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ICOM has a commitment to high per-
formance 220MHz gear. That's why were
the only manufacturer who can offer you a
full line of 220MHz equipment...whether it's
a mobile, handheld, base station transceiver,
or fiber optic multi-bander.

Handhelds. Choose the full-featured
five-watt 1C-03AT with 10 full function mem-

ories capable of storing odd offsets
and subaudible tones, scanning and

NEW! IC-375A Transcelver

1C-03A1
Handheld

IC-3AT
Handheld

SET T/D.SOL

3 1IcOoM!

VHF FM IC-38A4A

SOL/CHK [
PUSH-ON

i
- [ ]

' . |
DTMF direct keyboard entry. Or select the 1C-3AT easy-to

operate handheld featuring thumbwheel switch frequency .
selection.

Mobiles. ICOM offers the IC-38A. which sports a large
LCD readout, 21 memories, scanning, and memory lock-out
The slim-line IC-37A features an LED readout, nine mem-
ories capable of storing offset and subaudible tones and
both memory and band scan.

Base Station. The 1C-375A is a 220MHz all mode oper:
tor's dream...25 watts output, an internal power supply, 99

memories, scanning, and
i all subaudible tones built-in

Mobile Multi-Bander. The new-
est addition to ICOM's
220MHz family...the 1C-900
fiber optic controlled six-
band mobile, which has a
220MHz optional band unit.

Quality. High Perform-
ance. That's ICOM 220MHz.

ICOM America, Inc., 2380-116th Ave. N.E., Bellevue, WA 98004 Customer Service Hotline (208) 454-76
3150 Premier Drive, Suite, 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, Atlanta, GA-3034
ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9. Richmond, B.C. V66X 2T4 Canac

All stated specifications are approximate and subjec! to change without notice or obligation. All ICOM radios significantly exceed FCC regulations imiting spurious emissions. Z20MH 268
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FOUR user selectable operating modes and

a 90 number autodialer make Private Patch V
the ONLY choice!

e

Private Patch Y/

s T

£ T—= /7 5 ConnecT Systems 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.

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
e Last number redial

* Regenerated tonel/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)

* 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: Milwaukea W1, Wickliffe OH, Orando FL, Clearwater FL, Las
Vegas NV « BARRY ELECTRONICS CORP.: New York NY « ERICKSON COMMUNICATIONS:
Chicago IL » HAM RADI) OQUTLET: Anahsim CA, Buriingame CA, Oakland CA, Phosnix AL
San Diego CA, Van Nuys CA_ Atlanta GA » HENRY RADID: Los Angeles CA = INTERNATIONAL
RADIO SYSTEMS: Miami FL » JUNS ELECTRONICS: Culvat City CA » MADISON ELECTRONICS
SUPPLY: Houston TX = MIAMI RADIO CENTER CORP: Miami FL » MIKES ELECTRONICS:
FL Lauderdale, FL » NAG DISTRIBUTING CORP: Miami FL = OMNI ELECTRONICS:
Laredo TX » PACE ENGINEERING: Tucson AZ » THE HAM STATION: Evansvilla IN = VALLEY
RADIO CENTER: Harlingen TX = CANADA—COM-WEST RADIO SYSTEMS, LTD. Vancouver BC

CSl is a registered trademark of Connect Systems, Inc
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h U 1 Larsen " Rick Woodsome, Communications Consultant
Woodsome and Associates, Boulder, Colorado

When the directors of the Coors International Bicycle Classic needed
a sophisticated mobile communications system, they turned to commu-
nications consultant Rick Woodsome. As a communications specialist,
Woodsome knows what it takes to make a communication system work.

That's why he turned to Larsen Antennas,

“You don't pull off the largest sports event in the Western Hemisphere
without g« %_lmd communication. And you don’t have good communication
without the right equipment.

“Larsen antennas were instrumental in making last summer’s
Coors Classic an overwhelming success. They were key to our entire
communication network.

“Without Larsen, it would have been uphill all the way.”

r. fﬂ‘--__-h‘-\"“

N
_,.r-—“xx

Rick Woodsome

(
; i.msen fintennas

The Amateur’s Professional

See your lavorite amateur dealer or write for a [ree amateur catalog.

IN USA: Larsen Electronics. Inc.,
IN CANADA: Canadian Larsen Elec

11611 N.E. 50th Avenue, PO. Box
'I'f*'r 5 !h‘*

1799, Vancouver, Washington thﬁS{"ﬂhr

149 West 6th Avenue, Vancouver, B.C. V5Y 1K3 (604) 872 EE"

THE AMATEUR'S PROFESSIONAL
Larsen Kulrod® and Kilduckie® antennas
provide amateurs the same advantages enjoyed by
commercial two waﬁ radio users. Both combine
top performance with the mng range dependability
you want. |
See
your
gdealer
lor the
com-
lete
ine of
Larsen
aniennas
and per-
manent
and
Iempo-
[ary mounts. You can buy with configence,
pecause theyre all backed Dy Larsens No
Nonsense Warranty for a full six months.
For a professional approach to amateur radio,
lune in to Larsen.
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MFJ] TUNERS

Invest in the world’s finest 3 KW roller inductor tuner with

dummy

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 6.KV
capacitors and a high inductance roller
inductor - you get precise control ove
SWR and the widest matching range
possibie from 1.8-30 MHz.

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

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

MFJ’s Best VERSA TUNER I

Iha MFJ 949C gives you more
MFJ-949C precise matches than any tuner that
$4 3995 uses two tapped inducters. Why?
Because you get two continuously
variable capacitors that give you infinitely more
positions than the limited 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
perfm:tad and has years of proven reliability.

MFJ’s smallest VEHSA TUNER

MFJ-941D 300 W PEP antenna tuner! Why?
:99 © 5 Because it has more features than
tuners costing much more and it
matches everything continuously from 1.8-30 MHz.
It maiches 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-901B Don't leave home without this mobile tuner! Have

s 5995 an uninterrupted trip as the MFJ-945C extends your

The MFJ- antenna bandwidth and eliminates the need to stop,
901B is our go outside and readjust your mobile whip.

smallest - 5x2x6 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 Mri-1702

inches - and most mm !IFU wall 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 VHF '[UHEBS

=]
MFJ-920 SWITCHES *19°°%
’49'5 MFJ-1702, $19.95. 2-positions.
MFJ-921 60 dB isolation at 450 MHz. -
$ 95 Less than .2 dB loss. s 95 ;
69 ” SWH below 1:1.2. 29 1701
MFJ's newest VHF
MFJ-1701, $29.95.
tuners cover both 2 Mete 6-positions. Unused
220 MHz bands. They handle 300 watts PEP and :

positions grounded.
For desk or wall mount.

MFJ

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

match a wide range of impedances for coax fed
antennas. MFJ-921 has SWR/Wattmeter.

ORDER ANY PRODUCT FROM MFJ 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.

The HFT-ﬁHUi m: fastest selling

load, new peak readmg Meter and more .

es and a 6- pl}sitinn 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
turns 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 ausoluté minimum

For a few extra dollars, the MFJ-
MFJ-962C 962C lets you use your barefoot rig

$4 © © 95now 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

$39¢
LTl l.HTEH-H-.l II.IHI'.“

You can operate
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
$799°5 Mri-931

You can
create an
artificial AF |
ground and
eliminate |
RF “bites", | _
feedback, TVl and RFl when you let the MFJ-931
resonate a random length of wire and tumn 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.

FOR YOUR NEAREST DEALER OR TO ORDER [ -

Call 601-323-5869 in Miss. and outside
continental USA. Telex 53-4590 MFJ STKV.
In CANADA call TEXPRO 416-332-5944. : i

—

800-647-1800 NSt )

MFJ . . . making quality affordable
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article on how they work? Do you ping signal? If you want a killer again to say that everyone else Bill Pasternak WASITF
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trees or between a tall Itree ﬂl:'l:d TYPESETTING/PAGINATION
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tennas? Hells bells, it isn't as if D Crotesu
you don't have a perﬁan_al com- s orial OFf “
puter to do the calculations for WGE Center
you, an aid we didn't have forty Peterborough, NH 03458-1184
years ago. Let's see some experi- Subscription Customer :'mm
menting and some antenna arti- 1-800-525-0643
. call 1-303-447-9330
How about a 40m Twin-Three?
?
Maybe even one for 8B0m? How Wayne Green € Ss

about stacked Twin-Threes?
What's the radiation pattern from

of | tional Data G

Reprints:The first copy of an article— |
$3.00 (each additional copy $1.50).
Write to 73 Amateur Radio Magazine,

QSL OF THE MONTH
To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte.

something like that? How about
some club projects to test out dif-

202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners ferent antennas? WﬂEﬂﬂﬂﬂrﬁlﬂEﬂEM Peter-
receive a one-year subscription (or extension) to 73. Entries not in porough; NH 03450. ATTN: Article
envelopes cannot be accepted. Continued on page 6 — J
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Never Say Die

Continued from page 4

A few years back | visited the
Hustler antenna range out in east-
ern Ohio—a ham's paradise!
They even had a platform for cars
so they could rotate a caronit and
run a curve on the radiation pat-
tern. That's something a club
could do as a club project. Any
takers?

| remember reading an article
on the optimum height for 20m
beams. It turned out that about 73’
above the virtual ground gave the
best DX pattern. Beat out even
higher antennas. Come on, fellas,
let’s get going on antenna experi-
menting and get some articles in-
to 73 so we can all have a ball as
the sun spots open our bands.
20m will soon be providing DX
contacts around the clock. 10m
will be fantastic almost every day,
giving Novices and Techies DX
thrills. On 6m you'll be able
to work all over the world with
low power. Let's set some QRP
records.

We're already seeing crazy
sporadic-E openings on 6m. It's a
hint when you tune your FM radio
and hear strange FM stations
pouring in by the zillions.

If you want to build a Twin-
Three, dig back into a 1947 issue
of CQ or an old Jones Radio
Handbook and find the plans.
Build one and let us know how
you've made out.

Music on 20m—Legally

Yes, of course you can transmit
music on 20m—or any other ham
band. And, yes, if you do it right
it's entirely legal. Would it help if |
offered a prize for the first 20m
ham transmission of The Blue
Danube?

For that matter it's also legal to
send fast scan TV over 20m—if
you use the same system. Heck,
you can send high definition 3D
full color TV in the 20m phone
band if you want.

So how do we send an Erich
Kunzel and the Cincinnati Pops
Orchestra playing The Blue
Danube over 20m? Easy as pi. All
it takes is some sneaky time shift-
ing. You see, it's like this, that
stuff on compact discs is digital
data, not music. It isn't until we
run it through a converter, deci-
phering the bit stream, that we get
music.

The digital data on a CD is
clocked at 44,100 Hz, so if you
send it at full speed it's going to
take up around 100 kHz of band-
width, a bit much for 20m. It'd
probably play on the UHF bands

all okay. So okay, let's slow it
down by a factor of twenty so it'll
only tie up 5 kHz—like we do for
slow scan TV, where we pare
down a 5 MHz bandwidth and
cram it into a 5 kHz slot.

A five minute musical selection
would take a hundred minutes to
transmit. Nobody said this was a
fast system. we're aiming for
sound perfection, not speed.

Slowing the bit stream down
for transmission and then speed-
ing it up again for playing is an
obvious challenge. One fairly sim-
ple way of doing it would be to
dump about 20 megabytes at a
time from a CD onto a hard disk.
You'd then program your comput-
er 1o put it out at the slower speed
into your rig. The receiver would
do the opposite, loading the signal

the time Cantor bought hundreds
of old books for a quarter each
and had a rubber stamp made
with Pappy's address. Cantor
left the books on store counters
and in hotel rooms all over the
country. There still being a few
honest people in those days,
these books would be returned to
Pappy, often sent collect. Hun-
dreds.

Pappy was also an ace cartoon-
ist. When | started 73in 1960 | got
him to do my first cover. Down
through the years |'ve published
hundreds of his cartoons for you.
The last time | saw him, we got
together while | was down in Mo-
bile attending my old submarine
crew reunion. Smoking had bro-
ken his health, but not his spirit.

Not long after my visit he had a

“What do you know about
bi-squares, cubical quads,
the Twin Three and
the ZL-Special?”

onto a hard disk and from there to
a DAT recorder. Voila: The
Danube floweth.

I've got $100 each for the first
pair of you who pull this off . . .and
prove it.

What about the FCC? If you'll
read the rules carefully you'll find
nothing to prevent your experi-
menting in this way. However, if
you ask a civil servant to put his
pension on the line by providing
you with an official okay to do this
you are a nut case and should be
demoted to a CBer. Just go ahead
and do it and stop your confound-
ed nit-picking.

Pappy is SK

| first met Pappy K4PP (K4LAP/
KBLAP) when | was working as
an announcer/engineer for WSPB
in Sarasota, Florida. 1950. Nice
gig, where | put the station on the
air in the morning, did some an-
nouncing, read news, did a morn-
ing disk jockey show and then laid
around on the beautiful Gulf Coast
beach in the afternoon, working
on skin cancer and premature
skin aging.

Bandel Linn, “‘Pappy.’’ did
an afternoon talk show, so we got
to be good friends. He'd bring
in well known writers such as
his good friend McKinley Cantor
and interview them. He and
Cantor were always pulling practi-
cal jokes on each other. Like
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stroke that paralyzed his left side.
He was still able to turn out more
cartoons for 73—then a second
stroke ended that—and his ham-
ming.

That's two old ham friends and
73 contributors gone in a couple
months—Bill Hoisington K1CLL
and Pappy. Since most of you are
about my age, you're having the
same thing happen to you—good
old friends dying. In this case
we've lost two hams who have
done much to make amateur radio
more fun for all of us.

Digital Audio

At a recent ham club talk |
asked the assembled how many
had CD players. Bunch hands
went up. Great! Then | asked how
many were reading Digital Audio
magazine. Darned few hands.
Whoa!

The reason | started Digital
Audio magazine four years
ago was because | knew that
a high percentage of the early
CDs would be technical disasters.
| was right. Heck, even now, four
years later, we're finding that 17%
of the new CDs being released
are barfs. They're so bad that
most people who buy them play
them once and that's it. Some
are simply awful performances.
Some are terrible recordings.
Would you believe that you could
end up with a CD made from

old 78 rpm records, complete with
the lousy sound and needle
scratch?

A recent survey of the field
showed that the average CD
buyer is spending about $670 a
year on CDs, mostly to replace his
old LP collection. That's $114 a
year wasted. Worse, another 60%
of the CDs coming out can best be
termed mediocre. They're okay,
but with modest performances or
only fair sound. That's another
$402 blown through a simple lack
of research.

Now if you've got enough mon-
ey so that you can afford to waste
$516 a year by buying lousy or
so-so CDs, fine. I'll tell you
this, you won't find wealthy people
throwing away their money like
that. You get to be wealthy by tak-
ing care of your money, not wast-
ing it. Yes, the solution to
the problem is simple: subscribe
to Digital Audio magazine—
a crummy $20 a year. This is
the only magazine devoted to re-
viewing CDs, so it isn't like you
have to buy a half dozen new
magazines to keep track of the
field.

In DA, as in 73, | have an in-
depth index to each issue s0 you
can find the composer, performer,
music or label of your particular
interest. DA, like 73, is fun to
read. My DA editors don't take
themselves any more seriously
than the 73 editors. Try it, you'll
like it.

If you haven't gotten a CD play-
er yet you'll want to read the play-
er reviews in DA. Compact discs
are killing LPs, slowly, but surely. |
stopped by the Sound Warehouse
in Houston recently and found
their sales were running 78% CD,
2.6% LP and the rest cassettes.
The down side of CDs is that their
sound is so fantastic that you'll be
wanting to improve your hifi sys-
tem in order to hear that wonderful
sound better. If you're short of
money you can make do with
some Koss headphones, that will
knock your sox off with the sound
they let you hear.

Call my operator at 800-722-
7785 with your credit card number
and get started with DA. It’s four
years old now and has over
100,000 delighted readers. In
fact, according to the Audit Bu-
reau, it's one of the fastest grow-
ing magazines in the country. Or
you can send $19.97 to Digital Au-
dio, Peterborough NH 03458-
1194,

And yes, you're in for another
Wayne Green editorial every
month.
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EDITED BY BRYAN HASTINGS NS18B

Space Operations

AO-13 operations continue normally.
On 19 September, a new schedule reflects the
spacecraft attitude change.

The first Mode S transponder tests were
successfully performed beginning at about
2025 UTC, 17 September. Three stations
were on during the first test run—VE4MA,
WBSLUA, and KORZ. Mode S uses an uplink
at 435 MHz and produces a downlink at 2.4
GHz. All three stations on the initial test ran
SSB. KORZ says the measured uplink band-
width was 35 kHz; the measured downlink, 34
kHz. More than a dozen stations around the
world reported hearing the 2.4 GHz beacon.
Recent reports suggest good to excellent re-
sults may be obtained from very modest an-
tennas. DF5DP used only a 20 dB gain yagi.

AMSAT-DL and AMSAT-NA thanks all
those who submitted telemetry reports on the
Mode L AGC levels. They have now estab-
lished an automated system on AO-13 for log-
ging AGC levels.

AQO-10 is out of service for an indeterminate
period due to poor sun angles. Recently, its
beacon has been occasionally heard sending
garbled PSK telemetry. This indicates the
spacecraft IHU is powering down during
eclipses and, when re-powered,

government to deal with electromagnetic in-
terference problems by setting EMI suscepti-
bility standards.

Scotland

Packet digipeating has come to Scotland. A
packet radio digipeater (switch) became oper-
ational in central Scotland on 27 August. It
operates on 144.650. Address reception and
verification reports to GM1VBE.

Guinea Biseau

Dave Heil J52US finally obtained 6 meter
operating privileges in this tiny nation on the
western tip of the African continent, located 12
degrees north of the equator. Dave (US:
KBMN) works for the US State Department.

To get this truly rare locale on the air, sever-
al members of the Midwest VHF/UHF Society
are working toward finding a 50 MHz trans-
ceiver to loan to Dave, and welcome any dona-
tions. Equipment sought includes a Yaesu
620B transceiver, amplifier, and memory
keyer. Contact the Midwest VHF/UHF Soci-
ety, c/o Terry Netzley WBNJR, 1821 E. Troy
Urbana Rd., Troy OH 45373.

Reciprocal
Agreements

The FCC announced that three more coun-
tries—Antigua and Barbuda, Dominica, and
Hong Kong—signed reciprocal licensing
agreements with the US.

Never Too Old

Murl Fox KB6YPF is one man who apparent-
ly has never heard the adage about "'teaching
an old dog new tricks.” Murl received his
Technician class call only three months after
celebrating his 97th birthday!

Hams at the Scene

Amateurs were among the first to arrive al
the scene of the August 31st crash of Delta
Flight 1141. The aircraft, a Boeing 727,
crashed at takeoff. Immediately after the
plane went down, both Dallas and Tarrant
County RACES activated their ““Mass Casual-
ty Plan” mode. Under the Mass Casualty

Plan, amateurs were dispatched

logic circuits assume an indeter-
minate state. Occasionally the
PSK beacon will be commanded

$S HOME-BREW IV $8

73 Magazine again invites all home-brewers to turn their hot

to the crash scene and to all area
hospitals to provide tactical back-
up communications. Virtually all

by a chance logic state.

H5-11 will be operating Tues-
day through Friday on Mode KA
and weekends on Mode A. There
is currently no RS-10 operation.

The new Mode S test window
will be announced. Mode S bea-
con will run concurrent with Mode
L but, for power budget reasons,
will cause Mode J to be turned off
during Mode S beacon opera-
tions. On or about 19 September,
the attitude will be changed to
BLON=210 and BLAT=+5 1o re-
spond to seasonal sun angle
changes.

Canada

A new Radio Communications
bill was brought to the table in
the House of Commons by the
Hon. Flora MacDonald, Minister
of Communications. This is the
first proposed major revision to
Canadian communications law
since 1938. If passed, it will permit
the Canadian Government to stop
the importation, manufacture,
and sale of substandard radio
equipment, and also permit the

solder into cold cash, and to get their name in print to boot. All
project have a chance to appear in the magazine, and we will
handsomely reward the authors of the creme de la creme of
these.

First prize is $300 pius a ten-year subscription to 73. Second
prize is $150. Third prize is $75. 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, send an SASE for a copy of our Writer's Guide, or download
them from CompuServe (Hamnet forum, Library 0., filename
“T3WRIT").
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.
5. All projects must be original. That is, they must not be pub-
lished elsewhere. There is no limit to the number of projects you
may enter.
6. All purchased articles become the property of 73 Magazine.
7. Mail your entries to:

73 Magazine

WGE Center

70Rte. 202N

Peterborough, NH 03458-1194

Attn: Home-Brew IV

the amateur radio communica-
tions between the hospitals,
where survivors were taken, were
on the 220 MHz band.

Some of the key operators were
Art Hunstable NSKSA who served
as Net Control Station for Dallas
RACES, Ken Winters NSAUX who
was one of the first hams at the
crash scene, and Jim Haynie
WBS5JBP who manned the City of
Dallas Emergency Operations
Center.

There were 94 survivors and 13
fatalities in the crash.

87-139
Extension

Hams have been granted an
90-day extension to the com-
mentary cutoff date on PR Docket
88-139. This rule-making seeks to
streamline the rules governing the
Amateur Radio Service. The new
cutoff date was changed to 29
November. This came about as a
result of many hams' concern
about a part of the rewrite pro-
posal which would give the Com-
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mission sweeping authority to restrict a ham
from operating if his station caused any RFI. If
passed as written, there would no longer be a
system of checks and balances of FCC per-
sonnel handling RFl complaints. They could
simply order hams off the air without appeal
recourse.

Dead Sputniks

Leonid Labutin of Moscow, a prime mover
in the Soviet Radio Sputnik (RS) program,
reports that on 15 July, the first Western ama-
teur visited the USSR RS command station
RS3A in Moscow. Danny Kohn SM@NBJ of
AMSAT-SM, visited UA3CR during his recent
stay in Moscow. Danny interviewed the chief
operator there, Leo Makhakov RA3AT, made
tape recordings, and took pictures.

Danny will likely make an extensive report
on his visit to RS3A after returning to Stock-
holm. Perhaps the most interesting news he
learned was that, according to the operators
at RS3A, RS-5 and RS-7 are now definitely out
of operation. RS3A gradually lost control over
these last two active RS satellites of the RS-3
to RS-8 series. They are convinced that the
batteries in RS-5 and RS-7 are dead and so
expect no new activity from them. RS-3
through RS-8 were launched together on 17
December 1981.

Amateur Radar?

Nick Leggett N3NL continues his campaign
with the FCC to obtain permission for ama-
teurs to experiment with radar. He has now
asked the FCC to modifty Part 97 of the rules
so that all RACES radio stations and all com-
mercially built amateur equipment be protect-
ed from Electromagnetic Pulse (EMP).
Leggett claims that, to date, only a few select-
ed military systems are shielded from EMP.
He claims communications equipment can be
protected from EMP by conductive shielding
and active bypass devices. He asks that Part
97 .4 require that all amateur stations manu-
factured or sold after 1 January 1990 be so
protected.

Japanese
T-Hunting

T-hunting is quickly gaining popularity in
Japan. Last year, the first National Amateur
Radio Direction Finding (ARDF) Competition
was held in November 1987, with amateurs
from the People’'s Republic of China (CRSA)
and the Republic of Korea (KARL) participat-
ing. ARDF, which was introduced to Japan
from Europe, is attracting the interest of many
Japanese hams. ARDF events have already
been held in various locations throughout
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Japan under the auspices of JARL branches
and JARL-affiliated clubs.

88and 73

The numerals 88 and 73 have been a tradi-
tion in communication languages for almost
130 years. The older of the two, 73, appeared
in 1853 meaning "My love to you.” In 1857,
the first official definition made it a “fraternal
greeting between operators.” Two years later,
in 1859, Western Union made 73 a part of their
92 code” to indicate “Accept my compli-
ments.”’ The final change came in 1895, when
73 meant “‘Best Regards” for the telegraph,
and later for radio, operators.

88 never received the formality of an official
listing until it was adopted as one of the ham
abbreviations. It had been one of the telegra-
pher operator's traditional terms since well
before the turn of the century. During the First
World War, 88 was used by the U.S. Army
Signal Corps, again strictly as an operator's
abbreviation in unofficial communications.
But at the close of the First World War, 88
achieved official status as part of amateur ra-
dio terminology, “‘Love & Kisses."

Not-So-Secret
Service

Ever wanted to listen in on the men in
shades during a presidential visit? It's eas-
ler than you may think!

Most frequencies used by the Secret Ser-
vicelpresidential protection agents are in the
UHF range, and most of the transmissions are
unscrambled voice narrowband FM. It ap-
pears that as many agents use plain English,
as those who use code and ciphers. The
secret service has also been known to use
portable repeaters. Frequencies used in the
past (either repeater output or simplex):

Air Force One/Two in the air—
171.235 MHz

Air Force One/Two on the ground—
171.285 MHz

Presidential Limo—164.885 MHz

Secret Service agents—165.375/
.685/.785, 166.700, 167.025,
169.625/.925, 171.235/.285 MHz

France
On 6 Meters

France has authorized its amateurs the use
of the 50-51 MHz band on a permanent
basis. The band will be available only to ama-
teurs living more than 100 miles from a televi-
sion transmitter. Three watts ERP at a dis-
tance of 150 km from a channel 2 transmitter
is permitted. . .extending to 10W at a dis-

tance of 200 km. For channels 3 and 4, the
protection zone is the signal coverage area of
the television station. CW, SSB, RTTY, and
packet are authorized to fixed stations only.

Repeaters in China

Members of the Boeing (Seattie) Aircraft
ARC were in China demonstrating FM,
repeaters, and interlinking systems on the am-
ateur 2 meter and 1% meter bands. According
to Yaesu USA Vice President of Marketing
C.H. “Chip’ Margelli K7JA, the Seattle ama-
teurs took with them repeaters from ICOM and
Spectrum Communications, antennas from
Larsen, and a number of Yaesu handhelds
that are being used to demonstrate all aspects
of VHF-FM operation, including autopatching.
They also took along packet radio gear from
Advanced Electronic Applications, and vari-
ous peripherals supplied by a long list of man-
ufacturers.

The demonstration was a joint effort of the
amateurs from Boeing working with the Ama-
teur Radio Manufacturers and Publishers As-
sociation.

Navy Testing
at Va Capes

If you live near the Virginia Capes or will
be on a boat near there, be sure to listen to
the maritime notices about the Navy test-
ing going on in that region. The Navy is simu-
lating nuclear blasts to learn about its effect on
radio equipment. Make sure your gear is well
shielded!

NBC Hams

Hams who are current or former employees
of the National Broadcasting Company can
keep track of one another over the 20 meter
NBC Retirees Net. Hosted by Tony Rokosz
WSRFO, the net meets daily at 10 AM Eastern
time on 14.242 MHz. Rokosz, a former NBC
Maintenance Supervisor, runs the conclave
from his home in Rio Rancho Estates, just
north of Albuquergue, New Mexico. For more
information on the net, write Tony at: 1523
Sara Rd., Rio Rancho, New Mexico 87124, or
call him at (505) 892-8308.

A Hearty Thanks

...t0 the cast of thousands who helped
supply this month's QRX items. Among them
are: Westlink, ASR, FSAARC Newsletter,
TSRAC B-N-T, QRZ Newsletter, CAREN's
World, BirmingHam, JARL News, WeridRa-
dio, Great Falls AARC Newsletter, Mike &
Key, NABET News, CARF, W70I0, and
GB2RS.
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The TE-144 Deluxe

CMOS Keyer

TRAC down this good value keyer.

he TE-144 is a deluxe CMOS electronic
keyer from TRAC Electronics, Inc. There
are six different models of keyers that TRAC
manufactures, of which the TE-144 is the mid-
dle-of-the-line. It offers dot and dash memory,
sidetone, a tune function, and speed (5-50
WPM) and weight controls.
Dot and dash memory only remembers that
a dot/dash is sent in a specific order and out-
puts it in the proper order, (if the operator gets
ahead of the output). This memory assures
accurate output, but can’t be recalled or pro-
grammed. The sidetone feature includes a

“The sidetone has tone
and volume control.”’

tone and volume control. Sidetone capability
permits the keyer to be used as a practice
code oscillator. If sidetone is not required,
TRAC suggests turning the volume to mini-
mum to prolong battery life. The weight con-
trol allows you to add a distinction, or thick-
ness, to the dot and dash for different
operating conditions.

The input and output are " jacks. In the
TE-144, the tip of the plug is common, a
somewhat unusual configuration. The sche-
matic and instructions do not specify which
connector is for the dot and dash, which re-

quires a little detective
work.

To tune, put the semi-au-
TOrAUTO switch (positioned
in the back of the box), in
the Semi-auTO position. This
is somewhat awkward if the
hack side of the box is not

Number 3 on your Feedback card

TRAC Electronics, Inc.
PO Box 7685
Charlottesville VA 22906
PH: (804) 973-3669
Price Class: $76

DELUXE CMOS ELECTRONIC KEYER

WJ!I

easily accessible in the

shack. The only other adjustment on the back
is the POsSINEG (grid block) switch. Unless there
are other changes in the shack, it only needs
to be adjusted at installation.

Circuit Workings

The CMOS circuitry allows the TE-144 to
draw low current from the battery, thus elimi-
nating the need for an on/off switch. A single 9
volt battery will last one year under normal
operation.

The circuit is described as follows: A clock
oscillator establishes the basic speed of the
dots or dashes selected by the paddle-con-
trolling IC. A clock division in another IC es-
tablishes precision timing control of the dots’
intra-character spacing and the dashes. A
third IC with its weight control, allows some
“stretching’’ of the dots and dashes as de-
sired by the operator. This weight-modified
code gates on the audio oscillator, whose tone
(frequency) is operator-variable with the TONE
control. This audio version of the code is

"TRAC

brought to a suitable output level by a tran-
sistor amplifier using voLuMme to control the
level. A fourth IC, in addition to gating on the
audio oscillator (sidetone), controls the tran-
sistor switch MPSA92 and MPSA42, which
provides contact-to-ground output for one SW
(Pos/NEG grid block switch) position and a posi-
tive output voltage for the other SW position
(for the requirements of the transmitter to be
operated).

All the chips are on sockets and solid wire is
used for all interconnects. The unit is housed
in a heavy aluminum box with “'feet” on the
bottom to prevent marring. (I recommend
scraping some paint away from where the cas-
es connect (at the screws) to improve the
bonding.) The integrated circuits (ICs) are
easily available at most electronics stores.

With the TRAC TE-144 connected between
my Bencher Paddle and IC-430S, the keyer
functions well and reliably. The TRAC TE-144
iIs competitively priced and is a good looking,
good operating piece of equipment. &g}

ELECTRONICS. INC
06 RAND BLDG
BUFFALO, NY 14203

Photo A. Internal view of the TRAC TE-144.

Photo B. The back panel showing the pasitions of the switches.,
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CIVIL AIR PATROL

Number 4 on your Feedback card

Best kept secret in the world.

hat kind of radio
operator’s li-
cense can you obtain
without having to
wade through either
code or theory? CB is
such a license—but it
lets you operate only
on a few channels,
and with very limited
power. Yet there is a
license that allows
considerably more
scope—one hundred
and fifty watts on
26.620 MHz, opera-
tion on HF and VHF
subspectra, and oper-
ation in a number of
modes, including
voice and RTTY.
Much ham gear

by Phil Nowak KA9KAF

nowadays is easily
convertible to fre-
quencies in this Service. Licensing starts at
fourteen years old. If you're lucky, you might
even get a couple of weeks of an all-expense-
paid vacation in a foreign land.

No, I'm not suffering from code-induced
delusions. This service actually exists, and
quite naturally, thrives. It is the Civil
Air Patrol, the US Air Force Auxiliary.
CAP has over seventy thousand members,
many of them cadets under the age of eigh-
teen. Senior members are generally twenty-
one and older.

The Waukegan Civil Air Patrol squadron is
an outstanding example of what can be done
to interest young people in amateur radio.
Based at the local airport, the Waukegan
squadron boasts its own communications
building equipped with a complete radio
room. A CAP group consists of several
squadrons. Lieutenant Colonel Leonard
Bromstead WBIMTC is the communications
officer for both the squadron and Group
Twenty-Two, Col. Bromstead, a CAP mem-
ber since 1952, was chosen CAP Communi-
cator of the Year for 1986. He has been the
“Elmer™ for dozens of young people in his
area and conducts ham classes in his home.
Over thirty people have become amateurs as a
result of these classes.

CAP Hams

Ted Mathis N9HIN is a sixteen year old
ham. *°I was interested in radio as a small

12 73 Amateur Radio » December, 1988

Photo A. One of the many activities of CAP. Mitch Hall *'Red Fox 271 "’ copving traffic.

boy. After 1 joined CAP, Col. Bromstead
encouraged my interest in communications. ™’
Ted is the only licensed amateur in a high
school of 5000 students. When he carries his
handie talkie to school, other kids think it's
some kind of CB. He notes that **Most school
kids have never heard of ham radio.”” Ted,
who has recently upgraded to Technician,
remembers what launched him into this fasci-
nating hobby: *‘I wouldn’t be in ham radio
had it not been for CAP."’

“CAP has
over seventy thousand
members.’”’

Mitch Hall age fifteen, who holds the
CAP call “*Red Fox 271," also recently
entered the ham ranks as a Novice licensee.
He concurs with Ted: **I wouldn't have even
thought of a ham license without CAP."
Mitch has also had a wonderful time with
CAP, and really appreciates the hands-on
practice. Asked if there was a ham club in his
school, he answered with depressing pre-
dictibility: “*“No, and most of the kids have

L - - ¥
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.
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never heard of ama-
teur radio.”’

Best Way to Go

Why 1s amateur ra-
dio activity in schools
on the wane? For
one, it's very hard to
get teachers to run
ham clubs. Len
WBOMTC feels that
the main reason,
however, 1s that ham
clubs don’t offer
enough initial excite-
ment for young peo-
ple. In a CAP pro-
gram, cadets often
ride on Air Force air-
craft, such as the C-
130 Hercules. They
take camping and
hiking trips. Cadets
visit Air Force bases
(Wright-Patterson AFB in Dayton, Ohio, and
Strategic Air Command at Offut AFB, for
cadets from the Chicago area). CAP has three
primary purposes: aerospace education,
emergency services, and the cadet program.
Cadets participate in all three.

“Young people are introduced to radio-
communications, in the midst of all the
excitement, and so they develop a good asso-
ciation with it,"" continues Len, **This helps
them appreciate amateur radio that much
more when they start getting involved with
i’

Cadets are encouraged to study aerospace.
They take periodic exams and are rewarded
for good marks by promotion to higher rank.
A cadet can progress all the way to cadet
colonel.

The US Air Force sponsors several CAP
search and rescue missions each year. Group
Twenty-Two cadets are capable of handling
most of the communications workload of a
mission, both in the radio shack and out on
the flight line, They talk to pilots, flying
observers, and ground personnel. Pretty ex-
citing stuff, especially on an actual mission.

Plenty of Incentive

A very nice feature of CAP is the interna-
tional air cadet exchange program. Every
summer, a few lucky cadets, along with se-
nior member chaperons, spend two weeks
visiting foreign countries—at government



expense. The cadets chosen to go are the ones
who are very active in their units.

Aviation 1S a big drawing card. Angela
Greanias “*Red Fox 311, a fifteen year old
female cadet, joined CAP to enter a flight
training program at reduced cost. She
stresses, ““CAP doesn’t have to lead to a
military career. I personally have no desire to
join the mulitary, but that doesn’t keep me
from having a lot of fun with CAP."" Angela
is the Cadet Personnel Officer for the
squadron. Angela’s made many new friends
in CAP, and she feels it's developed her lead-
ership abilities. Angela operates a Regency
VHF crystal-controlled radio for her CAP
communications. She's now studying for her
ham ticket to broaden her communications
horizon.

RDF Activities

What bearing does CAP have on foxhunt-
ing? Plenty! There are many simulated
downed aircraft searches. In the Waukegon
group, Col. Bromstead conducts ELT
(Emergency Locator Transponder) search
exercises. An ELT is an automatic on-board
transmitter used to locate downed aircrafi.
A radio operator at a base station directs
cadets 1n a car to a target location. A senior
member drives the car and follows the direc-
tions of the lead cadet. When they reach
the target, they identify it. The next cadet in
the car gets to be the lead cadet, and they
search for another target. Everyone gets
a turn.

‘“ . .most of the
kids have never heard of
amateur radio.’’

Cadets also participate in actual ELT
searches. A ground team goes into action
looking for the target. Ninéty-seven percent
of the time it 1s a false alarm—but they often
save lives in the remaining 3 percent of true
alarms.

Opportunity and Fun with a Structure

Cadet squadrons meet once a week. This
provides an ongoing structure for both cadet
and senior members. When someone like
Col. Bromstead takes an active role in re-
cruiting, motivating, and training young
communicators, it i1s inevitable that the ham
community benefits.

Kids aren’t the only ones becoming hams,
either. Carol Szarfinski KA9PRE is a captain
in CAP. She i1s a senior member and a gradu-
ate of Col. Bromstead’s ham class. She
told me, "°I heard about the week long
CAP communications school held annually
by the Great Lakes Region. | joined CAP to
go to that school.”” Her husband, Mike
KA9ATL, and her father WONSW, are
pleased at the new hams. Now, as Red Fox
277, she conducts the Tuesday night CAP
northern [llinois VHF net. She can now keep

Photo B. Several cadets getting the low-down on a Canadair Challenger from the co-pilot, Charlie

Tennstedt,

in touch via ham radio with ' e
her father, Milo WONSW,
in Kansas.

Indeed, CAP and amateur
radio activities often support
each other. For example, the
Waukegan squadron runs an
annual hamfest. “*It has been
profitable every year we
have held it. The proceeds
go to fund squadron activi-
ties thoughout the year.™

7 BTt

CAP Lingo

While there is a lot of em-
phasis on hands-on training,
formal communications
procedures are also taught,
The student learns the use of
prowords. These are words
with specific meanings that
communicators recognize,
such as *‘Over,”" **Roger,"’
and **Out.”” The CAP radio
operator takes an exam on
communications and opera-
tional procedures at the end
of the class. If he passes, he
receives a Radio Operators
Permit. This allows him to
talk on any CAP radio with
all the privileges mentioned
earlier.

-]
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Just the Beginning

The Civil Air Patrol offers many ex-
citing activities for teenagers and adults
alike. Communications i1s an integral part
of the entire process. While it is much easier
to get an ROP card than it is to get a ham
license, there are just a few frequencies
that you can use. Your audience is also
quite limited. Rag-chewing is not encour-
aged, since these are military frequencies.
Once CAP radio operators gain some ex-
perience using the radio, they often want

Photo C. Col. Bromstead, flanked by Angela and Veronica, holding
his “*Communicator of the Year ' trophy.

."'..II
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to talk to more people on more fre-
quencies.

Get Involved!

Sound appealing? Look up CAP in your
telephone directory. Can’t find it there? Send
a postcard to HQ CAP-USAF/PA, Maxwell
AFB, AL 36112-5572; ATTN: Tsgt. Scott
and ask them to put you in contact with the
unit nearest you. Too impatient to wait for the
mail? Call 205-293-5463 and ask the same
question. Tell them you read about it in 73
magazine. Break and end, This is Red Fox
197, out. 8
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Number 5 on your Feedback card

RS-2352 Port For The C-64

Allows easy file transfer to and from the C-64.

here were many text files on my old

C-64 computer [ really wanted to trans-
fer to my Amiga. Unfortunately, this wasn’t
easy to do. I transferred the first files by
uploading them to a local BBS, and then
downloading them with my Amiga. This
works, but it is time consuming, and requires
two modems, one each for the C-64 and the
other computer.

For the Amiga, it i1s more convenient (0 use
a program that allows the computer to read
C-64 files. However, the disadvantage is that
to use the program, you must havea 5% " disk
drive attached to your Amiga, not a popular
drive for the Amiga.

A third possibility, and the one I prefer, is
to use a null modem. For most computers,
this is simply an RS-232 cable running from
one computer to the other via the serial ports.
This will not work for the unmodified C-64
because it has no RS-232 senal ports. With a
little work and time, however, you can build
an RS-232 port for the C-64. But first, you
need to know a little about how the RS-232
works.

A Little RS-232 History
Several years ago, an industrial committee

by Ralph Neal

agreed to a standard interface for senal trans-
missions. They agreed that —3 to —25 volts
would represent a logicof 1, and +3 to +25
volts would represent a logic of 0. While the
C-64 is quite capable of sending and receiv-
ing serial transmissions, it does not do so at
these voltage levels. The C-64 uses a TTL
standard in which 1 is defined as a voltage
between +2.4 to +5 volts, and 0 as a voltage
between ground to about 0.8 volts. There are
several ways to to make the TTL standard
compatible with the RS-232. They range
from discrete circuits composed of transis-
tors, optical isolators, and the like, to ICs
designed just for that purpose. In this article |
chose the latter, using the MC1488 line driv-
er and the MC1489 line receiver.

The Circuit

See Figure 1. This is a relatively simple
arrangement, requiring only three ICs for its
operation. However, the voltages needed to
power the MCI1488 line driver range from
+ 15 volts DC to +7 volts DC on the positive
side, and from — 15 volts DC to —2.5 volts
DC on the negative side. In fact, there are no
usable voltages for the MC 1488 line driver,
plus or minus.

It was not hard to

°o¥DC TO -5SvDC

SV
o . CONVERTER

(2)

PAZ =
(M)

INGQQI

9VAC
(10=-11)
I00uF
PB7 -=— 1\
(L)

generate the required
voltages. I obtained the
negative power with a
special purpose IC, the
7660 voltage inverter.
Using two 10UF capac-
itors, this IC takes +5
volts DC and converts
them to —35 volts DC.

The positive voltage
was even simpler to ob-
tain. While the user I/O
has nothing greater
than 5 volts DC, it does
have a 9 volt AC
source, With a diode

RS- 232 RS-232
| Tlﬂl —4 RXD |
AXD { TXD
SIGHAL SIGHAL
GND GND
. J
COMPUTER (1) COMPUTER (2)

Figure 2. RS-232 cabling wiring.

and small filtering capacitor, I was able to
half-wave rectify the 9 volts AC and obtain
about 12 volts DC, well within the 7-15 volts
needed.

When building this circuit, you will notice
that only seven of the 14 pins are used on the
MC 1488 and five on the MC1489 ICs. Often
it’s a bad idea to leave your inputs dangling,
as in TTL and CMOS logic, but in this case it
does not seem to hurt. I have used this circuit
several times now, with good data transfer
each time.

Now refer to Figure 2. To use the RS-232
interface as a null modem, connect the TXD
(transmit) pin to the RXD (receive) pin and
the RXD pin to the TXD pin. You may need a
third line, marked DSR/DTR (Data Set
Ready/Data Terminal Ready), to inform the
other computer that the C-64 is alive and
ready. The fourth line from the RS-232 inter-
face i1s attached to the signal ground from the
other computer’s RS-232 interface. Once the
null modem cable is configured correctly,
you will need to load terminal programs into
both computers. Then you should be able to
communicate from one computer to the oth-
er, as you would in communicating with a
BBS.

In closing, I would like to point out that this
circuit has other possible uses besides that of
a null modem. It should be possible to con-
nect RS-232 modems and printers to the C-64
using this interface. Perhaps someone read-
ing this will be inspired to do so. Happy
building!

+5VDC
FB2 -—— User /O Port
(E) Pin Type Pin Type
FLAG 2 = 3 :> RXD 1 GND A GND
(B) 2 +5V B FLAG2
3 RESET C PBO
Pan.—J A 4 CNT1 D PB1
(c) 5 SP1 E PB2
6 CNT2 F PB3
PB3 7 SP2 H PB4
(F) 470pF 8 PC2 J PB5
T 9 SER.ATN IN K PB6
u.z.?ﬁ) - > GND 10 9 VAC L PB7
11 9 VAC M PA2
C-64 USER 1/0 PORT PINS SHOWN IN PARENTHESES i D v i
Figure 1. C-64 RS-232 port interface schematic.
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GET YOUR BEARINGS STRAIGHT

P — 6 A e e e

—— e e

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 customn 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:

Gr:m@irtlc mq Qu,
P

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

DEALER
INGUIRIES INVITED

Printer Productivity SAVE MONEY
remanufactures your

toner cartridges. We Why throw
disassemble, manual- away your toner
ly clean and inspect cartridggg'?

the cartridge, then fill

with premium quality SAVE A

toner. Printer Pro- BUNDLE
du'ﬂl“ﬂ'y Is backed bf WITH US

over 20 years experi-
ence in the laser printing industry. We offer free
shipping via UPS for prepaid orders.

ARE YOU READY TO START
SAVING MONEY?

1. Place cartridge AND green cleaning wand in
as much original packaging as possible.
2. Clip this coupon and include wilth order to
receive $10 off prices below . . .
SoeBiorl . ..... ... B9
All CanonPCcopiers. .. ......... £59
Brownordarkblue.............$149

3.Shiplo: [ oo NTER PRODUCTIVITY
| 316 Creek Bend Drive
. Woodstock, Ga. 30188
(404) 928-1587

~Laser Prinlers: EID—E-H% more copies than a new car-
tndge

~Canon PC copiers: 100% more copies than a new car-
tridge

-Cartridge can be remanufactured 5-8 times

-Higher quality prints

~Colors: Black, Ultra Black, Brown, Blue

-New cariridge—5¢ per copy, Remanufactured cartridge
—less than 2¢ per copy

=100% unconditional guaraniee

Printer

PRODUCTIVITY

CIRCLE B7 ON READER SERVICE CARD

CIRCLE 346 ON READER SERVICE CARD

THE PERFECT GIFT
FOR A SPECIAL HAM

CALL SIGN CUPS & MUGS

Put your amateur radio callsign on our dis-
tinctive ceramic 10 oz. coffee or 15 oz.
beer mug, with the ARRL logo on the flip
side.

Let people know yn;u*re proud to be a mem-
ber of this time-honored fraternity!

Get one for the shack and one for your
workplace. Cup or mug pairs can have the
same or different callsigns.

100z.mug $5.95  2for $10.95
15 0z. mug $7.95 2 for $14.95

{Shpg. & handig. $1.50 per mug or mug pair)

SEND YOUR ORDER TODAY

Orders received by Dec. 10 are guaranteed delivery for
Christmas. Regular delivery 4 weeks

CALL SIGN CUPS
P.O. Box 17062
Raleigh, NC 17619

-

-

N\

NC res. add 5% sales tax
Altention clubs! Write for special rates with your club logo

« Automatically erases memory
and rapidly charges NiCad
batteries up to 15 Volts.

» Allows batteries a long life
with maximum capacity.

* Helps restore a tired battery.

e Full 2 year warranty.

« Cost effective, saves money.

e Ponce de Ledn never had it
SO good.

Products Unlimited, Inc.

5 Somerset Dr., Coatesville, PA 19320
(215) 383-6395

New Scanner

* Includes anienna.
rechargeable banery,
charger/adaptor & belt
clip, Full range of optional
accessories avallable.

* Covers 27-54 MHz, 108-174 MHz,
406-512 MHz, and 800-350 MHz

ARQGU * §Scan Banks and 5Search Banks.
Tota! Price Fresghe Prepase # 25 Day Sansfacoon Guarantee,
{Expres Shppang Optsonal| Full Refund if not Satished

= No Frequencies cut out
»Sie: 2 x5 x1% wt ldoz

5299 .00

EMMEUHITIHS
10707 E. 106th St. Indpls. IN 46256
I Toll Free 800-445-71717 —.

Visa and MasterCard —
(COD shghtly higher) e
In Indiana 317-848-2570 Collect FAX (317) B45- E?‘?A

CIRCLE 355 ON READER SERVICE CARD
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| INTRODUCING
THE NEW 10 Hz-1.4 GHZ | ' . --'-E=-:?-5-:=?--=.5?'-'.".:---.-:: ::-.g::.-.

{DATASCA N > FREQUENCY COUNTER
FROM B & B INSTRUMENTS

-Dan KBOXC" » Dave "WBOSNM"

COVERS ALL BANDS » Denise "YL" » Maline “XYL"
160-2 METER ‘ « Dan E "SOON" « Louis "KAQIPN"

150-220-450 |
850-1296 MHz | YAESU

. EQUIPMENT
ull Duplex 1579.95 Call

:Q;‘hh\: - 899,05 Call
N 4495 Call
THE ULTIMATE IN ?#,-" ' e

QUALITY — ACCURACY — SENSITIVITY — RELIABILITY FP-7 g5 Call

e : . .
 CDATASCAN  will meet all your frequency measuring needs from mobile, | E{P} _ g::
| marine, hilitopping and on the bench. FT-76 E Call
* Delivers years of reliable service, constructed of a rugged all-metal case with 8 MH-
digit display. Ant-1
B play M £ G ’ g5 Call
* Adaptable for any job, operates on 8 AA dry cells*, 11-18VDC, 110V AC adapter - . . H 05 Call
or with optional nicad pack. 430/767 R ~ 0 a5 Call
* You can use it to check disc drives, VIR's, TV's, HT's or tune your HF rig to meet a 4401767 2, et 43.95 Call
| special QS0. FRC-8800 150-30 MH ™R 50 95 Cail
* The C 1400 also comes with a built-in 18 dB preamp for increased sensitivity. You | FRV-8800 118174 MHZC { _7_,.9_9;_3 Call
can even add an optional sniffer probe for finding local OSC and muitipliers. . FRA-7700 ACTV ANT 59 95 Call
| sugsestes Tome Base Sermitrety TyD Lega 1 s 10 Hz routs Power Case I ol A J - 64.95 Call
Mo Hroe LoCas BTy 150 Mz | 440 MEz | BSD Mo Sff Ressiubon | Resohuton Req Type Sue FRG-9600 &0 ) 699.95 Call
B Dgnt 10 Hz 5 Mz All Metal VU-9500 NT i 25.00 Call
g TN 3 [ ; r"h:::r-n & 1”1: _'-.U ¥ u“::m 117 VAL ':lhIIqETEII-I:":l SP‘EE HE."-l"‘I"IﬂTE' . -
CO00 [130.96] LT | Buvi] aw i T il RN 171 e
| . ﬁD " an ;Tum JBNG | BAADry ::'FFT‘“' FT23R
Cl?ﬂ'ﬂ 189.95 | 15 MY 25 MY 35 MY i !TE.E_H‘I&M o ML 1000 MM  Nagow Ceil Batt ;_L!;Lu:u
i1 —40 20 MY F:._ng, 10 5 MH
o MY 15 MY > I="::I:”.:h|I ‘E.E L= g '=:IH‘ 14':!-1'-3?“?1.‘ RS 35_1;::';; b b
C1400/199.95 s [ o | 0| ToE =y )

ALL UNITS ARE COVERED BY OUR 5 YEAR LIMITED WARRANTY

ALL MODELS INCLUDE: AC Adapter plus Antenna
ACCESSORIES

BAC-8 BAANicadPack ........ $19.95 SPECIAL 310 wWiTH ORDER
Sp-2 Sniffer Probe (HI-Z) ....... $19.95 AM 1200 X10-X100 Audio Multiplier ..... $49.95

ORDER TODAY S B ', 39998 Cal
(G 19) 579-2258 or send check or money order to: vour FREQUENCY 389.95 Call

389.95 Call
43995 Call
4995 Call
64 95 Call
89.95 Call

TERMS: Shipping, handling and insurance manutactured by

- please add 5% ($2.00 minimum) to a max- B&B IHSTRUHEHTS (i
imum of $10.00 each order. CA res. please 408 La Cresta Hgts Road
add 6% sales tax.

El Cajon, CAS2021 39 95 Call
*Battenes not included. *Nicad not available with mode! C900. | 49.95 Call
; ! o 590,95 Call
FT- EQI}HI'" 89 95 Call
FT-790 RAl h... raa 95 Call
P-7V FT-4700 RI D ; : FBA Call
D TMF/steel keys! [BEirtra Sy
AaOmA FT-311 RM220 M kY20 o5 ca
2 I 3 sealed gold contacts! EaEECEELL 47 %5 Call

ALINCO ™
v""

» COLOR: All keyboards come in BLACK. . . ALR-22T 2m
OPTIONAL: ¢ DARK BROWN ¢ Contacts ALR-22 HT 2m

a;:a HI;TEH h;mum FH£EF » Completely ALR-72 HT 400 MHZ

:ﬂﬂ conlained &ﬁﬂ . Elmagn ire connection » ALD-24T Dual Band

i WEM to+1 * Supplied wl:h 3

ihabeiot : tic. 1 : ln“ﬁl ; ELH 230G 2MTRAmg

".-'.I-J-"l I’J_I- l| "

7N ” P-7V 12 KEY VERT. $53* CALL OR WRITE
e P-7TH 12 KEY HORIZ. $53° FOR FREE CATALOG

' 1 50" | P-8V 16 KEY VERT. $57" ‘Request quantily pricing

order PipocCommunications®

1-800-426-2891
MeTRO 612-754-1200

916-644-5444
Emphasis is on Quality & Reliability FAX-016-844-P|PO

HOURS M-F 10-8 Sat 10-5

Prices subfect to change and availability.

CIRCLE 66 ON READER SERVICE CARD 12581 Central Ave. M.E., Blaine, MN 55434
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FEEDBACK

In our continuing effort to present the best in Feedback# Title Feedback# Title
amateur radio features and columns, we've decid- 1 Never Say Die 18 Buyer's Guide
ed to go directly to the source—you, the reader. :
. . 2 QRX 19 Aerial View
Articles and columns are assigned feedback num- e b
= I 3 Review: TE-144 Deluxe 20 Hamsats
bers, which appear on each article/column and are CMOS Keyer 5% Latlors
also listed below. These numbers correspond 1o 4 Civil Air Patrol 22 Review: Full Duplex
the card, please check the box which honestly rep- 6 Review: Home-Brew Fun! 23 QRP
resents your opinion of each article or column. 7 Don't Lose Your Memory! 24 Ask Kaboom
Do we really read the feedback cards? You bet! 8 Packet Tuning Indicator 25 Above and Beyond
The results are tabulated each month, and the edi- 9 Midland 13-509 Modifications ~ 26 DX
tors take a good, hard look at what you do and don't 10 Decatur Ham Launches 27 Review: B & W PT-2500A HF
like. To show our appreciation, we'll draw one feed- Satellites Linear Amp
2 . 28 Special Events
back card each month and award the lucky winner a 11 Charging Without 20, AT DX
free one-year subscription (or extension) to 73. Over-Charging 30 Barter ‘n’ Buy
To save some money on stamps, why not fill out 12 New Products 31 Yearly Index
the Product Report card and the Feedback card and 13 Review: Communications 32 Tech Tips
put them in an envelope. Toss in a damning or Concepts 1 33 Ad Index
praising letter to the editor while you're at it. You 14 Review: Carolina Windom 34 Dealer Directory
can also enter your QSL in our QSL of the Month e ﬁ'::_;‘:;m i %;f:k:gﬂ V?sl |
. niernatona
contest. All for the low, low price of 25 cents! 16 Index: 12/88 37 RTTY Loop
17 ATV 38 Propagation

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, you'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 i1ssues)—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:
*Construction projects: The most homebrew projects anywhere .
e Product reviews: Belly-to-belly matchups of new gear.
» Aerial View: Everything you'll ever want to know about antennas.
*QRP: For low power aficionados.
*WEATHERSATS: Get the latest fax on the weather.
*Never Say Die: And you bet [ won't.
*73 International: 73 Amateur Radio is the only ham magazine
with monthly news from every corner of the world.

D I want to receive my copy of 73 Amateur Radio at home
YES s every month, Please start my subscription immediately:

i

;HTI-:‘ "1

Ill- -l

_‘-’,'-.t-""ﬂtrﬂ- | vear (12 issues) for $19.97 and a FREE 73 BASEBALL CAP!*
S :

1

Address
City State Zip
L] Bill Me L] Check Enclosed [ Charge my credit card
n Account #
S UBSCRIBB TODA Y- LIMC [ ] Visa ] Amex Exp. Date
And rcmcmb-er—xr.rilh every paid subscription Signature
order, }'ﬂuq" reccive a FREE 73 BASEBALL Offer vahd for a limited time only. Canadian and foreign surface orders: $27 per year (12 isswes) U.S. funds
‘ - Pleasc allow 4-6 weeks for delivery of first i . *Free gifts arc sent 1o pasd subscribers oal
CAP, and SAVE 43% OFF THE COVER PRICE! Mail Coupon 10: 73 Amateur Radio, P.0O. Box 931, Farmingdale, NY 11737-9631 L
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High Resolution FAX |

: 5 |
:| The Info-Tech M-800 is the inexpensive way to receive high reso- |:
| lution facsimile prints on your compatible plain-paper dot matrix |
| printer. No computer required. Receive shortwave and satellite |
' maps, weather information, marine |
charts and press photos. Line or gray
mode, all speeds and IOCs. Write fora ||
free spec. sheet, list of compauble |
printers and a free pamphlet titled: |
Receiving Facsimile on Your
Shortwave Radio.

Reg. $349.00 OnSale $50 OfM ‘:j
Only $299.00 ||

An ETCHED
circuit board

from a
.';:*' Printed PAGE
_‘ ¥ in just 3 Hours

| Guide to Facsimile Stations 8th Ed. by J Klingenfuss  $15.95
| Shortwave Facsimile Freq.Guide by Balneger & Schaay $14.95
| Worldwide Marine Radio Facsimile Guide by USN $14.95
| Guide to Utility Stations by J.Klingenfuss (RrTy-cw-Fax) $24.95

The ER-4 PHOTO ETCH KIT gives you the tools, materials and chemicals
to make your own printed circuit boards. The patented Pos-Neg™ process

g . Shipping: M-800 $8.00, copies artwork from magazines like this one without damaging the page
UﬂfVerSﬂ’ Rﬂdlo ‘books $1.00 each. Visa, | Use the circuit patterns, tapes and drafting film to make vour own 1X
1280 Aida Dr. Dept_ 73 i itaneaind 7 T artwork. Or try the Direct Etch™ system (also included), to make single

circuit boards without artwork. The ER-4 is stocked by many electronic

Reynoldsburg, OH 43068 1 eCKs d. | parts distributors, or order direct, postpaid
; . it W /U page Sy ER-4 PHOTO ETCH KIT (NJ and CA residents add sales tax) $38.00
; ;’ng;::e gfg ‘;%16-‘3??369? g sent with each order | DATAK'S COMPLETE CATALOG lists hundreds of printed circuit progucts

and art patterns. Also contains dry transfer letter sheets and electronic title
sets for professional looking control panels. WRITE FOR IT NOW!

DATAK Corp. » 3117 Paterson Plank Rd. = N. Bergen, NJ 07047
CIRCLE 352 ON READER SERVICE CARD

here 1s the next generation Repeater

MARK 4CR

The only repeaters and controllers
with REAL SPEECH!

Nb other repsatars o controtlers 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  emgrgency warnings, club news bulletins, and DX
around the world. Only Mark 4 gives you

Message Masters 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 includes power supply and a

handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

TELEX: #4932256 KENDECOM
FAX: #5083737304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc. 2 meters 220 440
23 Elm Park, Groveland, MA 01834 (508) 372-3442

CIRCLE 295 ON READER SERVICE CARD
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73 R e V'e W by Allen Short WA9FPU

Home-Brew Fun!

Bel-Tek’s CMOS keyer Kit.

Photo A. The board and parts before as-
sembly.

re you a new Novice in need of your first
keyer? Or perhaps an experienced Extra
looking for a bargain in ham radio? | spotted
an ad for the Bel-Tek CMOS keyer kit that
described a unit that seemed to fit both bills, in
the November 1987 issue of 73 Magazine. It
mentioned neat features such as a triggered
clock to eliminate start delay, circuitry that
automatically inserts a dot or a dash between
tones, acceptance of any power voltage be-
tween five and 12 volts DC, accidental polarity
reversal protection, operation between five
and 50 WPM, adjustable 800 Hz sidetone vol-
ume, and compatibility with grid block,
cathode keyed, and solid-state transmitters.
All this sounded pretty tempting. The low
cost of the kit—$9.95—finally convinced me to
give it a go.

First Look

The printed circuit board for the keyer was
small (2.5" x 3.5"), and it could be placed into
many low band transceivers, but | wanted to
use it with several different rigs.

When | started the CMOS keyer, | wanted to
see if the cost of the project could be kept low
while still providing a nice piece of equipment
when finished. As | looked through the well
stocked junk box, | found the following parts: a
speaker, a battery clip, a battery power lead, a
switch, all of the hardware, the decal kit, and

Number 6 on your Feedback card

Bel-Tek

PO Box 125

Beloit, Wi 53511
Price Class: $10
Add-on memory: $15

the paint. | had some
extra boxes, but they
weren't the right size for |
the project. So one
night after work, |
stopped at Radio Shack
and bought the box
shown in Photo C. It has
a Radio Shack part
number of 270-238, and
it just fits the project.
Bel-Tek did a nice job
on the kit for the money.
They provided the
board and the parts,
with a set of instructions
on building the board.
To solder the board, |
used a small iron to

E o

make the connections,
but | didn’t put in the
CMOS chips until all solder connections were
made. After building the board, | had a trial run
to see if it worked. | have an old HW-16 CW
transceiver that | used for the test. The keyer
worked just fine. The only problem was that,
when powering up the keyer, it would only
send a single dash. | didn't find this to be a
problem since | have heard other keyers do

this same thing.

Final Touches

After the test run, | did get into another
problem of my own doing. Some of my friends
know me as a very conservative fellow, or just
plain cheap. What happened is that | tried to
use an old nine volt battery, and it wouldn't
work. So | went out and bought a new nine
volt battery just like the instructions sheet said
to do.

Once all of this was brought under control, it
was time to begin the final assembly. The box
was made of soft aluminum, so | used my old
drill press to do all of the drilling. | had a can of

Photo C. The front of the finished project.

Photo B. Getting ready for the test run of the keyer.

spray paint from K-Mart that had a Fanspray
valve on it, to give a very nice finished paint job
at a low cost. After the paint had set up, |
baked the box in the oven for 10 minutes at
200 degrees. This gave a nice baked paint job
on the box. The decals were cut out and
placed on the box to complete the finishing
touches.

On the back of the box, | have two terminal
strips, one for the transceiver, and the other
for the key. The small jack is for external pow-
er for the power supply used as long as it is five
to 12 volts DC, and of adequate current. |
thought this would be a worthwhile addition,
so that another type of power supply can be
used other than the built-in battery. Have you
ever been in a contest and had a battery die at
a very late hour of the night?

The keyer is very easy to switch between
grid block and cathode keying. Simply reverse
the leads on the transceiver terminal strip. It
doesn't need any modification to the equip-
ment in the set-up.

The goal of the low cost keyer was
achieved. The cost was as follows; the Bel-
Tek kit $9.95 postage $1.50; the box $2.50;
the battery $1. Total cost: $14.95.

In Sum

| think the keyer will give many years of
service at low cost. It was a rewarding experi-
ence to build it and | would encourage the
newcomers to amateur radio to give this pro-
ject atry. It is a first homebrew type of project
and from this, try something a little more diffi-
cult. | feel that this keyer is a good way to break
into homebrew. &}
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Don’l los¢ your memory!

Number 7 on your Feedback card

End the backup battery problem in the ICOM IC-R71A receiver.

Bob Roehrig K9EUI

. ne of the most outstanding
communications receivers on
the market today is the ICOM IC-
R71A. It has all the features you
could want in a receiver, whether
you are an SWLer, amateur, or
commercial user.

The big drawback of this re-
ceiver is that the necessary infor-
mation to its operation is stored in
RAM, and it depends on the lithi-
um backup battery to retain this
information. If this data is lost,
the radio simply will not work.

The lithium battery is supposed
to be good for several years (I
have heard that the expected life

P %ﬁ l{i' '""'h: A
hl--‘-“-l-i-:ﬂ{ ?’*""1 ’rr

:rI‘I!‘I

WHEI"E;:_’ -Ev bip /
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turned off, the RAM is kept alive
by battery voltage through D2,
and the chip select lead 1s held
positive by R1. This disables the
IC and puts 1t in a high impedance
state. The current drain is almost
not measurable in this state.

Also notice that address line 10
is not used but grounded. Thus,
only half the available memory is
used. Only the lower 256 memo-
ry positions contain the informa-
tion that cannot be lost. The rest
of the RAM holds the frequencies
that are stored in memory, and
the last frequencies (and modes)
used by the two VFOs. When the

may be as long as 7 years). What

if you were using this receiver,

however, during a DXpedition,

or during a contest, and suddenly the radio
went dead? The manual says **Contact your
dealer or ICOM service center.”” I learned
that, for $25, ICOM will replace the battery
and reprogram the board if you send it to
them. I figured there had to be a better way,
and indeed there is.

Some other ICOM models have the same
RAM board, and so have the same problem.
The ideas presented here will likely also ap-
ply to this equipment.

Choices

There are other options to handle the bat-
tery problem besides sending the board to
ICOM. You could change the battery your-
self before it goes dead. To replace the bat-
tery, simply remove the board from the re-
ceiver and power it from a 5 volt bench
supply. You might consider changing over to

Photo A. The new board in KQEUI 's receiver.

a more standard type of battery, such as three
AA alkaline penlight cells. As long as power
is applied to the board, the batteries can be
replaced without losing the memory.

To understand what is going on in the re-
ceiver, look at Figure 1, the schematic of the
RAM board. There are apparently two ver-
sions of this board. The board layout drawing
in my manual is different than the board in my
receiver. One version uses an 18-pin RAM
and the other uses a 24-pin device. The result
is the same so it doesn’t make any difference
which one you have. (Figure 1 shows the
24-pin version.)

Power and addressing connect to the board
via J1, and the data lines, write, and ground
are on J2. Notice that only four data lines are
used. When the receiver is turned on, the
RAM IC i1s powered from the radio’s 5 volt
bus through diode D1. When the receiver is

PROM Program
2, RS R ey SRS SRy e e S I e ST S o e 3 PR AR ) o Y T e
100 N0 s ) BB B e BlE S a0 =B Sl
e 1 At S B T T VR P LR AR RS T A2 S Al e O R
o e TS L TR 4 TelW « UG, ¢ RIS N o W - T LT s R U el 5 T T
40 %, O 8 05 0 0 0 05RO =R B
50 Through FF: Datais all “F"
Table 1.
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lowest 256 addresses are being

used. both A8 and A9 are low.

The output of IC2-C remains high
which inhibits writing to the RAM. If either
A8 or A9 or both are high (above address
256) Q1 is turned on to permit writing to the
RAM.

If the battery does go dead, you can repro-
gram the board yourself. Table 1 shows the
listing of what is in the lower 256 bytes of
memory. Figure 2 shows the circuit for a
manual programmer. Switches S1 through S8
select the address, and S9 through S12 are the
data switches. A simple adapter can be made
using a piece of perf board and stiff wires to
mate with J1 and J2. After the battery has
been replaced and the board is connected to
this programmer, apply power and close the
PROG switch. Step through the addresses, one
at a ume, select the correct data for cach
address, and press the WRITE button.

RAM-Only to RAM and ROM

The best solution to the problem is to re-
place the present RAM board with a new
board containing both RAM and ROM. The
essential receiver information is put in an
EPROM and the RAM is used just to store the
memory/VFO information. So if the battery
does go dead, you do not lose the operating
data itself.

You can manually program the EPROM
programmer with the data in Table | or you
can build an adapter that allows the data to be
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operating environment for Packet Radio
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program is more than a terminal emulator.
Features include:
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1200 baud
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Complete Disk and printer support
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8192 character receive and transmit
buffers
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read from your RAM board directly into the
EPROM programmer. Figure 3 shows such

an adapter. The adapter simulates a 2716 -

EPROM for read-only purposes. The highest
four data bits are not used and are grounded
so that zeros result. Even though the pro-
grammer expects 2048 bytes, we only need
the lowest 256, and that is all the new 2716
EPROM is programmed with.

Figure 4 is the schematic for the new re-
ceiver board. J1-11 switches low when the
board is addressed. When both A8 and A9 are
low, the 2716 CS pin goes low to select the
RAM. If A8 and/or A9 are high, pin 18 of the
6116 RAM switches low, enabling this IC.
The data and address lines of IC1 and IC2 are
paralleled. I used a Hitachi HMS-6116 for the
RAM chip. This is an inexpensive device and
the pinout is similar to the 2716 EPROM.
While most of the 2716 is not used, this is a
popular EPROM that most all programmers
can handle. Other RAM and EPROMSs can be
used if desired.

There are devices available called
NOVRAMs, that can be used in place of the
6116. These devices need no separate battery
to retain their data. I don't know the life
expectancy of them, but the idea is certainly
attractive. There is a NOVRAM that is pin-
for-pin compatible with the 6116.

Power for the 6116 RAM is obtained via
D1 or D2, as on the original board. I used a
pair of germanium diodes to minimize the
voltage drop.

The second advantage of using this circuit
in the R71 is that the number of memory
channels can be doubled to 64. Since the
highest address, A10, is not used by the re-
ceiver, only half the available storage is used.
By switching A 10 of the RAM high, we now
have twice the storage capability. If you do
not have the remote option board in your
receiver, the remote switch on the front panel
does nothing but light the remote LED. Pin 4
of J12 on the matrix board switches to ap-
proximately 13 volts when the remote switch
is turned on. Connecting this pin to Q2 of the
new board permits selecting another bank of
32 memory channels with the remote switch.
When scanning, only one bank can be
scanned at a time.

For a backup battery, I used a Radio Shack
holder with three AA alkaline cells. The
standby current of the 6116 is in the microam-
pere region so the battery should last for some
years. Do not forget to check for corrosion
occasionally.

The photo shows the new board installed in
my receiver. There is not room to install it in
place of the original board, so it is mounted
on a metal plate above the logic unit. I re-
placed the original plate with one of sheet
metal about 1 inch longer. The old plate was
used as a drill template for the four mounting
holes and the scan rate control access hole.
Slots for the connectors were cut in the plate
with a nibbler tool. The cables for J1 and J2
have amp connector strips on the ends and
were taken from a surplus computer board.
The pins have 100 mil spacing and can be
obtained from many supply houses specializ-
ing in computer accessories. My board is a lot
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Figure 1. Schematic for the IC-R71A RAM board.

larger than necessary but it allows for adding
future modifications.

With this new board in your receiver, you
no longer have to worry about your radio
losing its essential operating data. The re-
ceiver itself is not modified in any way and
can be restored to its original condition in
minutes, if desired.

If you wish to build this board and need the
programmed EPROM, contact me at 314 S.
Harrison St., Batavia, IL 60510 and send a
SASE for details.

Thanks to AJ9S and WA9FVP for their
comments on the R71 and special thanks to
WOIDIN for the use of his PC/XT and

EPROM programmer. &
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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 .

Kenwood TH215A. TH25AT ...
Mew Kenwood TM-621A. 144/220 MHz FM

.. Trades wanted
Trade myour ala HT
..all

New Kenwood TM-721A. mobile.. ; Call
ICOM 2BH/TTM ... 410.00

o IRy i e

lcom 761 : : .....2300.00
Shure44aD . 56 95
HEIL BM10 Boom Mrhe wired B pin 69.00
HEIL HM5 Desk Mike. 62 00
NYE MBSA Tuner . __ 569 .00
Alpha Deita Transtrap HV ...3300
CSl Privale Paich IV 469 00
Ameco PT 3 Pre Amp 29 .00
Larsen 2-meter on glass 49 95
Anteco 2M. 58, Mag. Mount, Comp 2500
Van Gordon GSRV 44 00
Valor ABS mobde . 79.00
Thousands of panel meters 395up CALL
Aarovox 1000 pffS00 V feedihrough caps 195
Transformer 120 V Pri 1050 V1A (Sec #18 Wire) 50.00
100 mid/450V Axial Cap 2.20
120 mid/450V Axial Cap 3 00
Arista SWH Bridge 3-30 MHz 19.95
B315P-PL259 Silverplate (Amphenal) ................... 1.50
B2:61 N Male (Amphenol) NI AL %"
B82-202-1006 N Male (9913) ... . an oY 3.50
Double Female UHF ... . 1.00
UGITERGAX ... ... ity each 40
Recewing tubes 50-90%% 1::11' lst pr |E~E! Call
Santec Boom Mike/Headset (fits ICOM) 20.00
Rohn SA 250G 67 (67 inside arm) each 12500
USED EQUIPMENT

All equipment, used, clean. wih 90 day waranty angd 30
day tnal Sox months full rade aganst new eguipment. Sale
price refunded i not satsshed
Call for lates! used gear
(B00) 231-3057
Don’'s Corner:
Have you tried the new "'Delta Loop™ Anlenna?
| have and # works greal’
Contact Delta Loop Antenna
P O. Box B063
New Farrfield, CT 06812
See CQ June 'B8 Review
GNU PROD
TE Systems 2m Amp 30-160 watts GaAs fel............$229 00
POLICIES
Minimum order $10.00. Mastercard, VISA, or C.O.D All prices
FOB Houston, except as noted. Prices subject to change without
notice. llems subjectto prior sale Call anybme to check the status
of your order. Texas residents add sales tax_ All iems full fac
tory warranty plus Madson warranty
Bird and Belden products in stock. Call today.

MADSON

Electronics Supply

3621 FANNIN
HOUSTON, TEXAS 77004

CUSTOM EMBROIDERED -
QUALITY HAM HATS sl %

Display your name, call and hometown on our top quality summer
mesh cap with white seamless front and matching bill in royal blue,
red or brown with matching thread. a5

WINTER CORDUROQY also available ‘8 ea
in red or navy blue with white thread.
Please send: first & last name (max.
14 Itrs) call (max. B Itrs), city & state

(max. 14 Itrs) &\«_
Visor available with call sign only \

white with navy thread. ,695 N

BE SURE TO INCLUDE COLOR - RaeY

Send Check or Money Order, Plus $3.00 Ship- e S

ping and Handling Per Order. Add 25¢ for each add'l T oy //\

cap ordered. (Ljr.'qf}h:-;'r!r?y E” Iﬂh*fwnn‘

ALLOW 3 TO 5 WEEKS FOR DELIVERY.
MD RESIDENTS ADD 5% SALES TAX

P O Box 1476 # Severna Park, MD 21145

performance standard for packet con-

s Hec Sqelems 4y

INTRODUCES

HE Ogis '/‘\Vega
OFFERING
» BUILT-INSPEAKER  » BATTERY OPERATED

» OPTO ISOLATED OUTPUT WITH NO MECHANICAL T/R
SWITCHING

» REVERSE POLARITY PROTECTION SPECIAL 99
» SELF COMPLETING DOTS AND DASHES INTRO: s XX
» POWER LOGIC LEDINDICATES KEYING S&H 33

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.
s Sqolems W (814) 965-5937

RD1 BOX 83; WILCOX,PA 15870

mmmmmm

Affordable Packet

Pac-Coww

aee  Fre slA SN EwE

TINY-2 is our new low-cost bigh-
MICROPOWER-2 is our remarkably

compact, 18-ounce unit using upgraded
TAPR TNC-2 technology that requires

less than 40 milliamps! For very portable
operation, solar nrbarter;v you need not
pay more for a TNC that’s about the size

of your HI! wWas $179.95,
now at a low ’ 1 59-95
_1 Fully compatible with ROSE & NET/
ROM EPROMS.
L1 32K RAM, 32K ROM, 4.9 mHz CPU.

Ul Xtal controlled modem, compatible
with use on 10m HF/VHF/UHE

trollers. Thousands already in use,
worldwide. A perfect beginner’s unil.

and tested, only * 119.%%

BENEFITS and features of both units:

LI Optional personal message system
(mini-BBS) Add $10.00

L1 Tiny enough for briefcase/portable, yet
Iarge enough for easy experimenta-
tion or repair.

_1 I-year limited warranty, excellent

customer support.

L1 RS-232 and TTL compatible—all TO ORDER, toll-free with major
connectors mppﬂed charge card, call: 1-800-223%-3511

o %"ﬁﬁ }fﬁ.’ }3 ;5 )5” T, Technical supporr line:
e tar-(omp: "

- 3652 West Cypress St., Tampa FL 33607
Please send: |l Tiny 2 L1 MicroPower-2 [] TNC-220 info |l FREE Packet Catalog

-’"‘. Name Call
Address City
State Zip Card Number Exp. Date
Money Back Guarantee. Add § 3. shipping/bandling per order, FL addresses add 6%.

Mujﬂr Credit Card: give number, expiration and signature. FAX: 813-872-8696
H ol TR e TS S e e

mevy W R
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Packel Tuning Indicaior

Number 8 on your Feedback card

Dead-on HF packet tuning for $15.

M any packet stations, including this one,
got their feet wet on the VHF bands,
where tuning is just a matter of button-
pushing. Sooner or later, the old DX bug
bites and the temptation of HF DX oper-
ation arises. This is where the trouble be-
gins: no buttons! Tuning in a packet station
on the 20 meter band without a tuning in-
dicator can be exceedingly aggravating be-
cause you must tune to the 2025 Hz and
2225 Hz modem frequencies directly. The
slightest mistuning leads to no received
packets on HF.

You can buy commercial tuning indicators
for around $40, or build one for less than half
that, The unit described here can be built for

about $15, depending on what the old scrap
box contains.

The Circuit
The circuit consists of two identical phase-
lock loop (PLL) decoding ICs (see Figure 1).

Decoding is a function of the timing compo-
nents R1/C7 and R2/C8. The outputs of both

SiGmMAal

by Ronald B. Koester W2EKY

IC1 and IC2 feed a resistor transistor NAND
gate Q1.

R1 and R2 are 5k 10-turn potentiome-
ters. (I used 10kQQ in the original design due
to availability, but they required more critical
tuning.) Both pots should be preset to
3k across the unshorted portion before sol-
dering.

The tuning indicator fits on a PC board
measuring 2" x 3". Should you decide to use
a different type of construction, you should
find little difficulty at these low frequencies.
You can house the completed unit in a plastic
or metal box.

A few more construction hints: note the use
of a jumper directly above R3, and use a
shielded cable for signal input.

You can find all the parts you need at most
Radio Shack stores. I listed below the parts

by value and corresponding Radio Shack
numbers.

Adjustment

This is best done using an audio signal
generator and frequency counter, shown in
Figure 2. Adjust the output of the generator to

2025 Hz as read on the counter. Adjust R1 on
the decoder until the red LED 1| lights up.
Keep reducing the level of the signal by ad-
justing control RA and repeated adjustments
of R1. This adjustment is critical for proper
performance. Repeat the same procedure
with R2, but use a frequency of 2225 Hz for
LED 2. There's a small amount of interaction
between IC1 and IC2, so it pays to repeat
both adjustments.

Lacking a signal generator and counter,
you can tune the circuit by carefully adjusting
your receiver until you are consistently re-
ceiving packets. Next, alternately adjust R1
and R2 until they light at the lowest possible
volume level. In operation, the correct recep-
tion of a packet station will result in both
LEDs flickering, and the corresponding
lighting of the green LED 3. In normal opera-
tion, the red LEDs 1 and 2 are dimly lit in
absence of a signal.

Have a spare fifteen bucks and an eve-
ning? You can go out an have a (modest)
meal with a friend. Or—put together this pro-
ject and enjoy worldwide packet with dead-
on tuning!

Parts List
Quantity Part# Value Radio Shack#
2 C1-C4 1uF, 35V 272-14348
2 C5-C6 4.7 uF, 35V 272-1012
2 c7-Cs 0.1 uF, 50V 272-1069
2 R1-R2 5k 10-Turn Pot 271-343/10K Sub.
2 R3-R4 ikva W
o ! 2 R5-R6 47k Va W 271-1342
1 R7 560 Q2 va W
1 R8 100Q %2 W 271012
@ 1 Q1 MPS 3904 276-2016
St 2 IC1-IC2 LM 567 276-1721
2 LED1-LED2 Red 276-026
1 LED3 Green 276037
1 Z1 9.1 Zener 276-562
Figure |. Schematic for the HF packet tuning indicator.
56 1N
':L | L il
AUDIO GEN. FREQ. COUNTER o___——."‘o | 2 i Y i
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Figure 2. Alignment set-up for the tuning indicator.
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Figure 3. PC board foil diagram.

Figure 4. Parts placement diagram.



THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIVES THEM TO YOU AS S TAHDJH'D E OUIPMEH Tl)

KIT,oONLY $675

wirep $975
VHF OR UHF

FEATURES:

* SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
models gives 12dB SINAD of @.12uV (vhf), @.15uV (220). UHF model
@.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, fiutter-proof squelch,
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 latest 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,

150-174,0r 220 MHz. GaAs FET

front end, @.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 $220.

*R901 FM RCVR FOR 990 MHZ. Triple-conversion, GaAs FET front
end, 0.2uVsens. Kit$169, wit $259.

*R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
res or afc. Kitsonly $129.

*Weather satellite & AM Aircraft receivers also avalil.

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

* 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

sUse Visa, Mastercard, Check, or UPS COD.

GaAs FET PREAMPS
at a fraction of the cost of
comparable units!

Wired/tested

FEATURES:
*Very Low Noise: 0.7dB VHF, 0.8dB UHF

*High Gain: 13-20dB, depending on frequency
*Wide Dynamic Range: to resist overioad
sStable: 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
3 GaAs FET

&
oNLYS 24 /e,
D 39 wirednested
(GaAs FET Preamp

similar to LNG, except designed for low cost
& small size. Only 5/8"W x 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.

IN-LINE
PREAMP

ONLY $79[m:.

GaAs FET Preamp with features similar to LNG
series, except automatically switches out of
line during transmit. Use 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! Our
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 S0W. Call for complete info
on the ri:ht system for your

ACCESSORIES

*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 programmmable,
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
P e $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,

B e P i e S $39
*DE-202 FSK DATA
DEMODULATOR Kit for rcvr end
of link

RECEIVING
CONVERTERS

Wired wicase  §59

UHF MODELS
Kit with Case $69
Kit less Case §43
Wired wicase $99 ey
02933
See catalog for full line of 2w transmitting

converters for vhf & uhf, Kits only $§79.
Linear Amplifiers avall, up to 50 w.

25th Anniversary

amironics, Iinc.

65-J MOUL ROAD*HILTON NY 14468-9535
Phone:716-392-9430 nemtronics® is 2 registered trademark




TRAVEL FIRST CLASS,

PAY COACH
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SG-789 MS-101
Now, full feature 9, 10, and 12 Band World Receivers in a convenient shirt pocket size.

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 Ind.

“Now + turn free time into powerful
tode building time. For novice, CW, and advanced

ORDER TOLL FREE: 1-800-346-7283 ?
Or Mail Check, Money Order fo: 4 e infor -
STARTONE ELECTRONICS 6622659

P.0. Box 404, Aptos, CA 95001-0404

Rush Shipped, 151-Closs  Ench order odd $3.50 slﬁthnnd_

Priced right for your budget including FREE Stereo Headphones. 1 year Limited '.f-'arrgnty BEST NOVICE KIT! $19.95 SAVE!
on parts and labor. For a FREE full color catalog call 1-800-232-2929 (outside California), or » == 7 Code Tapes BUY BU.TH

1-818-288-1661 (in California). 112 pg Study Guide

3 *4! I2pa Sty Gide cOR ONLY
SEMNEGEAR
A World of Listening™

9060 Telstar Ave., Suite, #202 EIl Monte, CA 91731 Telephone: (818) 288-1661 FAX (818) 288-8231
CIRCLE 14 ON READER SERVICE CARD

Rob. WA3QLS Paul WA3QPX

AEA ¢ ALINCO « AMERITRON ¢« CUSHCRAFT « ICOM

e KANTRONICS ¢« KENWOOD » MFJ « MOSLEY  SANTEC
e TELEX HY-GAIN « TENTEC » YAESU » AND MOFlEI

71 Meadow Road, New Castle, Del. 19720

Factory Authorized Dealer!
9-5 Daily, 9-8 Friday, 9-3 Saturday

\
. 800-441-7008

b ] New Equipment Order & Pricing
" f? - 302-328-7728
P SERVICE, USED GEAR INFO

NO Sales Tax in Delaware! one mile off 1-95

| Prices are subject to change without nolice or
B , J obligation. Products are nol sold for evaluation,

1 CEfEbra"”Q our
Oth Annwerﬂarw

Kathernne, KA3IYO

Please send all reader inquiries directly.
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Number 9 on your Feedback card

Midiand 13-509 Modilicalions

A few fun and useful mods.

by Klaus Spies WB9YBM

Ithough the Mid-

land 13-509 radio
has not been in pro-
duction for ten years,
many still consider
it the 220 radio be-
cause of its reliability
and versatility. Even
today, it's the rig
of many repeater
links. Therefore, it’s
inevitable that more

FROM R39-R60

SQUELCH
IN

+i2Vv

modifications and
improvements are be-
coming available for
it. The type of tran-
smit and receive boards used in the 509
are also used in similar radios, such as the
Clegg.

Better Squelch Performance

The first circuit described here, the “*High-
Z COR,"" came about primarily because the
squelch circuit in the 509 (R59-60 is the typi-
cal place where the signal is obtained) is
rather sensitive. It is prone to making the
squelch sound strange when loading occurs,
even when the load is buffered by a 2N2222A
transistor. What is therefore needed is a high
impedance load for the squelch circuit, so
that there will be no degradation in its per-
formance when an additional signal (as for
a COR function) comes from the squelch
circuit.

There are two ways to bring a high
impedance load to the squelch circuit. You
can use a high-gain Darlington transistor with
a large base resistor (wire the Darlington as
a common-base switching amplifier), oruse a
component with a naturally high input
impedance, such as a FET or an IC with
a FET input. This way, the loading on the
squelch would be light enough to not affect
the performance of the squelch, while provid-
ing enough d@mplification and current capabil -
ities to act as a COR. It is practical to use
an IC rather than a FET. An IC, such as
the LM393 comparator, has gates left over
which you may want to use later for other
circuits.

The squelch circuit of the 509 provides
2.5 to 2.65 volts when the squelch opens
(either at a received signal, or when
the squelch is manually opened by turning
down the squelch potentiometer), and a
few tenths of a volt when the squelch is
closed. Pl is biased for approximately 1.5
volts. Even though the LM393’s specifica-
tions claim it can operate within a few tenths

Figure 1. The high impedance load for the squelch circuit. This ensures no
audio degradation when an additional signal (as for a COR function) comes
from the squelch circuit.

of ground, it isn't always wise to operate an
IC near its limit. It’s wise to bias it up.
A potentiometer makes setting the voltage
easier. You don’t have to calculate voltage
dividers or experiment with resistor toler-
ances.

The output of the LM393 drives a transistor
which can handle higher currents than the IC.
I have used this circuit to actuate the RE-
MOTE on/off function of a tape recorder for
logging signals when the squelch opens in my
509, and it works flawlessly.

Are You Really TX?

The second circuit, the TX Light Control,
developed through a two-stage modifica-
tion. In the first modification, the 509’s small
transmit light bulb was replaced with
an LED. In the second modification, I real-
1zed that the 509°s transmit indicator (now
an LED) went on whenever the PTT line
was toggled into transmit, and not neces-
sarily when the radio itself was transmit-
ting. There 1s a difference between these
two functions. When the relay used
in the radio’s T/R section becomes worn,

the radio will not necessarily toggle in-
to transmit mode, even though the TX
light comes on. Just because the radio toggles
into transmit, it doesn’t mean it is trans-
mitting.

In effect, therefore, the TX light was
actually a PTT light—which is a bit mis-
leading. The easiest way to turn this into a
regular transmit light was by checking the
antenna for outgoing RF. That was done as
follows: a signal diode of the IN914 variety
was connected to the RF connector on the
back of the radio (on the inside!!), using the
shortest possible lead lengths; in series with
this, a 100 kQ resistor provided (again, using
the shortest possible lead lengths) high
impedance isolation between the antenna cir-
cuitry and our sampling circuit. With this
high impedance and short lead lengths,
effects on the antenna circuit is kept at a
minimum.

I added a 3.3 MQ resistor to keep
the transmit LED from staying on, espe-
cially in the low-power position. Mount
this resistor as near as possible to the an-
tenna coax connector, with the shortest
lead length possible. From this point on
the radio’s back panel, to where the LM393
is mounted, I used very thin, shielded coax,
for two reasons: to minimize the reception
of any unwanted signals from inside the
radio, and secondly, to prevent RF still on
the line from creeping into the radio’s cir-
cuitry.

Adjust Pl so that the LED lights with the
radio on low power. In all other respects, this
circuit operates the same way as the high
impedance squelch circuit previously de-
scribed.

The LM393 dual comparator is a very ver-
satile IC vou can use for many applications. It

1s commonly available as a quad package
from Radio Shack. I

+12V

DI
SIGNAL R| LM393
DIODE I00K

RFIN >

Pl
IK

purchased the dual

package from Jameco

RS Electronics in Califor-

680 nia for 39C¢. A very

P reasonably priced IC

R3 (§) LEDI | for the experimenter.
Y RED | You can use either

the quad or the dual
LM393 in these cir-
cuits.

So. there you have
it: two uscful mods
for a very popular
rig. Have fun and en-

2N2222A

Figure 2. Circuit to drive the TX light. It samples outgoing RF from the Joy improved opera-

antrennd.

tion! B8]
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IF YOU BUY, SELL OR COLLECT
OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED

Antique Radio’s Largest-Circulation

Monthly Magazine
Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40’s & 50's Radios & more..,
Free 20-word ad each month. Don’t miss out!

Free Sample. 6-Month Trial - $11.
1-Year: $19 ($28 by 1st Class). Foreign - Write.

A.R.C., P.O. Box 2-E4, Carlisle, MA 01741

CIRCLE 271 ON READER SERVICE CARD

Half-Square QRV-DX Monobanders

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

10 Meters 15 Meters 20 Meters 40 Meters
$29.95 S3995 54995 S69.95

Coax Feed. Broadside Pattern, Low Profile. Ready to Use

Highest DX Gain per Dollar

T order add $5 Postape & Handling

ntennasWest
801) 373-8415

CIRCLE 90 ON READER SERVICE CARD

Infopack S1
by 1st Class maud.
Box S0062-5, Provo, UT  Sd4605

THIS MONTH'S GOODIE FROM THE CANDY STORE:
KENWOOD TS-9408

g UNDER
" ilm-m
{ December ONLY)

SIMILAR SAVINGS ON KENWOOD, 1C0M, YAESL, HYGAIN,
ETC. ALLL.T.O. ASTRON R5-20A $87.90

CIVERETSE MAM BELATEL ITEMS IN sTOCK. ALL PRMCES CASH PR PEESTORM
Mo ipecials i classlids
LOCVK NG FOR SO3METHING NOT LISTELDY" CALLOK WHIT]

ROSS DISTRIBUTING COMPANY (0 Box2340)

78 South State Street, Preston, idaho 83263

Telephone (208) B52-0830 We Close at 2:00 on MON. & SAT

CIRCLE 254 ON READER SERVICE CARD

e Low Breakthrough Price

East Coast Warranty
Center

Exclusive NI-Cad
Battery Backup
Dealer Inquiries
Welcome

Entry Level Price.
Extra Class Performance.

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
* Very Compact = Manufactured in Japan & Quality Checked in U.S.
* New Optional Scanning Microphone

RF Microlech

(508) 667-8900 TEI"

New Oplional
Scanning Microphone

« Exceptional RX Specifications

ORDER TODAY Christmas Special

$299.50

4 Carmel Drive
N. Billerica. MA 01862

SUPER KENWOOD

BY POPULAR REQUEST

SUPER KENWOOD PB-258/PB-263.
B4 wvolts, 9%00ma, double the
capacity of the PB-25/PB-26 for
the 2500/2600/3500/3600. Charge
with either the standard wall
charger or drop in charger. 3
inches high. $65.00"

Exact replacement FNB-2 Nicad pack for
Yaesu FT-404R /207R/208R /708R $27.00*

*Add $4.00 shipping & handiing. CT residents add 7%% tax

SUPER PERFORMANCE BATTERIES

SUPER ICOM

SUPER ICOM BP-78.132 volts, 900ma, 2
double the capacity of the icom BP-7,
Sw output

SUPER ICOM BP-88, 96 volts, 1200ma,
50% more capacity than the lcom BP-8,

Both are rapid base charge only, or
slide in wall charger. 4 inches high. BP-
75 or BP-8S $69.00*

inserts for:

Kenwood PB-25. 25H. 26 $2900°
lcom BP-3 2200
fcom BP-5 (500maj $30.00°
Icom BP-7 (500maj $35.00"
lcom BP-B $34.00*

Complete line of NICAD replacement packs for Icom, Kenwood, Yaesu, 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.

HNPCRIPHEGK inc.

149 Palmer Road « Southbury, CT 06488
(800) 634-8132 In CT (203) 264-3985

=S
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CIRCLE 68 ON READER SERVICE CARD

QEP’s NOT TOO LATE SALE

Your not tcoo late, copper prices
WILL drive up the price of coax
even more. Better buy it NOW.

e BELDEN 9913 low-loss
500 ft Roll $200.00 or 42¢/ft.

e e—tmrrr— T,
500 ft Roll $165.00 or 36¢/ft.

o-BELDEN-8267-RG-213— N/A
500 ft Roll $200.00 or 46¢/ft.

AMPHENOL SPECIALS

PL-259 silver (mica filled) $1.
UG-21D 'N"®" male cable end

UG-21D "N" (fitted for 9913)
UG-23D "N' female cable end
UG-29A 'N' Barrel {jaﬂk-Jaﬂk}
UG-578B 'N' Barrel (plug-plug
UG-58A "N' Chassis receptacle
UG-83U "N’ Plug to UHF Jack
UG-146 "N' Jack to UHF Plug

Copper-clad 14 ga. (7x22)

7¢ a foot (any length)
Identical to Belden 8000

VISA & MASTER CARD ACCEPTED
SHIPPING IS ADDITIONAL
Call TOLL FREE

1-800-USA-9913

in NJ 201-887-6424
East Hanover

sz QEPS

suww SAME DAY SHIPPING wwww
TNX JIM N2GKW & BILL KA2QEP

110-4 Route 10

CIRCLE 30 ON READER SERVICE CARD

SLs

: wo-Color

3 ¥ Rainbow Assortment
e e Ship NextDay  Ind Day  AS

Boiwe Ada Chyldahe | 109 §20.98 $24.95 $19.95

|

F N 200 $19.95 531495 51993
| . - 400 S49.95 544.95 $19.95
— SO0 $34.95 54993 53498

=iz 8. = o caee =’ 1000 $99.95 58995 S579.9%
4”,5‘“"{]5“@5[ .‘JI.F-rJq:H n."d."ll dgv sir  priveib mail
: g

2t o Jelivery sdd Sl
(BO1) 373-B428 Box S0062. Prove, UT 54608

CIRCLE 89 ON READER SERVICE CARD

NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives you
494,114+ Hams. via your computer
$29.95 per year — unlimited use!

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777 800: 282-5628
CIRCLE 156 ON READER SERVICE CARD

HI-PERFORMANCE DIPOLES

- i = = E
. T v

Antannan thad work! Cuslom assemled 16 youf cerdet freg ra band - wdvies
Ml O Conler and sEch ol hang s invsrkied v miptiomial, weil dipole
plogeirg dAepdiE  CoFTWeRCIRA uu:lll.f ulmirilpns harcwaie - WegEl poswes - ool ED
Pagh silicaency Ormign P mcomal Civmch_ M0 o © O 0 (1S

L E B 20 16 Vi e Pl R Saple BT LG p A

WED D B Al wupa peTisETLETe dipoky B enyg BED ¥ Ml ppg
HIFD-3* Ve S S0 P papebormm e theeniy 117 kg, LTW g
Ln 8 R 1l 2O 1 5 O s e s dipols 1Y leng 1125 g
505" -0 25 15 10 spse-aemr Fipake specty L LT §105 S 3108 pee
S50-4" B} 30 1R wpacs sever diposs wpecify L dd 180 B0 W ppd

B Debiwidn ﬂ_m_-_*—mltlﬁq-m? Visfies
SASE lor catalogues of 3 dipobes, slopers, and space-daving, urigus anlannes

NT=19a-304 gy :l'!':iﬂnI 'i“"ﬂ'-. 1%&?1.‘“ LO05E

CIRCLE 38 ON READER SERVICE CARD

KENWOOD 2 ICOM vaesu
We want to be Your Radio Store

Full Line of Amateur Radio and Computer Interfacing
& Accessories. -

Tim W/HAQY or Preaben K7TEMZ

CALLNOW FOR OUR CHRISTMAS SPECIALS

¢ Pl (801) 467-8873

1057 E. 2100 So. Salt Lake City, Utah 84106

CIRCLE 343 ON READER SERVICE CARD



Number 10 on your Feedback card

Decalur Ham Launches Satcliiie

A most unusual college project

by Mark Lambert WBSUUE

n 1957, a photo of 12-year-
lnld Frank Wiesenmeyer
and a few other hams ap-
peared in their local newspa-
per. Sputnik, the world’s first
satellite, had just been
launched by the USSR, and
Wiesenmeyer's radio club
was the only one in the area
that knew where to listen for
the beep-beep-beep of the
space beacon. Now Wiesen-
meyer K9CIS, and a group of
12 others in Decatur, Illinois,
are the creators of their own
satellite!

Educational Bird

EDSAT, an eight-sided
satellite a little larger than a
five-gallon pail, is expected to
be launched by this group
of Central Illinois enthusiasts
in early 1989. The Space
Shuttle will deploy this in the
low-cost Getaway Special
program offered by the Na-
tional Aeronautics and Space
Administration (NASA). (See
sidebar.) The satellite will
feature a CW beacon and an
amateur radio transponder. It
will receive signals on two
meters at 146 MHz and trans-
mit on a 436 MHz downlink.
A CW beacon will transmit on
436.1 MHz.

Once the satellite is built,
the EDSAT team will trans-
port it to Goddard Space Cen-
ter in a special five cubic foot
container. The satellite will
then be transferred to a Getaway Special
(GAS) can for its Space Shuttle ride.

After the Shuttle reaches the desired or-
bit, the satellite will be shot out of the
opened GAS can by a simple spring-load-
ed pedestal. It will have a 57-degree inclina-

The special launch canister
was designed to spring a simi-
lar satellite into orbit in 1985.
A team at Weber State Uni-
versity in Utah used a GAS
canto launch NUSAT, a small
satellite designed to calibrate
radar for the Federal Aviation
Administration.

EDSAT, Wiesenmeyer
said, will be an educator’s
tool. The acronym stands for
Educational Door to Space
and Technology. *‘There
were all kinds of interesting
science experiments with the
OSCAR series,”” Wiesen-
meyer said, referring to the
popular amateur radio satel-
lite program. Of particular
scientific interest was the
telemetry, which included
temperature readings, solar
panel array current readings,
and other related information.
Wiesenmeyer is an associate
professor of electronics tech-
nology at Richland Communi-
ty College in Decatur, and he
used OSCAR to introduce
space to his students. For ex-
ample, he taught them how to
plot Doppler frequency shift
as the satellite whizzed by, us-
ing it to calculate the satel-
lite's altitude.

““It fit in perfectly with
me, " he said. “*It provided an

Photo A. Frank Wiesenmeyer with a model of the EDSAT satellite, expected to go up in
early 1989.

tion at its high point and will orbit at an
altitude of at least 350 kilometers. Because
the simple device will not have any boosters
to adjust its altitude, EDSAT’s final posi-
tion in the atmosphere won't be known until
after launch.

interest in space science,
filled the bill for extracurricu-
lar science activity, and gave
us an involvement in antennas
and communications. ™’

With the death of OSCAR 8 in 1983, how-
ever, Wiesenmeyer said the emphasis on edu-
cation also died. Today's amateur satellites,
he said, are intended more for communica-
tion and not as a space science tool. He
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hopes EDSAT will restore the educational
aspect to ham radio satellites.

EDSAT will use a speech synthesizer
to speak directly to students. The voice
messages will include the spacecraft’s tem-
perature, the condition of the battery and
electronics, the satellite’s position, and other
data. As it orbits the earth, it also will trans-
mit voice bulletins to users. A high-speed
digital transmussion mode will be available
for advanced users with access to a personal
computer.

Cheap (Relatively)

Wiesenmeyer said they designed the satel-
lite with as many commercial off-the-shelf
components as possible, to keep costs down
and to encourage others to try satellite build-
ing on a limited budget. Donations of materi-
al also have been invaluable. General Motors
donated the high-quality aluminum for the
satellite shell, and Motorola donated radios
for the bird's transponder. Even so, it will
cost the college team $25,000 to launch the
satellite. The device itself will be valued at
$100,000.

Satellites have been the topic of discussion
around Wiesenmeyer's small electronics lab

“He (Wiesenmeyer)
hopes EDSAT will
restore the educational
aspects to ham radio
satellites.”’

since NASA announced the Getaway Special
program in 1982. It wasn’t until 1985, how-
ever, that the right combination of space
enthusiasts came together at the college to get
the project off the ground.

Twelve people form the EDSAT design,
engineering, and advisory team. There are
other instructors, local businessmen, farmers
and students involved in the project. The
team has completed design of the satellite and
is beginning to bolt the hardware together.

Funds Needed

Now the real work begins. The group will
launch a fund-raising drive this summer to
come up with the 525,000 needed to put its
creation in orbit. **It looks like our experi-
ment is way up the ladder, and we will go
soon after shuttle flights resume, so we need
to be ready,’”” Wiesenmeyer said. He talks
about the launch with restraint, but it is
obvious he is excited.

“*Think about what went on in the seven-
ties! We launched satellites and payloads to
Mars and Venus, and Voyager went to
Jupiter, Saturn, and on out to Uranus and
Neptune,”” Wiesenmeyer said. '“All those
successes have had no real follow-up.

““We are obviously in a period of declining
space activity, and that is something we hope
to change." "B
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Gelaway Special

The Getaway Special (GAS) program was never intended to launch satellites. It
was designed by NASA to carry science projects on the Space Shuttle and return
them in an unopened cylinder.

A group of college students at Weber State College in Utah, however, requested
in 1985 that a hinged lid be made available on one of the cans. They had done the
unexpected, designing a satellite small enough to fit inside the 28-inch high cylin-
der. A hinged lid and a spring-loaded base inside the tube were needed to launch
the bird.

The team successfully launched NUSAT in April of 1985 from the Space Shuttle
Challenger. Already, the team led by an amateur radio operator at Richland Com-
munity College in Decatur, lllinois, was planning the second use of the modified can
to launch another mini-satellite.

Getaway Special got its start in 1983 when 10 experiments by college students
flew on the shuttle. Things like ant colonies and hybrid corn seed traveled up and
back in sealed cans to test a variety of scientific theories. Since that flight, dozens of
other experiments have flown, and reservations for hundreds more are waiting for
shuttle flights to resume.

There are two sizes of GAS cans. The one used by each of the satellite groupsis a
five cubic foot cylinder which is 28 inches high. It will hold 200 pounds of material,
and costs $10,000 per launch. The hinged-lid version costs about $25,000.

For experimenters with less grandiose projects, a 14-inch high cylinder is also

available. It holds 2 V2 cubic feet of material. If you stuff it with 100 pounds of

payload, it will cost you $5,000 per launch. Limit the baggage to 60 pounds and pay
only $3,000.

Enuording to NASA, sponsor of the program, GAS cans are leased only to
non-profit groups to carry out space-related research and development. Foreign
groups are welcome to rent a can, but each project flown must be “'peaceful in
nature.” Shuttle astronauts will assist with a maximum of three remote on-off
commands for each can.

Interested participants must classify their project in one of three categories:
Governmental, Educational, and ''Everything Else.” A contract is signed with NASA
and each group must pay $500 earnest money. NASA then sends each participant a
videotape and manuals describing their responsibilities.

Projects are flown on a *‘space available' basis, and the fee must be paid in full
before launch. If you are interested in learning more, contact: Getaway Special,
Goddard Space Flight Center, Greenbelt, MD at (301) 344-6760.

EDSAT
Block Diagram

148 MHz &36 Mirtz
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National Tower Company

F 0 an 1 541 7 Shawnnn Mission, KS. 66215

iect to Change Without Notice

HOH

256
25AG2 & 3
25AG4
456G
45AG3 & 4
550G

M200
BX-40
BX-48
BX-56
BX-64
HBX-40
HBX-48
HBX-56
HOBX-40
HDBX-48

3/16EHS
1/4EHS

FREE BASE STUBS WITH
EACH BX SERIES TOWER

10" section.. : e el LTI
model 2 or 3 Iup section ............. $66.00
model 4 top section ........ ... $73.50
10" section ............ : . $133.00
modei 3 ar 4 top section.. .. $136.00
107 seelion: -l e s e R AR
10" mast, 2 73 TR e T
40 self supporting [6 sq.1.] . $196.00
48'sell supporting [6 sq.1t. .. $250.00
56'self supporting |6 sqg.ft. ... 8334.50
64'self supporting [6 sq.ft. ... $431.50
40'self supporting {10 sqg.ft . $226.50
48'self supporting [10 sq.ft.] ........ $£308.00
56'self supporting [10 sq.ft . $392.50
40'selt supporting [18 sg.ft - $284.50
48'sell supporting [18 sq.1t.] $384.50
* BUY WIRE SPECIAL +
500" galvanized 7 strand.._. ... .. $40.00
500’ gaiuanized 7 strand.............. $50.00

HYGAIN/ITELEX ANTENNAS

HF ANTENNAS Tribands
TH3JRS 3 element ‘Junior Thunderbird'.......
THSMK25 5 element 'Thunderbird'............._.
TH2MK3S 2 element ‘Thunderbird',.............. *
THTDXS 7 element ‘Thunderbird'..............
EXP 14 Explorer 14 triband beam.............
QK710 30740 M conv. Exp 14.............
Monoband
103BAS '‘Long John' 3 element 10 mitr
105BAS ‘Long John' 5 element 10 mir......_.
155BAS ‘long John' 5 element 15 mtr......... >
204BAS 4 element, 20 meter....................
205BAS ‘Long John' 5 element 20 mir........ F
7-15 'Discoverer’ rotary dipole 30/40mitr_.
7-25 ‘Discoverer’ 2 elem. 40 meter beam.
7-35 converts 7-25 to 3 elem. beam....... I
Multiband Verticals
18HTS ‘Hy-Tower' 10 thru 80 meters... .. ..
14AMOroof mt kit for 12 AVE,14AVQ and “
1BATV/WE ..
18VS base loaded, 10 thru 80 meters.
12AV0S trap vertical 10 thru 20 meters... ...
14AVQ/WBS trap vertical 10 thru 40 meters..... ..
18BAVT/WEBS ftrap wvertical 10 thru B0 meters :
Multiband Doublets
187D portable tape dipole 10-80 meters....
2BD0S trap doublet 40 and 80 meters.. . .
5BDAS trap doublet 10 thru B0 meters....... ‘
VHF ANTENNAS Beams & Verticals
2385 2 meter 3 element beam. ... ... ’
2585 2 meter 5 element beam... ... .
2885 2 meter B element beam......._...... N
21485 2 meter 14 element beam.............
6485 4 glement 6 meter beam. . o
V-25 colinear gain vertical 138- 174 MHz_.
¥-35 colinear gain vertical 220 MHz.. m
V-45 colinear gain vertical 430-470 MHz..
GPGZA base, 2 mtr. ground plane 3 dB......
VHF & UHF Mobiles
HR144GAI tigerglass 2 mir. 6dB gain 3/8-24 mt
HB144GRI HyBander 2mir 6dB gain 3/B-24 mt.
HB144MAG  HyBander 2 meter..
BNBE ferrite balum for 10-80 meters. .
OSCAR LINK ANTENNA
2155 70cm, 435 MHz. .
2185 Complete Oscar link sysiern

CUSHCRAFT ANTENNAS

ADP-1 complete Oscar Link system........... $169.00
APB Bband Yawave wvertical. $152.00
A 3 element triband beam ............... $245.00
AT43 7 & 10 MHz add on kit for A3 $61.00
AT44 7 & 10 MHz add on kit for Ad . $81.00
4218XL 18 element 2 mtr, 28.8 boomer | $125.00
R4 10,12.15.20 meter vertical...._....... $204.50
A4S 4 glement triband beam _.............. $344 00
AV4 40-10 mtr. vertical . e 394.50
AVS BO<10 mtr. vertical ..o 111,00
ARX2B 2 mtr. 'Ringo Ranger’ ................. $39.25
ARX4508 450 MHz. "Ringo Ranger’ $39.25
Ald4-11 144 MHz. 11 ele. VH - 51
AT147-11 11 element 146-148 MHz. beam ... $50.50
A147-22 22 glement 'Power Packer’ £141.75
A144-10T 10 element 2 mir. 'Oscar’ ............ $54.00
A144-20T 20 element 2 mtr. 'Oscar’ ...... 377.50
215WB 15 element 2 mtr. ‘'Boomer’ e 481.00
2208 17 element FM 'Boomer” ............. $101.25
230WE 144-148MHz, 30 element.............. $216.00
32-19 19 glement 2 mtr. 'Boomer' . $101.25
4248 24 plement "Boomer® ..., £81.00
10-4CD 4 glement 10 mir. Skrwalker £§124.75
15-4C0 4 element 15 mir. "Skywalker’  _  §145.00
20-4CD 4 element 14 MHz 'Skywalker' £310.50
HUSTLER ANTENNAS

48TY 40-10 mitr. vertical ........... 579.00
58TV 80-10 mir. vertical ... ... . $105.00
GBTY 6 band trap vertical $124.00
ROTORS

Alliance HO73 [10.7 sq.ft. I K . -$104.00
Alliance utid . £47 00
TELEX AR40 TV, 3 sq ft.. CALL
TELEX EU#EII[E&Sq rt] e EALL
TELEX HAM IV [15 50, I.] .oooiinis, CALL
TELEX Tex [20 sq. fi.] . . CALL
CABLE

2-18 8 6-22] 4080 - perfoot ............cc....... $0.18
2:-16:& 6-20] 4080 - per foot ... ... ...... $0.35
1108 RGBU Mini 8 low loss foam per foot .. $017
1198 RGBU Columbia supertiex 1[18‘ £31.00
1180 RGBU Low loss 100% bonded foil shieid

B8% tin copper braided sheild -per foot

$0.35

RANGER

10 meter TRANSCEIVER, 25 watt, |
can be programmed (o Epllt
transceive, SSB, CW. AM, FM,
programmable scanning, fuliy
autematic, noise blanker, 2 3/8H,

wiosoe D $299.90
uniden

25 WATT 10 Meter Transceiver, all
mode operation, backlit multi func-
tion LCD meter, frequency lock, §
auto squeich, NB, RF gain, FA,
gxternal speaker jack,
VAW Dy 3/8H.

HR2510 . .-...3249.90
MAXON....S26.95

Model 495A - 49 MHz, FM 2-WAY RADID
hands free operation, voice activated
transmit up 1o ' mile. Batteries optional

model 498. . .. __534.95

same features as 49SA except uses “'AA"’
nicad batleries and comes with battery

charger
ASTATIC
D104 SILVER EAGLE. ... ...... 359.90

Chrome plated base station amateur microphone.
Factory wired to be easily converted to electronic or
relay operation. Adjustable gain for optimum

modulation Sag gﬂ

ETS D104 SE. .

EEW Sains 35 ahovs Wik aud. o ranenmER ‘Roger w

eEp .
UNIDEN

(L] e L D [0 S S $69.90
Dual conversion superhet, city/hwy, LED's, audible alarm, compacl.
L R B $114.90

2 power cords, travel case, dual conversion superhel, city/hwy,
audible & LED alerts, mini size.
$79.90

RD7

Dual conversion superhet, mini size, LED's, audible alert.

RDIXL $149.90
Superhet w/two power cords carry case, City/Hwy, mini size.
BEL

xKH1nn L] L] L] - L L] L] L3 L3 L] 1] LS L] ¥ L] L] L} L] L] L] # 543190
LED alert, tone alert, X & K band, dash/visor.
LI ] sgdigu

I8 .. .. s WEGTOR o

GAas diodes, sequential LED, City/Hwy, audio alert

lllllllllllllllllllll

T e e A A $134.90
EXPRESS REMOTE, X & K band, Superhet, 2-way filter, LED & audi-
bie alerts.

MAXON
BEZR o e i s ea e $46.90
Superhet, X & K band, audible & visual alert, city/highway setting.
i (o e AT S $59.90

Long range dual conversion, X & K band, LED's. audible alert
w/volume control, antifalsing, city/hwy, dash/visor.

31ty b i e L R A At S SRt A $54.90
Mini size. audible & visual alert. omni-polarity guard, dash/visor
L bl e B A T S P $79.90

Deluxe mini, same as above with sequential LED's

L e e e A S L

CORDLESS, X & K bands, anti falsing. sequential LED's. audibie
alert, city/hwy, dark/mute switch, with carry case

TENNA PHASE Il POWER SUPPLIES

B e i R e e $15.90
Output:13.8V DC - 3 amp constant 5 amp
surge, electronic overload protection w/in-
stant auto reset, fuse protected

7 A R Ty = $19.90
Fully regulated, 13.8 VDC - 4 amps con-
stant with surge protection, overioad pro-
lection w/instan!l auto resel.

T s oo i e R e e . $24.90
Fully regulated, 7 amp constant, 10 amp surge capacity.
o I o s $34.90

Fully regulated, 10 amp constant 13 amp surge, electronic overioad
protechon w/instant auto resel

PS20 . ... 964.90
Fully reguEaTEd 20 amp Surge ca;}&cny 13.8 VDC, 17 amp cons-
tant, with meter

P525 . .$79.90
Hegufai&d 4 5-15VDC-25 Fl.mp constant 27 amp surge instant auto
reset, dual meter for current & voltage.

P o e e e s e $99.90
Same as above except, 35 amp constant, 37 amp surge. adjustable
from 10 o 15 volts.

I3 913-888-8864

BC55XLT
$114. 30

10 Channel

band i}rﬁgram
mable, keyboard
lock, 2 digit LCD
display, review,
channel lockout,
pattery low in-

dicator, memory
BC80OXLT . $239.90 backup, built-in
40 Ch 12 band, 800 MHz, aircrait & delay, direct

channel access,
track tuning, ac-
cepts nicad bat:
lerigs.

weather, priority, frack tuning, scan
delay, auto search, direct channel
access, auto squelch, channel
leckout, AC/DC

BC145XL . . . 92.90 BC580XLTS189.90

16 Ch 10 band, programmable, .2 100.Ch 11 mobile, service search,
digit LED, priority, review, direct Ch  weather, priority, channel lockout,
access, track tuning, built-in delay, scan delay, auto search, il-
memary backup, Channel lockout, Eumipated, programmable, track
direct channel 3ccess, weather, tuning, direct channel access

AC/DC
BP55C Battery pack & charger for BCS5XL SZEIQI}
BC100XLT 100 ch 11 band hand neid, ... $199.90

aircratt, ch lockout, auto search, programmable, with battery pack,
AC charger, carry case & earphone
. $269.90

BC200XLT 200 ch 12 band, hand held.
WITH BOOMHz band, priority. ch lockout, auto search, track tuning,
direct ch access, with battery pack, AC adaptor, carry case.

BC175XL 16-ch. 11 band aircrafl 514990
weather, ch lockoul, aulo search & squelch, delay, track uning,
memroy backup, high/low scan speed, direct Ch access. AC/DC.

BC210XLT 40 ch, 11 band, aircrati & weather. $179.90
Ch lockout, priority, scan delay, auto search, programmable, track
tuning, direct Ch access, AC/Dc with mobile mounting bracket.

BCS60XLT 16 Ch 10 band mobile, el 599_90
LED display, review, priority, memory backup. direct Ch access,
weather search, built-in delay, frack funing, external speaker |ack

BC760XLT 100 ch 12 band mobile. $279.90

WITH 800 MHz, weather & aircraft. base/mobile, prionity, service scan
ch lockout, scan delay. auto search, programmabie, frack tuning
direct Ch access, memory lock, memory backup, éxt speaker jack.

BETTY BEARCAT Frequency Directory

BCFB-W......... Western  US. . ... . ... $9.90
BCFB-E. .

ZABL. s oo $99.90

45 Channel 7 band w/aircraf,
programmable, 45 preprogramm-
ed channels, search or scan,
alarm. clock, priority, permanent
memory backup. ch lockout, scan
delay. AC/DC with both cords

INF5 . ... $89.90

AC Powered TURBO SCAN™ |
pre-programmed by state to
receive any type of police
transmission plus fire: and
weather, scans at 50 channels
per second, digital display. in-

stant wealher.
INF1 $144.90
mobile,

Preprogrammed
receives all 50 states police,
plus instant weather, scans 40
channels per seécond. DG

SUPER
CONVERTER

Instalis' on any scanner and is
designed to receive irequencies
between 810 MHz & 912 MHz and
convert them down to 410 MHz
thru 512 MHz, easy to install

RI0Ie .. .. .. 589.90

10 Ch & band, programmable,
permanent memory backup, dual
level digital display, channel
lockout, step control, AC anly.
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Takes the fear oul of full power antenna tuners,

and the guesswork out of PEP measurement with
these two MUST SEE PRODUCTS!!

REM—003

Discover this durably built, feature packed MB-V-A Antenna Get correct easy to read measurements of PEP for SSB,
tuner. You’ll find operating conveniences that make AM, and Pulse along with full time completely automatic
antenna tuning a snap and value engineered to do the job SWR display with this unique Power Monitor System. Tuwo
over wWide operating ranges. Compare quality, features and models to choose from: The RFM-003 for 3KW indication
the NYE VIKING TWO YEAR WARRANTY. and the RFM-005 for 5KW.

CHECK THE FEATURES:

* Pi Nelwork. Lo Pass Pi Nelwork tuning 18-30 Wiz Heavy duly silver plsled conlinuously verisble , * (3) Modes — Pesk Aversge and Pesk and Hold with 8 unique non—drifl Saruple & Hold Anslog
inductor with 25:1 vernier disl. 7000 voll wriable capacitor and 10,000v switch selecled fixed capacilors | memory cireuil.
on outpul side. Tunes 40-2000 ohm loads. Cood harmonic suppression!

* (2) Ranges — Aulomstically switched power sceles Lo 5 KW,

* Aulomalic SWR. Hends Iree melering of SYR Mo resel or calibration needed. Sepurale power meler-

* Fully Aulomalic SWK — Pull ti Ler di lios directly without drift.
300 or 3000 w 1.8, sulomaticslly swilched. Easy Lo resd 25” recessed and bock-lighled Lout bond meters. ! L UNE IEAT CRumTATe0n Shn ey Mol

: % -2 T - - . . . . .
* Anlenna Swilch. PUSH-BUTTON anlenna swilching Lo (4) anlennas (2 cosx, gingle wire “nd lwin Built~in ALQ ~ Protecl your smplifier Lube investment with this fasl. acting lockout

L‘ﬁ’éﬂi‘:‘,ﬂ““m on firsl. coox oulpul. Ve designed this swilch to take the power. Rated sLIOKV | + piyote Gouplers — Six feel remoles the inlerchangeable calibrated couplers.

* 3 KW Balun. Trifilar wounnd triple core Lorroid gives bolanced outpul to Lwin feeders from 200 | * True RMS Conversion — HF. couplers use forward bissed full wave detection.
Lo 1000 ohms end unbalenced outpul down o 20 ohms. ,
_ * Rugged Construclion — Heavy pauge aluminum construction. Top quality glass epoxy
* Maximum Power Transfer. Melch your Lrenamitter outpul impedsice Lo almost any antenna | PCB. This meter is built Lo last.
gystem for maximum power lransfer. Amplifiers only run et Lheir designed § when properly malehed.
; * Accuracy — Guarsnteed Lo + 5% F.S.
* Model Oplions. MB-IV-Al includes oll MB-V-A fealures less ontenna swilch and balun. MB-IV- AG
A2 i3 identical to MB-IV-A] wilh Lhe addilion of & Lriple core bslun. *Warranly — TWO FULL YEARS -

* Added Fealures — Are swilchable reverse power all mode metering - Full status LED Display
- Adjustable ALD i swilchable SWR/REFL power — Heavy duly Nicad balleries charped by Lhe applied
RF for Lhe field and & charper i3 supplied for [ast charging and backlighting of Lhe taul band
melters for the ham shack,

OTHER NYE VIKING PRODUCTS

Phone Palches - Electronic and Memory Keyers - Squeeze Keys — Straight Keys - Code Practice Sets
— SWR Wattmeter for the blind - Low Pass Fillers — All Band Antenna and more

ASK FOR A FREE FULL LINE CATALOG.

* 1.8 MHz. will nol tune on some sntennas.

-----

10 ORDER, CALL YOUR FAVORITE DEALER
Wm. M. Nye Co. Inc.

Amateur Electronic Supply Barry Electronics

Ham Radio Outlet C-Comm 1614 130th Ave N.E.
Henry Radio Ross Distributing ~

Madison Electronics Quement Electronics B(‘,_ levue, WA. 98009
EGE LaCue Communications TEL: (206) 454-4524
R & L Electronics Ham Station FAX: ( 205) 453-5704
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** % Uniden CB Radios * %%

styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two

=
@ The Uniden line of Citizens Band Radio transceivers s
year limited warranty. From the feature packed PRO
B810E 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 in this ad for big savings. Hurry...offer
ends December 31, 1988.

* k kMONEY 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 guan-
tity discounts are excluded lrom this
offer. Offer valid only on prepaid orders
maileddirectly to Communications Elec-
tronics Inc, PO. Box 1045-Dept. UNIT1,
Ann Arbor, Michigan48106-1045 US A
Coupon expires December 31, 1988.
Coupon may not be used inconjunction
with any other offer from CEL Coupon
may be photocopied Add $58.00 for ship-
ping in the continental U.S A

Regency TS2-T ......... $259.95
Regency INF1-T ........ $119.95
Regency INF5-T.......... $78.95
Regency R1080-T....... $114.95
Regency UC102-T ...... $109.95
Regency RH606B-T..... $419.95
Regency RH258B-T..... $204.95
Bearcat 200XLT-T ...... $249.95
Bearcat 100XLT-T ...... $184.95
Bearcat BOOXLT-T ...... $249.95
Uniden TALKER-T ...... $179.95

*h kX VALUABLE COUPON * % % &
NEW! Bearcat? 760XLT-T

List price $499.95/CE price $244.95/SPECIAL
12-Band, 100 Channel ® Crystaliess ® AC/DC
Frequencyrange:29-54,118-174,406-512. B06-956 MHz
Excludes B23.9875-849.0125 and 868.9875-894.0125 MHz
The Bearcat T60XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcal 760XLT 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-
S5/M168"Wx 1%" Hx 7%" D. Model BC S90XLT-T is
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 $2689.95/SPECIAL
12-Band, 75 Channel ® Crystaliess » AC/DC
Frequencyrange: 29-54,118-175, 406-512, 806-950 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 $199.95.

Regency® RH256B-T

List price $799.95/CE price $299.95/SPECIAL
18 Channel ® 25 Walt Transcelver ®

The Regency RH256B is a sixteen-channel VHF land
mobile transceiver designed 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 because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RHB06B-T is available
for $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU158B-T is also available
and covers 450-482 MHz. but the cost is $454.95.

NOdNOD
NOdNOD

NOdNOD
NOdNOD

Band radio on the market today.

PROS10E-T Uniden 40 Ch. Portable/Mobile CB... $83.95
PROJJIOE-T Uniden 40 Ch. Remote mount CB... $104.95
PROS0OOD-T Uniden 40 Channel CB Mobile ...... $38.95
NINJA-T PRO310E with rechargeable battery pack $99.95
B10-T 1.2V AA Ni-cad battery for Ninja (sel of 10), , . $20.95
KARATE-T Uniden 40 channel rescue radio .. ... .. $53.95
PROS10XL-T Uniden 40 channel CB Mobile. $38.95
PROS20XL-T Uniden 40 channel CB Mobile. . $56.95
PROS40E-T Uniden 40 channel CB Mobile.. ... . .$97.95
PROB40E-T Uniden 40 channel SSBCB Mobile . . $137.95
PROT10E-T Uniden 40 channel CB Base ........ $119.95
PROB10E-T Uniden 40 channel SSB CB Base ... $174.95

* % % Uniden Radar Detectors %
Buy the finest Uniden radar detectors from CE| today.

TALKER-T Uniden talking radar detector .$184.85
RDT-T Uniden visor mount radar detector ... .. $99.95
RD®-T Uniden “Passport™ size radar delector ... _$114.95

RDOXL-T Uniden "micro” size radar detector. .. . $144.95
RD25-T Uniden visor mount radar detector........ $54.95
RDS00-T Uniden visor mount radar detector...... $74.95

Bearcat® 200XLT-T

List price $509.95/CE price $254.95/SPECIAL
12-Band, 200 Channel ® 800 MMHz. Handheild
Search ¢ Limit ® Hoid » ® Lockout
Frequency range: 29-54, 118-174, 406-512, B0O6-9568 MHz.
Excludes 823.0875-849.0125 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 channels, order the
BC 100XLT-T for only $189.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-T

List price $549.95/CE price $259.95/SPECIAL
12-Band, 40 Channel ® No-crysial scanner
Prilority control ® Search/8Scan ¢ AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz
The Uniden BOOXLT receives 40 channels in two banks,
Scans 15 channels persecond. Size 9% " x4%" " x12%."
if you do not need the 800 MHz. band, a similar model
called the BC 210XLT-T is available for $178.95.

Bearcat® 145XL-T

List price $189.95/CE price $94.95/SPECIAL
10-Band, 16 Channel ® No-crystal scanner
Priority control ® Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHz

The Bearcat 145XL is a 16 channel, programmabie
scanner covenng 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
maobile 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.

™

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-T is ideal for truck-
ers and is only $128.95. For base station use, the
INF5-T is $84.95. Order your scanner today.

NEW! President® HR2510-T

List price $499.95/CE price $239.95/SPECIAL
10 Meter Mobile Transceiver ® Digital VFO
Full Band ® Ai-FMode Operation
Backlit liquild crystal display ® Auto Squeich

RIT ®» Preprogrammed 10 KHz. Channels
Frequency Coverage: 28.0000 MHz to 28.6999 MMz

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 iIncremental
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 CEI today.

BC760XLT
800 MHz.
moblle scanmer

SPECIAL!

* % % Facsimile Machines & Phones  « x

it 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 ....%1,099.95
XE750-T Uniden Cordless Phone with speaker. ... $99.95

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

OTHER RADIOS AND ACCESSORIES

BCSSXLT-T Bearca! 10 channel scanner ....... £$11495
BCTOXLTY-T Bearcat 20 channel scannear ..$15995
BC175XLT-T Bearcat 16 channel scanner __ $156.95
R1080-T Regency 45 channel scanner. . .$119.95

UC102-T Regency VHF 2 ch 1 Wall transceiver. .. $114.95
BPSS5-T Regency 16 amp reg. power supply...... $179.95
MAS548-T Drop-in charger for HX1200 & HX1500 ....$59.95

MAS18-T Wall charger for HX1500 scanner.......$14.95
MAS553-T Carrying case for HX1500 scanner......$14.95
MAS17-T Ni-Cad battery pack for HX1000/1200 ... $3995
BP205-T Ni-Cad batt. pack for BC200/BC100XLT .. $4095
B8-T 1.2 V AA N-Cad batteries (set of eight).......$17.95
FBE-T Frequency Directory for Eastern USA ... $1495
FBW-T Frequency Directory for Western U.S A ... .$14.95

ASD-T Air Scan Directory............. W g e R s $14.95

SRF-T Survival Radio Frequency Directory ........$14.95
TSG-T "Top Secref” Registry of U.S Govi. Freq....$14 985
TTC-T Tune in on telephone calls. .. ... ane-as B 14.95
CBH-T Big CB Handbook/AM/FM/Freeband. $£1495
TIC-T Techniques for Intercepting Comm $14.95
RRF-T Railroad frequency directory .............. $14.95
EEC-T Embassay & Espionage Communications....$14.95
CIE-T Covert Intelligenct, Elect. Eavesdropping ...$14.95

MFF-T Midwest Federal Frequency directory . ... .. $14.95

ABO-T Magne! mount mobile scanner antenna. ... . $35.95
ATO-T Base station scanner antenna . . . $3585
AS00-T 10 & 11 Meter - 500 Watt antenna........$38.95
A1300-T 25 MHz-1.3 GHz Discone antenna..... $100.95
USAMM-T Mag mount VHF ant. w/ 12’ cable ... .. $39.85

USAK-T %" hole mount VHF ant. w/ 17 cable ..... $35.95
USAK450-T %" holemount UHFant. w/ 17 cable. . . .. $35.95
Add $4.00 shipping for all accessones ordered at the same time.
Agd $9.00 shipping per radio and $4.00 per antenna

BUY WITH CONFIDENCE

To get the fastest delivery from CEl of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add 4%
sales tax or supply your tax |.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Qut
ot 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
Maost 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 call and place acredit card order.
9% surcharge for billing to American Express.
Order toll-free in the U.S. Dial BOO-USA-SCAN.
In Canada, dial 800-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.S.
orin Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CEl logos are trade-

marks of Communications Electronics Inc.
Sale dates 10/15/88 — 12/31/88 AD #1101B8-T

Copyrighte 1988 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

Al COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.0O. Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
For orders call 313-9873-8888 or FAX 313-971-8000
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Charging Withoul Overcharging

Number 11 on your Feedback card

This circuit conserves AC and charges—not chars—station batteries!

I t's always a good idea to have an
emergency power source for the
ham station. Hams are often need-
ed the most during power outages.
Auto batteries are good to keep the
12 volt station running, but deep-
cycle marine batteries from GNB,
Sears, and others are ideal. Auto
batteries are designed to provide a
whopping current (100-200 am-
peres) for very short periods, such
as needed to start a car, and to float
the load—Ilights ignition, radio.
and so forth—against the alterna-
tor the rest of the time.

The deep-cycle batteries, on the
other hand, are designed to be ful-
ly charged, and then to provide a
steady, medium range current
(10-20 amperes) until discharged. Thus the
deep-cycle is more appropriate to this appli-
cation, but if the automobile batteries are free
“‘pull-outs,’’ or nearly so. . .

More Than Just Trickle Charging

A popular method has been to trickle-
charge auto batteries while running gear off a
power supply. When the power goes out, the
battery takes over automatically, The prob-
lem with this is that unless the charging
voltage is set exactly, and the condition of the
battery monitored occasionally with a hy-
drometer, the battery will be either under-
charged (leaving less reserve in an outage) or
overcharged (driving off water and eventual-
ly killing the battery).

The circuit shown in the schematic uses
two batteries alone to supply the station,
When their voltages drop to a preset point, a
control circuit activates the charger. One of
the batteries begins to charge while the other
continues to supply the station. After the first
battery is charged, it powers the station while
the second battery charges. After the second
battery is charged, the charger shuts off and
the station runs from both batteries. The
charger draws AC only when needed. The
charger doesn’t need to be well-filtered be-
cause it doesn’t run the station directly.

Since the equipment is not endangered, this
method also allows the batteries to charge at
15.5 volts. Once the charger is removed, the
batteries will be at about 13.5 volts. Charged
at only 13.5 volts, the battery voltage would
be only about 12 volts after removing the
charger. In the following text, you will note
that the set points of 12.25 volts for starting

34 73 Amateur Radio » December, 1988

by Dennis Knittel WBSVQOR

charge, and 13.50 for stopping, are values for
new batteries. If your batteries are older, you
could use lower numbers like 12 and 13 volts.
This just means slightly different settings on
R6 and RS, respectively. Be aware of voltage
drops due to the voltmeter when adjusting the
potentiometers.

Outage Warning

During an outage, the station continues 1o
operate from the batteries. When the con-
troller begins to charge the batteries, howev-
er, it discovers the outage and sends a pulsat-
ing audio warning to indicate trouble. This
audio can be piped to useful locations, such as
to a speaker in the ham shack, or through a
transmitter audio input at a repeater site. The
controller can also switch the equipment to
low-power operation during the outage. It
won’t allow the batteries to over- or under-
charge. The batteries power the controller,
which, due to its mostly CMOS circuitry,
draws under 2.5 mA.

Voltage Reference

The controller circuit requires a voltage
reference. Voltage reference criteria are: sta-
bility, low current draw, and over-voltage
detection. Over-voltage protection is set a
little above the normal peak charge. If, for
example, the batteries are charging at 15.5
volts, a good over-voltage point is 16 volts.

It’s easy to derive a stable 16 volt reference
from batteries that fluctuate between 12.25
and 13.5 volts. A 723 voltage regulator chip
(U2), powered from the batteries, is set for an
8 volt output. A voltage divider (R40, R2,
and R41) divides charger voltage in half and

compares it to the 8 volt reference
from the 723. If the divided
charger voltage goes above the
reference voltage, the controller
removes the charger from the AC
line and begins the audio warning.
It remains this way until manually
reset. This over-voltage protec-
tion keeps the batteries from over-
charging, and protects the equip-
ment from what might well be a
fatal over-voltage.

An LM339 voltage comparator
chip (U3) monitors four voltage
points. The four points are: 16
volts (over-voltage), 11 volts (un-
der-voltage), and the two inner
limits of 12.25 and 13.5 volts,
which control battery charging.
All reference voltages for the 339 come from
the 723 voltage regulator, and are separately
adjustable. The capacitors and the series re-
sistors, which are after the battery and
charger voltage dividers, smooth out any
spikes caused by load changes so that the
comparators are not accidentally tripped.

Circuit Operation

Normal operation begins with comparator
U3c. When it detects that the batteries have
run below 12.25 volts, it sets flip-flop #5
(FF5). This starts the 600 Hz oscillator, and
the 4020 and 4017 divider chips. FF5 also
causes Darlington pair #1 (DP1) to ground
relay #1 (K1), that connects the charger to the
AC line. The time when FFS5 starts the di-
vider chips 1s the time reference for other
events described later. The 4020 is a unique
CMOS chip in that it is capable of division by
as much as 16,384. Its last three outputs di-
vide the 600 Hz down to one cycle every
6.83, 13.65, and 27.3 seconds.

This explanation uses the | cycle/6.83 sec-
ond output. It gives 54.6 seconds of charge to
the battery during each cycle. The 13.65 sec-
ond output gives 109.2 seconds of charge,
and the 27.3 output gives 218.5 seconds per
cycle to the battery. If the batteries require
longer charging cycles, the 13.65 or 27.3
second outputs can be used, giving the longer
times. Select the desired output with a jumper
on the printed circuit board. The circuit recy-
cles on each battery until it is fully charged,
eliminating the need to worry about under-
charging. Using too short a charge cycle,
however, causes the circuit to test the battery
voltage before it stabilizes. This fools the
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circuit into prematurely thinking that the
batteries are charged, causing unnecessary
cycling and relay wear.

We now have a 6.83 second cycle from the
4020 (U7) clocking the 4017 (U6). Each out-
put of the 4017 starts with output #0 and will
sequentially go higher for 6.83 seconds while
all others remain low. At @ seconds (when
FF5 sets) output #0 goes high. At 6.83 sec-
onds output #0 returns low and output #1 goes
high. At 13.65 seconds, output #l returns
low and output #2 goes high. This continues
through output #9 and then begins over again
at output #0.

When output #0 goes low at 6.83 seconds,
it causes a one millisecond negative output
pulse from the capacitor-resistor network
(C15 and R32). This pulse sets FF2 and FF3,
causing DP2 and DP3 to ground K2 and K3.
This means that 6.83 seconds after FFS sets
and the charger comes on and stabilizes, the
first battery begins charging. The second bat-
tery continues to supply your radio equip-
ment. At 61.44 seconds, the 4017 output #8
resets FF2, releasing K2, and stops the charg-
Ing. At 68.27 seconds, the 4017 output #9
causes a voltage check on battery #1. If the
voltage is under 13.5 volts then at 75.09 sec-
onds the 4017 output #0 sets FF2 again and
reconnects battery #1 to the charger for an-
other round. If voltage 1s over 13.5 volts then
FF3 is immediately reset, causing battery #1
to return to supply the load. At 75.09 sec-
onds, FF2 and FF4 cause battery #2 to begin
the same charging cycle that battery #1 had
used. At 129.71 seconds, FF2 resets and re-
leases K2, stopping the charging of battery
#2. Its voltage is allowed to stabilize and at
136.53 seconds the voltage is checked. If
under 13.5 volts, the charge cycle for battery
#2 begins again at 143.37 seconds. If over
13.5 volts, the entire circuit resets immedi-
ately. The charger is disconnected from the
AC line, and everything waits to be called
into action again. If battery #1 has fallen
below 12.25 volts by the time battery #2 is
checked and found to be over 13.5 volts, the
charger will not shut off. Instead, the se-
quence restarts by charging battery #1 and
then battery #2. This means that if there is a
heavy load, the batteries will continue to
charge alternately.

Over-Voltage Protect

If over-voltage should ever occur, FF1 will
set, causing DP1 and K1 to disconnect the
charger from the AC line. FF1 also causes the
conserve output to go to the high state. This
output can advise the equipment to go to a
power saving mode. FF1 also sets FF5 via the
diode, starting the oscillator, and allowing
the audio output to send out a pulsed tone to
indicate trouble.

The over-voltage circuit is reset by
applying a “‘low”” to the reset input of FF1.
This stops the beeping and restarts the
charging. The reset can be remote controlled
unless the remote reset continuously trips
out, which means a trip to the remote site
to correct problems. The conserve and audio
outputs will also operate if voltage doesn't
reach point A, (due to AC power line failure,
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charger melting, etc.), when a charging
cycle begins. In this case, an attempted reset
is ineffective. Everything will return to
normal when voltage does reach point A
(the power comes back on or the charger
is replaced), this time with properly sized
fuses. The one megohm resistor (R48)
between point A and the AND gate input
15 to insure that the gate 1s not destroyed by
its input, (which is being forced higher
than the B+ supply to the chip). The one
megohm resistor (R49) and the one micro-
farad capacitor (R49, C6), on the output of
that gate, causes a delay to prevent falsing
of the audio.

[f the controller is beeping and is not at-
tended to, the battery voltage eventually
drops to 11 volts. If this happens, the output
of the comparator U3d goes to a low state.
This causes DP5 to ground K5, which in
turn shorts B+ to ground and blows
the B+ fuse. This feature is provided to pro-
tect equipment that may be damaged by over-
ly low voltage. The beeping that begins, as
the batteries drop below 12.25 volts, should
give enough time to correct the problems
before the 11 volt “‘self-destruct’” point is
reached. There are other uses for U3d and
K5, such as starting a back-up emergency
generator or changing the beep rate (to indi-
cate the batteries are really on their last leg).

A second 723 Ul is provided on the board
for regulating your charger. It can control
a string of 3055s. The 723 does not have
to be used, but if it’s not, 1t still must tie
point A to the charger output. The circuit 1s
able to continue detecting the power line or
charger failure. Capacitors placed off the
printed circuit board pins are used for sens-
ing and regulator output to keep the 723
stable.

A third battery can be added after the relays
but before the B+ fuse. Once a heavy load is
applied, a third battery will help prevent ex-
cess voltage drop caused by wire and relay
contact resistances. It may also save your
equipment’s volatile memory from loss due
to dirty relay contacts. The third battery will
remain charged by the first two.

The contacts of K2 should be able to handle
the current power supply charging the batter-
ies. The K3 and K4 contacts should each be
able to handle the largest current that the
equipment will demand of the batteries.
Don’t forget the reverse surge protection
diodes across all relay coils.

I recommend using larger (500 Ah+) bat-
teries. They hold a charge longer and require
fewer charging cycles.

I hope you will find this project useful for
setting up a more secure and economical
battery backup system. &}

. e Par’ts List
~ Quantity  Parts number Description
2 i Fe - 2N3055 power transistor
s s - 2N3904 NPN transistor
= . D1-D3 1N4001 diode
2 ~ D4-D5 20 amp 50V on heatsinks
2 . u-u2 723 voltage regulator
by U3 339 voltage comparator
2 * U4—U5 4011
2 us 4017
1 ur 4020
b us 4044
- uio 4071
3 C1-C3 22uF electrolytic
3 C4-C6 1uF
3 C7-C9 k)
6 C10-C15 01uF
R 4 R1-R7 20k
5 ~ Ri4-R18 4700 Va resistor
1y RB- Ft13 H‘IE-HEH 10k{) resistor
1 R4 : 39k resistor
9 R25-R33 47kE) resistor
A - R34 56k(] resistor
o - R35 68k{) resistor
4 - R36 91kQ resistor
1 R37. 110kQ resistor
o - R38 200kQ) resistor
- i R39 : 220k() resistor
e R40-R43 240k() resistor
1 ~ R44 270k(] resistar
1 T 300kQ) resistor
2 ~_ R46-R47 330k} resistor
3 ~ Ra8-R50 1m2 resistor
s e K2 KD Relay 12 volt coil 20-25 amp SPST contacts
g K3, K4 Relay 12 volt coil 20-25 amp SPDT contacts
-5 i 200 volt amp snubber diodes for relay coils
4 e Power transformer
Lig e By Fuse 5 amp
i - P2:FD Fuse 20 amp 3 AG*
~ Asurplus 3-phase magnﬁtlc circuit breaker can be substituted for fuses F3-F5 to disconnect all power in
case of uwercurrenr iﬂ any leg. ﬂemwe El+ (cnmmg through F5) also disables AC input through the
- contacts of K1.
*Do not ﬁﬂhﬁtl’tuta slmﬁr-htuw fc:-r F5




THEY'LL THINK
THEY'RE JUST
HAVING FUN
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YOU'LL KNOW
THEY'RE
LEARNING

Carole Perry’s (Dayton 1987 Ham of The Year)
“Introduction To Amateur Radio”
package allows children of all abilities
fo achieve success.

Ready-to-teach package contains: Teacher's
Manual with 26 lesson plans, Code Practice
Oscillator for Morse Code pracfice,
Spacecode audiocassette which follows
lesson plans.

(| Any motivated teacher can teach the program.

1 Ham Radio program is used as a mofivational
tool to teach skills in ofher subject areas.

| 24 hour Hotline is available for help
and guesfions.
1 High motivational activities, homeworks, fund
armisem, quizzes, & reproducibles included.

P.O. Box 131646

= M@d|@ —————— Staten Island
BACNTOrS Ny 10313-0006

IRG (718) 983-1416
N N D

LIMITED TIME ONLY—FREE VIDEO

CASSETTE SHOWING
I CLASSROOM USE I
_| Payment enclosed (shipping
l . and handling FREE) l
CHECK ONE [ Byl me: school address only

(shipping and handling will be added;

I Please send me one package of "Introduction To
Amateur Radio” at only $99.95

I Please send me additional Codekey I

1000's at only $19.95 each $
Please sendme ____ additional Spacecode
I agudiocassettes at only $6.95 each $

Toke discount of 10% with orders of 5 or more of the same item

TOTAL PRICE

Please include fax exempt number where applicable
Name

I TitlesPosttion

school/Qrganization

I Street Address
City State
Daytime Phone

.
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CIRCLE 241 ON READER SERVICE CARD

The HF5B “Butterfly”™
A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Di-Pole on 17 Meters

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform
all multiband designs
of comparable size!

Model HF6V

*B0. 40. 30, 20 15 and 10 melers
autematic bandswilching

vAdd-on kil for 17 and 12 meters
avatlable now

*26 N tall

Model HF2V

but not performance, sDesigned for the low-band DXer

* No lossy traps; full
element radiates on
all bands.

e Turns with TV
rotor

+» 19 1bs.

= Automatic bandswitching on 80 ang
40 meters

* Add-on umits for 160 and 30 or 20
melers
*32 feet tall - may be top loaded for
addiional bandwidth

For more information see your
dealer or writz for a free brochure

/ey BUTTERNUT ELECTRONICS CO.
405 East Market, Lockhart, TX 78644

New Mod Kit
for Bird Model
43 Wattmeter

MEASURES PEAK POWER il
OF SSB AND OTHER AM SIGNALS gl

Bird Model 4300-400 modification

kit quickly adapts any Bird Model 43

Wattmeter to measure audio peak power
_of single sideband

E

~ e and other AM modulated signals.

: U/ = The 4300-400 kit pc board mounts inside the Model
; - 43 housing, on the meter studs. Estimated conversion
time is only 15 minutes from start to finish.

* Once modified, you can measure peak power to an
¥ 8% F.S. accuracy, without affecting cw operation or
_accuracy.

S

~ And, the Model 4300-400 is surprisingly inexpensive.
1= 30303 Aurora Rd., Cleveland (Solon), Ohio 44139 — 2794
216-248-1200 TLX: 706898 Bird Elec UD FAX: 216-248-5426
' WESTERN REGION OFFICE:
621 Ojai Ave., Suite F, P.O. Box 28, Ojai, CA 93023 B05-646-7255
i Electronic Corporation

=== Contact your Bird distributor or factory for details.
Bird Electronic Corp.
CIRCLE 176 ON READER SERVICE CARD
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TE

SYSTEMS

For the past five years, Amateurs worldwide
have sought quality amplifier products from TE
Systems. Renowned for the incorporation of
high quality, low-noise GaAs FET preamplifiers
in RF power amplifiers, TE Systems offers our
fine line of products through select national
distributors.

All amplifiers are linear (all-mode), automatic
T/R switching with adjustable delay and usable
| with drive levels as low as Y2 Watt. We incor-
porate thermal shutdown protection and have
remote control capability. All units are de-
signed to ICAS ratings and meet FCC part 97
regulations. Approx. size is 2.8 x 5.8 x 10.5"
and weight is 5 Ibs.

Consult your local dealer or send directly for
turther product information.

TE
SYSTEMS

TE SYSTEMS

P.0O. Box 25845
Los Angeles, CA 90025
(213) 478-0591

RF POWER AMPLIFIERS
® Lowest NF GaAs FET Preamp

® Finest Quality Military Construction

® Off-The-Shelf Dealer Delivery

(1]
 y — B
i I >

SPECIFICATIONS

0508G

0510G

14086

1410G

1412G

2210G

2212G

44106

441206

—_— Power —— —— Preamp —

Input

144-148
144-148

144-148

220-225
420-450

420-450

)
——
i

.

DC Power

Output NF-dB GaindB +Vdc A

Models also available without GaAs FET preamp (delete G sulfix on model #). All units cover
full amateur band — specily 10 MHz bandwidth for 420-450 MHz amplifier.

Amplifier capabilities: 100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V), Commercial,
etc. also available - consuit factory.
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VHF UHF

(140-175) (420-520)

e No Hole ® 3 db gan

® Easy lo Mount ® No Hole

® Rugged ® Fasy to Mount

® Supernior * Rugged
Performance ® Superior

® Radhator Snaps Performance
On and Off ® Radiator Snaps

® Competitively Priced On and Off

e Competitivelv Priced

Cellular/Trunking
(800-895 MHz)
& 3db Gamn
e No Hole
® Easy lo Mount

® Rugged - Goes through Car
Wash Without Removal

® Superior Performance
® Broad Bandwidth

® Small Size

o Competitively Priced
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EIRSLS
COMMUNICATIONS ANTENNAS

. o

J12-671-6690

since 1948 !!

= J900-B River Road
Schiller Park, IL 60176

brings imagination and innovation to
antennas . . .. .. and has been

CIRCLE 232 ON READER SERVICE CARD

CIRCLE 163 ON READER SERVICE CARD
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LET THE SUN DO
THE WORK

from the

e Sun with

* Charge batteries on
stored machinery

* Light your tent
* Run fans

¢ Run remote trans-
mitters

* Light signs

* Pump water for your
animals

* Power for your motor
home

* Run your radio without
batteries

* Light your home
* Yard lights

* Charge flashlight bat-
teries

* Light your cabin
* Run electric fences

Charge your boat
battery

* Run appliances in your
home

= Charge hand held
radio batteries

Fish shanty lights

Charge your Cam-
corder battery pack

ALSO: OUTSTANDING PRICES ON IBM XT
COMPATIBLE SYSTEMS!

SHIPPING INFORMATION: PLEASE INCLUDE 10% OF ORDER FORSHIP.
PING AND HANDLING CHARGES (MINIMUM $2 50, MAXIMUM $10). CA-

NADIAN ORDERS, ADD $7 .50 IN US FUNDS. MICHIGAN RESIDENTS ADD
4% SALES TAX. FOR FREE FLYER, SEND 22¢ STAMP OR SASE.

HAL-TRONIX, INC. (313)281-7773

12671 Dix-Toledo Hwy | n

P.O. Box 1101
Ssouthgate, M| 48195

12:00 - 6:00 EST Mon-Sat

“HAL" HAROLD C. NOWLAND
WEZXH
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$2495 00

Introducing COM-3 ..
techmicians for service technicians. It works harder for less
ing you advanced testing capabilities at a very affordable price
FEATURES # Direct entry keyboard with programmable memory
» Audio & transmitter frequency counter = LED bar graph fre-
quency /error deviation display e 0.1-10,000 v r.lutnut ievels o
High receive sensitivity, less than Suv = 100 KHz to 9999995 MHz
Continuous frequency coverage * Transmit protection, up to 100
watts  CTS tone encoder, 1 KHz and external modulation

CT-70 7 DIGIT 525 MHz

$139.95
CT-50 8 DIGIT 600 MHz
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WORKS HARDER FOR LESS.
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$169.

RAMSEY ELECTRONICS

Quality Test Gear & Electronic Kits for Professionals and Hobbyists
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2 MTR & 220 BOOSTER AMP

Here's a greal booster for any £ meter or ZA

RAMIEY MHz hand-held unit. These power boosters
deliver over 30 watts of cutput allowing you
I lo hit the repeaters full quieting while the low
noise preamp remarkably iImproves recep-
- - ﬁ tions. Ramsey Elecironics has sold thou-
* 4 sands of 2 mir amp kits but now, we offer
o completely wired and tested 2 mir as well 220
MHz units. Both have all the leatures of the
T ¢ E
« 30 WATTS OUTPUT high priced booslers at a fraction of the cost
= LOW NOISE PREAMP PA-10 2 MTR POWER BOOSTER (10 X power gain)
« LOW COST Fully wired & tested . ... .. ... 9895
« RUGGED CAST ALUMINUM  PA-20 220 MHz POWER BOOSTER (8 X power gan)
CASE Fully wired & tested. . e "
« ONE YEAR WARRANTY

CIRCLE 34 ON READER SERVICE CARD




HIGH PERFORMANCGE
PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in AMATEUH and COMMERCIAL systems.

e 40 to 1000 Mhz - tuned to your frequency
e 5 large helical resonators
» Low noise - High overload resistance

e § dB gain - ultimate rejection> 80 dB

10 to 15 volts DC operation P i Copyright @ 1988 by N4CST
* Size - 1.6 x 2,6 x 4.75" exc. conneclors 4 Program Features:
* FANTASTIC REJECTION! 1+ Runs on IBM Personal Computers and compatibles with minimum
: Price - CALL bipolar w/RCA jacks 256K RAM and CGA EGA or VGA graphics capabllity.
+600 Khz@144 Mhz: - 28dB Connector options: BCN $5, UHF $6 il + Contains entire question pool for each license class. The Extra
+1.6 Mhz@220 Mhz: —40dB N $10 | : class version contains the question pool that will become

+ 450 Mhz' -5 1 F effective in November 1, 1988,
3 MmGed : i SUFEINOTLY, SVAS. Hot. OFUOR $ed 4 « Work with the entire pool or selected areas, ie. "Hules and

Regulations®, “Practical Circuits® etc.
« Includes full screen graphics on appropriale questions.
« Logs mulliple sludy sessions and allows resuming at a later
lime
« Returns 1o review missed questions il desired.
- Creales ramdonly generaled sample tests and analyzes resulis
showing areas for additional stugy. 2
usucesshily Fying the Techniciam test wice, | passed with a perfect score by using
your tutor

«Thanks for thinking of us hams. Your program has sliiminated e worry of the Theory part of the
test for me™ KAIRHW

* For transceivers and repeaters - AMATEUR and COMMERCIAL “"As & computer professional, | can recogrize a quality piece of software. As & student | can
 Automatic operation - adjusiable speed and amplilude appreciate a study tool that heips me gain the confidence | need 1o pass the amateur exams. By the
e Small size - easy installation - 7 1o 15 volts DC way, | passed with 100% of the gquestions arswered correctly.” Dan Derence Jr.

* 8 seleclable, reprogrammable messages - each up 1o 2 min. long Public Domain disk sisc svallsble coniasine excellent morse code fulor me well & contes!
« Wired, tested, and programmed with your message(s) logger, propagation predictors, beam plolter and others. Cost Is $1 1o cover materiais

Model ID-1 - $54.95 Model ID-2 w/2 to 10 minute timer - $79.95 and handiing, $2 It shipped with GSO TUTOR.
We offer a completle line af transmitter and receiver strips

and synthesizers for amateur and commercial use. Call or write 1o order:
Request our free catalog. Mastercard and VISA welcome QS0 Software a

GLB ELECTRONICS INC. et Square, PA

Kennett Square, PA 19348 o & MC accepind
215-347-2109
151 Commerce Pkwy., Buffalo, NY 14224
7166756740 Sto 4 CIRCLE 145 ON READER SERVICE CARD
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AMATEUR TELEVISION

SMILE! YOU'REON TV

Only
$299

Designed and
built in the USA

Value + Quality
from over 25years

in ATV...W6ORG
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-

FINALLY!
High-Powered
Sound from
your HT.

- 10 DB of Audio Gain
» 3.5 inch Oval Speaker §

« Automatic Shut-OFF
» Internal NiCad

Charger

« External Power

posite video and audio into the front VHS 10 pin or 5-15 VDC

rear phono jacks. Add 70cm antenna, 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. M@Wﬂ ELECTRONICS INC.

3} : , 5417 Jet View Circle, Tampa, Florida 33634
(818) 447-4565 m-1 8am-5:30pm pst. Visa, MC, COD Phone: (813) 885-6091 Telex: 289-237 (NAVL UR) Fax: (813) 885-3789
P.C. ELECTRONICS

2522 Paxson Ln Arcadia CA 91006

Model HTS-1

Tom (WBORG)

CIRCLE 349 ON READER SERVICE CARD
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ASTRON sauw

Irvine, CA S2/18
CORPORATION (714)458-7277

» HEAVY DUTY = HIGH QUALITY » RUGGED » RELIABLE »
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
* SOLID STATE ELECTRONICALLY REGULATED * INPUT VOLTAGE: 105-125 VAC
» FOLD-BACK CURRENT LIMITING Protects Power Supply  OUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
» CROWBAR OVER VOLTAGE PROTECTION on all Models e RIPPLE Less than Smv peak to peak (full load &
excepl RS-3A, RS-4A, RS-5A. low line)
* MAINTAIN REGULATION & LOW RIPPLE at low line input « Also available with 220 VAC input voltage
Voltage
 HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
 THREE CONDUCTOR POWER CORD
INSIDE VIEW — RS-12A » ONE YEAR WARRANTY = MADE IN U.S.A.
P
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 Wt (Ibs.)
RM-12A 9 12 Dl X 19 x Bl 16
RM-35A 25 35 Bla X 18 x 121 38
RM-50A 37 50 5% x 19 x 12'% 50
e Separate Volt and Amp Meters
RM-12M g 12 5% x 19 X 8% 16
AM-35M 29 30 Bl X 19 X 12% 38
MODEL RM-35M RM-50M 37 50 5% X 19 X 121 50
Continuous ICS™ Size (IN] Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWxD Wt. (Ibs.)
RS-3A 2.5 3 J X 4% X 5% 4
RS-4A 3 4 I% X 6% X9 ]
RS-5A 4 9 I X 6% X Tl Y
RS-7A 5 7 3 X 6% x9 9
RS-78B 5] T 4 x 7% »x 10% 10
RS-10A Trnd 10 4 X 74 x 10% 1
RS-12A 9 12 4% x B x9 13
RS-128 9 12 4 X 7% x 10% 13
RS-20A 16 20 2 X9 x 10% 18
RS-35A 25 35 o 27
RS-50A 37 20 B 13% > 11 46
Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) [Amps) HxWxD Wt. (Ibs.)
* Switchable volt and Amp meter
RS-12M 9 12 4% x 8 %X 9 13
e Separate volt and Amp meters
Ra-20M 16 20 9% 9 x10% 18
: RS-35M 25 35 5x 11 x 11 27
' RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M “
VS-M AND VRM-M SERIES = Separate VoIt and Amp Meters = Output Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
to Full Load
. Continuous ICS* Size [IN) Shipping
,c L e, MODEL Duty [Amps) (Amps) HxWxD Wt. [Ibs.)
: @13.8VDC @10VDC @5VDC @13.8V
. VS-12M 9 5 2 12 4 xB8x9 13
L i VS-20M 16 9 4 20 5 X 9 x 10% 20
e legm e VS-35M 25 15 7 35 5% 11 X 11 29
W = N VS-50M 37 22 10 50 6 x 13% x 11 46
: g TR * Variable rack mount power supplies
VRM-35M 29 15 i 39 Dl x 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X 19 x 12% 50
RS-S SERIES * Built in speaker
Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi. (Ibs.)
RS-7S 5 7 4 X 7Y% x 10% 10
RS-10S 7.5 10 4 x 7% x 10% 12
RS-125 9 12 4% x B x 9 13
RS-205 16 20 2 X% 9 x 10% 18
MODEL R5-12S
*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD
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MORSE CODE DECODER ELECTRONIC KEYER

R-50I

MORSE CODE TRAINER Only—$229.00

DECODER

Input level e 10mV to 2V RMS.

Input impedance 8 to 1k{}—6001) typical
Decoding speed 5 WPM to 30 WP

Audio filter 800 Hz + 80 Hz

TRAINER

Code generator e Random code generator

Active and PLL filters 9 characters/code group
700 Hz to 900 Hz internally Speed e 5 WPM to 30 WP
adjustable. 1 WPM increment
| -|| SPECIFICATIONS
| Model * AR-501 Radio telegraph
terminal
] Power source e DC 12V to 13.8V—165mA
' Size e 45"Wx224"-Hx 6.25"-D
Weight e 12.5 0z (358 g)
'\ 1| Controls « Power On/Off
' ° Eand-:}m ct?d% feneratur On/Off
 Print-out On/
ELECTRONIC KEYER o Jodlor soesia kve
Paddle input o TTL level « Electronic keyer mode select
—L 0/Actuating, HI/Stop e Speed Up & Down .
Contact input Display e | CD 32 characters—16 per line
—{(N/Actuating, OFF/Stop Indicators » Power On—Green LED | 5y
Key input o TTL level e Tuning—Red LED bt 1L 1 N
—{ 0/Mark, HI/Space Front connections e Paddle—Standard/lambic 4
Contact input e Ordinary telegraphic key
L2 : —ﬂN;ﬂMark. []?l:rFa’S ace ! : i HEEF Eﬂf}&f atrphnne
eying spee e 5 WPM to 30 WP ear conneciions e LV inpu
1 WPM increment e Audio input PHINTEH POHT
Keyer output * Transistor switching, e External speaker * Compatible with Centronics 8-bit parallel printer. At
Open collector type * Keyer output least 4K byte data buffer is required in a printer.
e Printer output

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 Thermal 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 shipping charges. Purchase orders ac 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. Exte warranty service available at the following rates: 3 Years—$25.00, 2 Years—$15.00. SATISFACTION GUARANTEE: I, 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 returned 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

CIRCLE 279 ON READER SERVICE CARD
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WE SHIP WORLDWIDE

KITTY SAYS: WEARENOWOPEN7DAYS A WEEK.

Saturday & Sunday 10 to 5 P.M.
Monday-Friday 9 to 6:30 PM Thurs. to 8 PM

212-925-7000
WE SHIP WOHLDWIDE'

For the best buys in town call:

Los Precios Mas Bajos en Nueva Yurk

Santa Kitty says, ‘*Seasons Greetings To All”’
See you Dec. 4, Bpm-BARA (speech),
Paramus NJ (Bergen CC)

F

Come to Barry's for the best buys in town.

T-767GX, FT-757GXIl,

FRG-8800, FT-736, FRG-9600, FT-
711RH, FT-4700RH, FT 212/712RH.

YAESU f§ icom
KE NWOO D FT-23/73/33/727R | IC2AT/12AT
FT-2/1/T09R/H | ICO2AT-32AT
e Antennas FT-1903/1123 | IC2/4GAT
e FTH-2005/7005 fil 1C-A2/U16

A-5, AES, Cushcraft, Hy-Gain,
Hustler, KLM, METZ, Mosley,
MODUBLOX, TONNA

TS4405/AT, R-5000, R-2000, TS-940 S/AT, TM
2214/421A, TM-2570A/50A/30A, TR-751A, Ken-
wood Service Repair, TM-721A, TS-T11/B11A,
TM35304, TH205AT, TH215A, TM-621A, TM-
3214, TS140S, TS680S, RZ-1, TS-790A.

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

Media Mentors—
Amateur Radio Course %99 95

VoCom/Mirage/Alinco

Tokyo Hy-Power/TE SYSTEMS
Amplifiers &

5/8AHT Gain

Antennas IN STOCK

MICROLOG-ART 1, Air Disk,
SWL, Morse Coach

Soldering Station 48 Watts $68.

EIMAC
3-500Z
572B, 6JS6C

12BY7A &
61468

BIRD

Wattmeters &
Elements ?’”

In Stock =

.
L=ty

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
ANTENNAS

Concepts

Computer Interfaces
Stocked: MFJ-1
MFJ-1274, MFJ-
PK-88, MFJ-1278, PK-232
WIFAX.

'Qt A

RF

ONV Safety
belts-in stock

2SU

FT-311 RM,

IC-R71A, 751A, 781, EBMH EﬁA 4-EIA Micro2/4,
R-7000, IC-761, IC-375A, 275AIH, 3210A, 475A/
H, 735, I1C-800, IC-228H

SMART PATCH

Landmaobile HT s

ICOM: U16, H18, V100, U400 CES-Simplex Autopatch 510-SA Will Patch FM
MAXON, MOTOROLA, Transceiver To Your Telephone Great For
YAESU: FTH 2005/2007 T

MARINE ICOM: M5, M55, M700 To Use. 510SA/510SAll

AVIATION ICOM: AZOH.T.

T

Ny Bp W ViR %
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B FaT e " am g
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i -wwmx
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PRIVATE PATCH IV, Duplex 8000
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TUNERS STOCKED:
NYE MEV A3 Killowatt Tuner

& "’I.'Il-'h"h
£-

Fl .

Ty

&3

z8

ALINCO ALD 24T 55

i - D-.I"lﬂﬂT - ;'-?-
= ._.._.:: . E ‘t
COMMERCIAL MFJ-989C £3

FREQUENCY & HAM KANTRONICS <%

COUNTERS: REPEATERS UTU, KAM, UTU-KT, =%

1MHz-1.3GHz STOCKED. KPC 2400, KPC IV, 3

$169.95 WRITE FOR KAM ¢ L

2708 ot TenTec M

1224, AEA

SHORTWAVE RECEIVERS
STOCKED

DIGITAL FREQUENCY COUNTERS
Opto electronics model 1300H, 0-1300MHz
Trionyx, Model TR-1000, 0-600 MHz

Long-range Wireless
Telephone for export in stock

MOTOROLA AUTHORIZED DEALER , = Tuner 2298 P
KACHINA COMMUNICATIONS DEALER - SEEA B 23
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HEIL +

EQUIPMENT gl

IN STOCK '.'-,!
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BENCHER PADDLES,
BALUNS, LOW PASS FILTERS

IN STOCK

MIRAGE AMPLIFIERS
¥ ASTRON POWER SUPPLIES
" Saxton Wire & Cable, Int’| Wire

H
r

Hy-Gain Towers |[p
& Antennas, and
Rotors will be

shipped direct to
you FREE of
shipping cost

VY 3

New TEN-TEC
Corsair ||, PARAGON

AMERITRON AUTHORIZED DEALER

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST.)

LARGEST STOCKING HAM DEALER
COMPLETE REPAIR LAB ON PREMISES

New York City’s

‘Aqui Se Habla Espanol’’

BARRY INTERNATIONAL TELEX 12-7670
MERCHANDISE TAKEN ON CONSIGNMENT

FOR TOP PRICES

Monday-Friday 9 AM. to 6:30 PM Thursday to 8 P.M.
Saturday & Sunday 10 AWM. to 5 P.M. (Free Parking)

IRT/LEX-"'Spring St. Station''. Subways: BMT-
“Prince St. Station”’. IND-"'F"* Train-Bwy Station’™
Bus: Broadway #6 to Spring 5t. Path-9th St./6th Ave.
Station.

COMMERCIAL RADIOS
STOCKED: ICOM, Motoro-
la, MAXON, Standard,
Yaesu. We serve munici-
palities, businesses, Civil
Defense, etc. Portables,
mobiles, bases, re-
peaters...

ALL
SALES
FINAL

We Stock: AEA, ARRL, Alinco, Ameco, Ameritron, Antenna Specialists,
Astatic, Astron, B&K, B&W, Bencher, Bird, Butternut, CDE, CES, Cushcraft,
Daiwa, Eimac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics, Larsen,
MJF, J.W. Miller, Mirage, Nye, Palomar, RF Products, Saxton, Shure,
Tempo, Ten-Tec, TUBES, Yaesu, Vibroplex, Duplexers, Repeaters, Scan-
ners, Radio Publications, Uniden, Kenwood, Maxon, RFC.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS stocked & serviced on premises.
Amateur Radio Courses Given On Our Premises, Call
Export Orders Shipped Immediately. TELEX 12-T870

FAX: 212-925-7001
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Electronics Corp.

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!
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Number 12 on your Feedback card

NEew probpucts

Compiled by Linda Reneau

PRODUCT OF
THE MONTH

AMERICAN ANTENNA

American Antenna has a new
10 meter antenna, the Ham-Ten,
whose design is based on their
K-40 CB antenna. It will handle
power input up to 1500 watts
when properly installed, and has a
bandwidth of 1.5 MHz between
2:1 SWR points. The Ham-Ten
complements all the single-band
10-meter rigs currently on the
market. An adjustable trunk lip
mount comes with the Ham-Ten,
or you can use American Anten-
na's Magnamount.

Price for the Ham-Ten is
$45.50. For further information,
write American Antenna, 1575 Ex-
ecutive Drive, Elgin IL 60123.

WASYWJ PRODUCTS

WASYW.J offers a custom photo
engraved callsign plaque on %"
thick glass in a gold-colored
frame. You can choose a red,
blue, black, or green velvet back-
ground. The callsign plaque is 7"
long x 234" wide. WA9YWJ guar-
antees its craftsmanship. Price:
$24.95 plus $2 shipping.
WA9YWJ Products, 8907 Baxter
Ave., Superior Wl 54880.

CONNECT SYSTEMS INCORPORATED

CSl's Private Patch V can be

programmed in four modes: Sam-
pling Patch (VOX enhanced),
VOX Patch (with remote), Duplex
Patch, and Repeater Controller
with Duplex Patch. It has a built-in
keyboard and digital display, a 90-
number auto-dialer, redial, re-
mote hook-flash, programmable
CW ID, toll protection, 1-5 digit

access code, 2-5 digit secret toll
override code, telephone remote
base, remote controlled relay, and
regenerated tone/pulse dialing.
Options include a plug-in CTCSS
conversion board and an electron-
ic Voice Delay board.

Price is $500. Contact Connect
Systems, Inc., 23731 Madison St.,
Torrance CA 90505. 213-373-6803.
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dbx PROFESSIONAL PRODUCTS

dbx announces new software
enhancements and price reduc-
tion (from $6,950 to $4,500) for the
RTA-1 Professional Real-Time
Analysis System. The features in-
clude enhanced room-response
curve capabilities, and cus-
tomized printout. Present owners
of the RTA-1 will be able to up-
grade their equipment. The new
version, designated RTA-1 V.1.5,
also offers improved confidence
indication and faster automatic
gain setting. Direct readout of

dB SPL is now possible, and the
V.1.5 stores information for up to
ten microphones, allowing cali-
bration for any microphone and
use of a microphone calibrator for
automatic correction. Users may
enter a 1-42 character banner at
the top of the printout. Printouts
also contain an area for location,
date, time, and other notations.
For more information contact dbx
Professional Products, PO Box
100C, Newton MA 02195. Or cir-
cle Reader Service number 207.

HEATH COMPANY

The SB-1400 All-Mode Trans-
ceiver is now available from Heath
Company. It provides all-band, all-
mode coverage with 100 watts of
transmit power on all nine HF am-
ateur bands. Maximum AM output
is 25 watts. The SB-1400's receiv-
er has 0.25 uV (or better) sensitivi-
ty, dual VFQOs, RIT, a built-in 500
Hz CW filter, “‘split’" operation,
squeich in all modes, 20 memo-
ries, front panel controls and AGC

action, and computer interface.
Available accessories are: 20 amp
power supply with speaker, FM
module, hand-held microphone,
mobile bracket, and switching
relay. The SB-1400 is a no-frills
transceiver with all the important
features. Price is $800. To order,
call 800-253-0570 or 800-44-
HEATH, or write for a Heathkit
catalog at Heath Company,
Department 350-036, Benton
Harbor Ml 49022.

ADVANCED COMPUTER CONTROLS, INC.

Advanced Computer Controls’
new RC-850 Repeater Controller
Computer Interface allows remote
control, programming, and infor-
mation access to FM repeater
systems from a home computer or
terminal via modem or packet
TNC. Controller commands may
be entered through the remote
terminal with responses displayed
on the terminal screen. The con-
troller stores programmable
speech and Morse code mes-

sages. The menu-driven RC-850
has two additional Touch-Tone
decoders to offload the main
shared decoder for full-time cov-
erage of links and remotes.

The RC-850 Interface is $350.
For $75 more, the Vocabulary Ex-
pansion Option increases the syn-
thesized speech to 530 words.
Contact Advanced Computer
Controls, Inc., 2356 Walsh Av-
enue, Santa Clara CA 95051. 408-
727-3330.



HOWARD W. SAMS
& COMPANY

Mastering Packet Radio: The
Hands-On Guide, by Dave Ingram
K4TW.J, is now available from
Howard W. Sams & Company.
The book covers basic concepts
as well as the more technical ar-
eas of this mode. It describes what
packet is, how it works, why it is,
and the hardware involved. Dave
Ingram K4TWJ has written twelve
books and over 300 articles for
amateur radio magazines. He
holds a First Class Radiotele-
phone Commercial License and
an Amateur Extra Class License,
Mastering Packet Radio retails for
$13 and is available at book-
stores, computer stores, electron-
ics distributors, or direct from the
publisher by calling 800-428-
7267. Howard W. Sams & Compa-

Masterin _
Packet Radio

The Hands-On Guide

m agrues  EATW ]

ny, A division of Macmillan, Inc.,
4300 West 62nd Streel, Indiana-
polis IN 46268. 317-298-5400.

HUSTLER INC

Hustler, Inc., has a new version
of Quick Disconnect, the Model
QD-2. The QD-2 is similar to the
original Model QD-1, but it fea-
tures a new design for the lower
half. Milled from a solid piece of
stainless steel, the new design is
virtually indestructible. The war-
ranty extends to two years. For
more information, contact the
Sales Department at Hustler, Inc.,
1 Newtronics Place, Mineral Wells
TX 76067.
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ULTRASOFT INNOVATIONS,
INC.

ULTRALUCENT™, from Ultra-
soft Innovations, Inc., is a screen
restoration product that elimi-
nates hairline and deep scratches
from the hard plastic display of
any laptop or notebook computer.
It comes in a standard kit that in-
cludes b re-usable, color-coded,

abrasive pads, anti-static finish-
ing cream, application foam
block, wiping towel, and complete
instructions for $20. For minor
touch-ups, and for laptops with
soft plastic displays, ULTRALU-
CENT EL is available for $15. Ul-
traSoft Innovations, Inc., 76 Main
Street, PO Box 247, Champlain
NY 12919, 514-487-9293.

CURTIS MANUFACTURING
COMPANY, INC.

Curtis Manufacturing’'s Anti-
Glare Filter for computer monitor
screens is made of distortion-free
optically-coated glass. It absorbs
95% of reflected light internal and
external to the computer monitor.
The all-glass Anti-Glare Filter in-

creases contrast and character
resolution. The Filter comes in
seven sizes to fit most color and
monochrome computer monitors.
It carries a lifetime warranty. Sug-
gested retail price is $60. Curtis
Manufacturing Company, Inc., 30
Fitzgerald Drive, Jaffrey NH
03452. 603-532-4123.

RADIO TEL

Radio Tel offers a full duplex
private mobile phone as an exten-
sion of a regular home or business
phone up to 30 miles away with no
separate monthly phone bill. Send
or receive calls from anywhere in
the world. Outgoing calls appear
on the regular phone bill. This sys-
tem operates on VHF (138-174
MHz) or UHF (440-512 MHz) with
a 5 MHz transmit/receive split for
duplex. Optional features are
voice scramblers, intercom, and
selective calling for multi-users.
Prices start from $2,995 for the

entire system. Radio Tel, 1025 S.
La Brea Ave., Los Angeles CA
90019. 213-937-6766.

MOTOROLA INC.

The KDT portable data terminal
provides communication between
the people in the field and the cen-
tral computer data files. It features
a 4-line by 40-character super-
twist, backlit LCD display. The
terminal is battery-powered and
contains an integrated radio
transceiver for cordless opera-
tion. The unit weighs 30 ounces
and is small enough to hold com-
fortably in one hand. The KDT has
up to 96K of memory. Code read-
ing and other accessories are

available. The terminal is compat-
ible with Motorola’s Data Radio
Network.

Price for the data terminal is
$3300. Contact Motorola, Inc.,
1301 E. Algonquin Road,
Schaumburg IL 60196. Atin:
Nadine Sudnick, 312-576-6640.

BUCKMASTER PUBLISHING

Originally designed for librari-
ans, the Place-Name-Index CD-
ROM from Buckmaster Publish-
ing contains information valuable
for amateur radio operators. It of-
fers quick access to more than
one million place names collected
from the quadrangle maps of the
US Geological Survey. Each
record on the Place-Name-Index
contains the state, county, feature
type, FIPS code, elevation, longi-
tude/latitude, and quadrangle
map name. Search on place

name, multi-word phrases, wild-
cards, and other terms. The user
can find the longitude and latitude
of a contact in seconds.

The Place-Name-Iindex CD re-
quires a Hitachi, Phillips, or Sony
CD-ROM drive. The user can
store search results on disks or
printouts. The Place-Name-Index
CD-ROM leases for $295 and sells
for $1,495, including retrieval soft-
ware. Buckmaster Publishing,
Whitehall, Route Three, Box Fifty-
six, Mineral VA 23117. 800-282-
5628 or 703-894-5777. Jack
Speer N1BIC, President.
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73 Review

by Pete Putman KT2B

Communications

Concepts 335A-K

2 meter 35 watt amplifier kit

Number 13 on Feedback card

Communications Concepts Inc.
121 Brown Street

Dayton OH 45402

(513) 220-9677

Prices: $79.95 kit

$109.95 assembled

c ommunication Concepts Inc. has ad-
vertised this amplifier for several years.
Basically, it is a gain block with T/R switching
to boost a low-level 2 meter signal, such as a
handheld, from 1-3 watts up to the 30-35 watt
range. Unlike other amplifiers made by RF
Concepts, Mirage, and THL, no preamplifier is
available. It is strictly a no-frills way to add
better than 13 dB to a handheld. (This review
is somewhat unusual, as the product is sold as
a kit, but the review unit arrived completely
assembled.)

The circuit is straightforward. A Motorola
MRF-240 is used in a grounded-emitter con-
figuration, running Class AB1 bias for true
linear operation. Hence, this amplifier can
be used on sideband as well as FM and
CW. The disadvantage of this is that idling
bias current is always drawn, and there is no
power switch. This means the user has to tie
into a switched DC line when using the amplifi-
er in a car, or else the battery runs down in
short order.

Photo A shows the PC board. Workman-
ship on this model is good quality, and the
component layout, plus simplicity of design,
should allow any experienced builder to
achieve similar results. All the components
mount on the top plane of the PC board, ex-
cept the bias regulator Q3, which mounts be-
low. The layout is uncluttered, as only small
components are used. RF keying switches the
antenna relay, but there's no provision for
hard-keying.

The DC power connector is a standard 4-pin
TRWI/Jones type, but only two pins are need-
ed. This might be a good place to bring out a

Performance
Input Output
3w 30W
12W 25W
23W 30W

Note: Maximum input specified by
manufacturer to be 5 watts.
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hard keying line, which could be nothing more
than a 4.7k resistor to the base of Q2. Input
and output RF connectors are BNC types.
S0-239 connectors would have been better
choices, since they hold up better in mobile
nvironments.

ual is so thorough that inexperienced builders
might want to try it as their first RF project.

Conclusion

The CCI 335A-K is a no-frills amplifier kit
that appears to be easy to construct and uses

“. . .the manual is so thorough that
inexperienced builders might want to
try it as their first RF project.”’

Instructions

The instruction manual is well written and
contains a check-off box for each series of
instructions (a la Heathkit). The tune-up
procedure is simple but does involve a trial-
and-error method of soldering and resoldering
the chip capacitors, along the etched lines
to obtain lowest VSWR. The manual does
include several pictorials and a component
layout to speed things along. In fact, the man-

top-quality components. An amplifier such
as this can serve many purposes. For exam-
ple, it could be used to provide higher drive
for grounded grid amplifiers, such as the
3CX800 or 8877 tubes which need at |east
30 watts or more to really perk. It could also
be used as a booster amplifier for QRP con-
test work, and, of course, it can be used to
kick up the signal from a handheld while
portable, at home, or in the car.

Photo A. Interior of the assembled 335A-K amplifier. Note the uncluttered PC board.
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CIRCLE 178 ON READER SERVICE CARD

QuicKit GSRV, Loop, & Dipole Kits

Fast & Easy to Build H
* Evervthing included
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CAT# LED-3

STORES:
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==

CIRCLE 194 ON READER SERVICE CARD

* Full Size GSRV
dipole coverage S0-10

53195

ATV CONVERTERS - HF LINEAR AMPLIFIERS

* Failsafe visual instructons * Hilf Size G5RY §404
* No measuring / cufting dipole coverage 4010
DISCOVER THE WORLD OF HF AMPLIFIERS per MOTOROLA BULLETING * Finizh antenna in minutes - Qu?rrer!'}ize G_‘RZ'»"' ' 1995

TELEVISION

FAST SCAN

TOCM

33 CM

AMATEUR TELEVISION CONVERTERS

ATV AXD=A5D .. oo emmmensmnnrs e B44.95 Hin
ATV 420450 {GaAS—FET) . .........5 43,95 Kis
ATV 002528 {GaAS—FET) ¥ 5295 Kit

2 METER YHF AMPLIFIERS
35 Watt Model 3354

75 Watt Model BTSA
Svailatle in kit or wired and 1ested

%7995 Kit
11995 Kit

mzmlll CCI fe%

Complete Parts List for HF Amplifiers Described in
the MOTORDOLA Bulletins

ANTSE 3I00W .. 316070 EBG3 140W. . ¥ BEES
ANTE2 140Ny 59325 EB2TA 300W, $135.20
ANTTD: 20W $8379 EBIDS 600W . 44815

NEW!! 300 WATT 10-150 MHz Amplifier

POWER SPLITTERS and COMBINERS
[2—30MH )
B0 Watt

3 —Port
1200 Watt

d—~Part
100 420450 MHz PL
AMPLIFIER — S5B-|

KEBET—PHK [Kit] .. :
KEBET-PCH (PC Board)
KEBGBT -1 [Manual] e

For detgiled informatoon and preces, eall ar wiite fae
aur free catalog

VEIDO-20748 RF Choke
BG—5G0 65~ 3B Ferrite Bead

HEA ATERI

Maodel 99 Heat Sink[B.5x12x1 6] ... ... :
CHS =6 Copper Spreader[Gxbxl /4]
Add $£2.00 additional shipping.

We nlso stock Hard —to—Find parts

CHIP CAPACITORS
PMETALCLAD MICA CAPACITORS
RF POWER TRANSISTOR
MRFI41G. ... ...
MRF151G. .
MINI=CIRCUIT MIXERS
SBL=1 3 650
SBL-1X...... il N L ¥ 15
ARCO TRIMMER CAPACITORS

(5209 20
$186.80

Add § 2.00 for shipping and handling

mmunication
ncepts Inc.

master charge

=i IsipeEEEs RS

121 Brown Street * Dayton,Ohio 45402 * [513) 2209677

CIRCLE 99 ON READER SERVICE CARD

Quality Components
* Presoldered Amphenal PL2S
=  Kinkproof Supertlex wire
. Ful!}' insulated. wx sealed,
mo-correde, low noise desten
Fastest Antennas in the Westji

AntennasWest"
801) 373-8425

Box 50062-5, Provo, U'T 54605

dipole coveraze 20-10
* Marconi Adaprer kit 3 495
* Anteana Launcher kit 51495
* 200" Dacron 230# line 51195
* Loops. dipoles. feedlines. erc.
Add 35 Shippimg & Handling
Catalog 31 by 1s1 class mail

CIRCLE 302 ON READER SERVICE CARD

ot

NO TUNERS!
NO RADIALS!
NO RESISTORS!

i.hﬂaﬂ NO COMPROMISE!

THREE EXCELLENT REVIEWS JUST
DON’T HAPPEN BY CHANCE.

CALL US FOR

b LeprEviEw 0 173 1984

A FREE CATALOG

hpn D00 195 s fMarch £33 19686

BILAL COMPANY |

137 Manchester Dr.

Horlssant, CO BOB 16

PH: 719-687-0650

CIRCLE 42 ON READER SERVICE CARD
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“The choice of contesters worldwide,"'

THE ORIGINAL Discover
Sofi -Control DIGITAL VOICE KEYER™ CAROLINA WINDOM
- ur o

80-10M High performance

‘ Ower = Suggested Amateur Use transmatch | Proven Results

' i et Price 2 B0). 132" overall $70 Beam?
Software to L et Price D SaamdlL

Line Isolator

Fassport
To awoaorld
Of new ideas

« Manage your radio’'s memory

DVK-100 Vert Radiator

channels from a PC 3 Coax fed i i e aitnss
= Cﬂn[ml }'rnur ["ddiﬂlﬂ funl:ti ons Now for the first time you can enjoy the truly unique operation of & Assembled
' 2 Drigital Voice Announcement System, designed specifically for Ama- $69.95
f['ﬂm [hc PC 5 ke}"hndr{l teur Radio communications. The DVE-100 reprezents the latest | Rugged new baluns
R s technology in digital audio processing. Full range of HF, VHF
. USE[' f]’lﬂﬂ{ll}' {}I}E ration Create your own natural volce contest calls, CQ's ete, Your voice is maobile antennas. ducks. wire,
. stared in digital memaory, ready to be played back at the touch of a . line, ies,
Available NOW for Kenwood key. The Digital Voice Keyer is not a tape recorder or robatic sound- AR AT IR RERESAUES
ing aynthesizer but a true full fidelity natural voice record/playback
TS-4408, TS-9408 and IBM PC, vate ,
. . ‘JYFFP:-:TED\-'H-H!II?. is a musl for the avid contester and great audio SEE WHAT WE'RE DOING NOW!
AT1 Or com pﬂtlhiﬂ. ]_[]'LIU]E fDI‘ accessory forany Ham Shack, Contact Jim, W4 THU —free discount catalog
. 5 i 3 EATURES Send $1 for catalog by 1st Class mail.
other radio/PC combinations. ! : o Box 6159, Portsmouth, VA 23703
sSuperior natural voice quality  *Selectable message repeat £ .
*32 seconds of message time sSelectable end of transmission
DNLY $59' *PTT!VOX aperation tone generator 804‘4M o o I 40
sDynamic/condensor mike input  *Sealed membrane kevboard e
R d C #Selectable monitor amplifier +4 independent voice memorics g LY CARHIJINA WINDOM
aa-L.om ePeitiveinegative PTT keying -5 Resholo kexboard comitector SEE THE REVIEW IN JUNE '88 WORLD RADIO MAGAZINE.
P.O.Box 1166 % o e o Enthusiastic users say it's the best wire antenna. Qutper-
Pleasanton, CA 94566 A 5 WATT o Wit bt 1 forms wire antennas previously used. Knock-you-socks-off
asanion f -1 am?
(4?'5) 462 ;.'I-E.Dg Digital Ve Kever™ is a trademark of Nel-Tech Labs pertormarnce on 80-10. A $70 beam? I
= If you hear one, you'll want one.
M NEL-TECH LABS INC. P.O. Box 1030 | Made with pride by the RADIO WORKS in VA/USA
CIRCLE 356 ON READER SERVICE CARD Londonderry. NH 03053 (603) 434-8234 :
m—{} CIRCLE 150 ON READER SERVICE CARD

CIRCLE 130 ON READER SERVICE CARD

THE RF CONNECTION
= = I\RIYESH  PC HF FACSIMILE $79.95)
"SPECIALIST IN RF CONNECTORS AND COAX"
A complete tacsimile reception system for your Part No. Description Price
|N FAST TURN IBM PC or compatible. Receive grayscale images PL-239/USA UHF Male Phenolic, USA made % .60
inup to 16 shades or [}SUE‘dD color depen[ﬁng 83-15P-1050 PL-259 Phenolic, Amphenaol 85
\ , 83-822 PL-259 Teflon, Amphenal 1 50
P C BO ADS fm::f graphics card and printer. PL-259/5T UHF Male Silver Teflon, USA 1.50
3 m : UG-175 Red for RG-58 20
Demodulator 50 Page Manual - UG-176 Ftid::;i fg; RG-59 & MINI 8 20
CSHTELE Japkigende UE-21D/U N Male RG-8, 213, 214, Amphenal 2.95
T -2 a -8, ; . Ampheno :
PROTO TYPE PC BOARDS He{r_:?:éewﬁ PC with 320K UG-21B/U N Male RG-B, 213, 214, Kings 4.00
AS LOW AS $25.00 o ciem A el s
Rags . b R UG-210/8913 N Male for RG-8 with 9913 Pin ;
* SINGLE & DOUBLE SIDED Rl L S N (Cotaeets Wk mpsswmesizon 473
1G-1486/ N Male to 50-239, Tefion USA :
% PLATE THHOUGH HOLES TJG-EE.-'U NFEanl‘?aTILngL-EEQ,ET&!Tun USA 5.00
® TEFLON AVAILABLE “THIS LIST REPRESENTS ONLY A
e PC. DESIGN SERVICES I FRACTION OF OUR HUGE INVENTORY"'
FORMORE INFORMATION THE R.F. CONN ECTION
213 North Frederick Ave, #11
e d Gaithersburg, MD 20877

(301) 840-5477

Software Systems Consulting PRICES DO NOT INCLUDE SHIPPING

, Midland
Technologies
1303 S. Ola Vista PRICES SUBJECT TO CHANGE

34374 EAST FRONTAGE ROAD San Clemente, CA 92672 VISA, MASTERCARD, ADD 4%
BOZEMAN. MT 59715 (406) 586-1190 (714) 498-5784 UPS C.0.D. ADD $2.25 PER ORDER

CIRCLE 252 ON READER SERVICE CARD CIRCLE 250 ON READER SERVICE CARD CIRCLE 115 ON READER SERVICE CARD

RC-1000 o
_ REPEATER | Comnuter
=t | CONTROLLER | Concepts

MISSION CONSULTING, INC.
MISSION COMMUNICATIONS

11903 Alief:Clodine = Suite 500
HOUSTON, TEXAS ??DEE___

= A 5# 0 : * Complete RX-TX-Phone Line Interface
=TT TR T *RepeaterControl  * Autopatch
g e o B4 *CW ID * Tailbeeps
* Remote Base/Tape *12V AC/DC Oper.
WE HAVE EXPANDED AND NOW STOCK * Reverse Paich e DTMF Decoder
MANY NEW PRODUCTS. WE CARRY: Uy
AEA, ALINCO, AMECO. AMP SUPPLY, APHA DELTA, ANTECO. *Pulse/Tone Dialing *90 Day Warranty
ARRL. BAB INSTRUMENTS. BARKER & WILLIAMSON. BENCHER i
BOMAR, BUTTERNUT BEE, CUSHCRAFT, COMMUNICATION Wired & Tested w/manual ...$219.95
SPECIALISTS, CRB RESEARCH, DAIWA, DIAMOND, HENRY, Distributed by:
HUSTLER, HAM RADIO, INTL. CRYSTAL, INTL. WIRING & CABLE, FDR MORE lNFORMATION

R & L Electronics Amateur Radio Baluns-

Traps-Remote Coaxial Switches

KANTRONICS, KACHINA, KENPRO, KDK, KLM/IMIRAGE, LUNAR,
LARSON, MOBILE MARK, MFJ, NEUTECH, NCG, NYE, PERIPHEX,

575 Main St. / Hamilton, OH 45013

CALLBOOK, SAMSON, SPLRO, SMILEY ANTENNA, SANTEC, SYN. e (e

TEXTILES, 73MAG, STANDARD, TAD, TEN-TEC, VALOR, VECTOR, m in Ohio E UNADILLA DIV. of ANTENNA'S ETC.
GORDON WEST, WELZ, YAESU, AND ICOM. IMmferﬂirj 513-868-6399 | VISA P.0. BOX 215BV ANDOVER, MA 01810
In house service available. 713) B79-

Just write, or give us a calll T.t“E mallga;rz ';E%L uT 508-475-7831

CIRCLE 187 ON READER SERVICE CARD CIRCLE 348 ON READER SERVICE CARD CIRCLE 136G ™" READER SERVICE CARD




Antenna

/3 Review by Bill Clarke WA4BLC

The Carolina Windom

Improvement on a tried and true design.

Number 14 on your Feedback card

Radio Works

PO Box 6159
Portsmouth VA 23703
PH: (804) 484-0140
Price Class: $70

he Windom antenna was first

invented in 1928 by WBGZ,
and immediately became popular.
Like many older types of antennas,
however, it eventually faded into
obscurity. Although the Windom
popped up from time to time with a
new twist or two, it never became
really popular again, mainly due to
the inherent feeding problems.

The last Windom | saw in every-
day use was in 1972, which
belonged to a fellow in Cape Cod.
It was a 1928 classic, fed with a
single conductor. He used it only
on 75 meters AM phone. It put out a loud
signal heard regularly in Virginia.

The Windom has reappeared once again,
reinvented by Joe Wright W4UEB, Jim Wilkie
WY4R, and Edgar Lambert WA4LVB. So
much has changed with this new version,
though, that they now call it the Carolina Win-
dom—"Carolina’' for that beautiful part of the
country where much of the improvement on it
was done, and ""Windom" for the basic off-
center feed concept.

Theory of Operation

The only real resemblance the Carolina
Windom has to the original is the off-center
feedpoint. The off-center feed creates an im-
balance, which causes the feedline to radiate.
The feedline and antenna then produce both

4911, Gin. DEDICATED
MATCHING
UNIT

B2 1t. I0in,

The Carolina Windom Antenna.

vertical and horizontal polarization patterns—
horizontal along the wire elements, and verti-
cal from the feedline. The manufacturer
claims that this combination of radiations is
what makes the Carolina Windom successful.

While most transformers try to eliminate
feedline imbalance and radiation, the Win-
dom’s matching transformer, at the feedpoint,
IS designed to encourage feedline radiation.
But this radiation must be controlled. A line
isolator, installed twenty-two feet from the
horizontal element’s feedpoint, acts as a brute
force RF choke, to limit the vertical radiator at
a predetermined length and to keep RF out of
the shack.

The overall design provides an antenna that
iIs usable across the entire 75/80 meter band
without an antenna tuner. Operation on other
HF bands requires a tuner. 40/75/80 meter

patterns are horizontal with verti-
cal components. 20/15/10 meter
radiation is primarily vertical. On
the higher bands, the effect is an
upside-down vertical with the hori-
zontal elements as the radials, and
the feedline as the vertical element.

Installation

| installed the Carolina Windom
as a sloping dipole, with the apex
at a height of fifty feet. | oriented it
the same as my trusty 160/75/40
meter fan dipole, figuring this
would afford me a chance to make
comparisons. | used seventy-five feet of feed-
line (seventy feet or more recommended) and
placed my tuner in the line. After an initial
smoke test, | compared my results with the
Radio Works SWR curve (see Figure 2). They
displayed the same general curve, but my
SWR curve was one full point higher than the
one shown in Figure 2.

| then tried to load the antenna on other
bands by using the tuner. All was well except
for 15 meters. There, it was no-go under any
circumstances. | decided to change feedlines
and put a forty-five footer on. It worked great.
All bands tuned up easily, and the SWR on 80
dropped to where the book said it should be. |
checked the feedline, and have since placed
others of varying length in service. Evidently,
the Carolina Windom antenna is “‘feedline-
length'’ conscious.

Specifications

Figure 1. Diagram of the Windom antenna.

(as stated by the manufacturer)
2211. RG-8X Coverage: 80-10 mel_a rs _
b Gain: 3-5 dB gain over a dipole
Radiator Length: Horizontal 132; Vertical 22
Feedline: 5001 Coax
20 Ciild Matching Method: Dedicated Matching Transformer & User’'s
e O Transmatch Requirements: 40-10 meters
Power Rating: 1500 Watts
Recommended Height: Above 35’
FEEDUINE TO STATION Radials: Not Required
Table 1.
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Figure 2. Typical 75/80 meter SWR curve
shown in the Radio Works instruction sheet.
The curve this reviewer came up with, using
75 feet of feedline, resembled this figure, but
was a full point higher.

Operation

On 75 meters | found that the antenna con-
sistently performed as well, or slightly better,
than my dipole. When working stations with
20+ over nine signals, | could hear only small
differences between the dipole and the Win-
dom. Reception reports indicated about the
same for my signal. However, very obvious
performance gains were seen when working
stations at S-5 or S-6 levels. The Windom won
every time.

Since the initial installation, | have used the
Carolina Windom on 10, 15, 20, and 40 me-
ters. All tests have indicated that the antenna
performs as advertised. On 40, it consistently
performs better, on the long haul, than the
dipole, no doubt due to the vertical radiation
component. On close contacts, it is always at
least equal to the dipole. When | compared the
Windom to a tribander, | found that what it
lacked in directional capabilities, it made up

20

35 3.6 AT 38 3.9 40

Figure 3. SWR curve of the Windom on 75
meters after slightly shortening the two
elements.

for with vertical polarization. Signal reports
were generally better on the beam than on the
Windom, and | could not turn to get away from
offending QRM. However, | had no problem
working stateside or DX stations.

Changes

In the booklet that accompanied my Caroli-
na Windom, | saw a brief mention of optimiz-
ing the antenna for the 75 meter band. | took
this to heart and reduced the shorter ele-
ment’s length by one foot, and the remaining
element by three feet. The results were trans-
parent on 40-10 meters, however the 75 me-
ter SWR dropped down to that of my dipole.
This is a worthwhile adjustment (see Figure 3).

Impressions

First impressions of the packaged Carolina
Windom are good. The package contains two
custom-made assemblies (feedline trans-
former and isolator), quality end insulators,
stranded #14 copper wire, pre-built vertical

OB 65

Figure 4. Typical SWR plot of a full-sized 75/
80 meter dipole.

coax element, and even a pack of coax seal.

It offers unusual bandwidth on 75/80 me-
ters, something my dipole cannot do (see Fig-
ure 4). Though the antenna is about the same
size as a full-size 80 meter dipole, and is fed
with a single coax feedline, you can work all
bands with a tuner. Using a plain, 80 meter
dipole and a single feedline, you cannot effi-
ciently do this.

The $69.95 price tag is reasonable. After all,
you could invest more than $45 in the materi-
als alone, if you could find them all, and you
would still have to measure and cut the verti-
cal and wire elements, install the coax con-
nectors, solder the cut elements to the center
insulator, put the end insulators in place, and
then build your own RF isolator. How much is
your labor and time worth?

The Carolina Windom would make an excel-
lent “take-along’’ antenna for vacations and
field day. If you are looking for a good wire
antenna that can do it all, and don't mind
using a tuner on the higher bands, the Caroli-
na Windom is likely for you. [

,

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-5PM. SATURDAY = 9 A M.-4 PM. SUNDAY

FREE PARKING 15,000 VEHICLES °
1,000 INDOOR SWAP TABLES »
300 CAMPSITES WITH FULL HOOKUPS -+

e 200 COMMERCIAL EXHIBIT BOOTHS
* COMPUTERS & SOFTWARE
* LICENSE EXAMS

Registration: $5.00 Advance — $6.00 Door. Valid Both Days. (Advance deadline January 30th.)
Swap Tables, 2 Days: $16.00 each. Power: $10.00 per User.
All swap table holders must have registration 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)
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* DC to 40MHz = DC to 100MHz

HITACHI SCOPES AT DISCOUNT PRICES

= V-212
$*;:'*:‘ $379

List $560

s Dual Channal

= Delayed Sweep
= CAT Readout

» Swaep Time

# Dual Channal
= CRT Readout
= Cursor Meas

= DC Offset
= Alt Magnifier s Autoranging
* Trigger Lock

i '
v_425 5335 * Compact Size v-mEﬂ 5 $1 !235 = 2mV Sensiivity

Save $181
20MHz Dual Trace Oscilloscope

All Hitachi scopes include probes, schematics
and Hitachl's 3 year guaranty on parts and
labor, Many accesscories avallable for all
SCOpas.

List $995 List $159
LIST  PRICE SAVE

ViaZd  20MHz 0.7, 1mYy sems, Detayed Sweep, DC Offsen. YVert Mode Trigger 770 S668 575

V423  SORHE LT, imV sens, DCOMNsat Verl Mode Trigger, At Mag CATE LEOE £180
V23 40MM: 0T, imY sans, Delayed Sweap, DG Dffsat, Alt Mag $855 STOS %160
V-B80 BOMH:Z LO.T., @amY sans, Delayed Sweep, CRT Readout £1,185 900 1205
V065 100MHZT DT, 2m¥ sens, Delayed Sweap, CAT Aeadoul, Cursor Maas T1.885 %1575 3320
Y1008 100N H:z O.T., ImY sans; Delayed Sweap, CRAT Readout, DVM, Cauntes $£2.205 %1085 3300
V1150 150MHz QT ImY seng, Delayed Sweep, Curscr Meas, DVM, Counler 33700 32665 3535

ELENCO PRODUCTS AT DISCOUNT PRICES

20MHz Dual Trace Oscilloscope

$349

BEM Hz Dual Trace Oscilloscope
SCOPE PROBES $498

P-1 G5MHI 1x, 10x §18.95

M0-1251 P-2 100MHz, 1x,10x  §23.85 s : M0O-1252

* 5" CART
= Bullt in
companant

wilh 5 agcessodias 3 R T L w Hi ]

E : gh luminance 6" CRT
Impf:;fn:]:m Input i A « 1mV Sensitivity
A : & ek e g = KV Acceleration Voltage
e e o @i s 1f +10ns Rise Time

tester | gNG connecior
= g * x-Y Operation = Z Axls
TL-3BNC to Minigrabber §3.49 3 « Delayed Triggering Sweep

Top quality scopes at a very reasnnahla price. Contains all desired featuras. Two 1x, 10x probes, dlagrams and manual. Two year guarantes

. $135

: Multi ih |Digital Capacitance Meter| Digital LCR Meter
' ﬁiﬁﬁ E::?tﬁmlﬁtlﬂzlqr W C:PL;?:::::‘ lind ﬂ P cM-1550 | g LC-1800

v - a- Tranalstor Tester

8 Ranges et

§ 9 Functions L L y i
: unchian g, = 05%, DT Accuracy | @8 Reads Yaolts, Ohms, A pf-20,000ufd Colls 1uH-200H

e Mamory and
B Data hold

it Vi T Dasic acc

' 1% Hesislance ‘& & @y Current, Capacitors, - ©  .5% basic accy | HEEPER® Cape 1pf-200u
: with Freq. Counter | sesses Transistors and 4 Zerc control S 4% Res 0120M
3V digit LGD and deluxe case Dipdes with case with case

NEw! AC Clamp-On| NEW! 50MHz Logic Probe Solderless Breadboards | Low Cost Multimeter

gw%i Current Adapter

; S1-265

$22
0-1000A AC | M-3500

$125 11, o $175
Vorks with | 3w digit 4% diget o 1= Y
mast DM | 1% acoy 08% accy Lﬂﬂlﬂ Pulser LP-600 $23 EEaet poaln

- LP-T00 o "
1N _ M-1600

PANY | $23] Vicopins$15 $25
|

0434 _
ot 2,170 pina §25 ﬁ 3% diglt LCD
Q:‘ 8436 g 1% OC Accy
ERCIAmE S 2,850 pnna=35 ﬂﬁ e 10A Scala

A1l have colar i AUt Zero

95& SHOWMN Ipolarity

Eﬂ" Wide Hand Elgnul Generators

$G-3000 $119
e : HF Freg 100K-450MHz
£ AM Modulation of TEHz
mé & Variable AF output

SG-9500 with ital Display
and 150MHz bullt-in Freq Ctr $240

3 Din“ Probe Type DMM GF-8016 Function Ganerator
“5 L P, 2259

Sine, Squars, Triangia
Pulse, Ramp, .2 to 2MHz
Caonvenlent one hand operation writh battaries Freq Cournter .1 - 10MiHz

Measures DCY, ACVY, Ohms and casd
Audible continuity check, Data hold GF-8015 without Freq. Meter $179

Digital Triple Power Supply XP-T65

0-20V at 1A
0-20V at 1A
5Y at 54
Fully Aeagulated, Shorl circult profested with
2 Limit Gont., 3 Separals supplies

XP-660 with Analog Meters $175

XP-580 Fuur Funcllun Fruqunnr.'f Counters

$59.95 i e F-1000 1.2GH
' $259

2-20V at 2A i
ndesdonl B F-100 120MH

Full \afed and 5V at 3A 3179
I-I|J :ti ;?P” I.E,; .':n A SV et BA Frequency, Perlod, Totalize,
AiE S R Salf Chack with High Stabillzed Crystal Ovan

XP-575 without meters $44.95| Oscillator, 8 diglt LED display

NEW!

"'GREAT IDEA'" FUNCTION BLOX FDH EASY HHEAﬂE'IJAHDIHG .- 9550 1.50

550 Lis pts

=%

el e

28.95 9610 18.95 8620 18.95 9630 22.95 9840 22.85 POWER BLOX
FL,IN-I:TiDhi GEMERATOR BESISTOR DECADE BLOX CAPACITOR DECADE BLOX DIGITAL CLOCK BLOX LOGIC PROBE BLOX 5V at 14 -5 af 44
1 io IMHz sine, s wave 20 resizions 47-1M chm 20 capacitors 47pf-10mfd pulses from 1Mz 1o 50MMz 4 loglc laval ind, 12V al (34

WE WILL NOT BE UNDERSOLD!

C&S SALES INC. 15 Day Money Back Guarat

UPS Shipping: US 5% E E 1245 Rosewood. Deerfield, 1L 60015 2 Year Warranty

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

Radio equipment
not included

Also Available . ...

(800) 292-7711 (312) 541-0710 WRITE FOR FREE CATALOG
CIRCLE 356 ON READER SERVICE CARD

...atlast. ..
vour shack organized!

A beautiful piece of furniture — your XYL will love it!

$199.50 S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30" Deep
Additional Information on Request.

Checks, Money Orders, BankAmericard
and Master Charge Accepled.

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.)

Floor Space: 51" Wide by 30" Deep _____DEALER INQUIRIES INVITED —_

$219.95

$-f Amateur Radio fervices

4334 KEYSTONE AVENUE = CULVER CITY, CALIF. 90230 — PHONE (213) 837-4870

CIRCLE 73 ON READER SERVICE CARD

RF POWER

TRANSISTORS

We stock a full line of
Motorola & Toshiba parts SEE ‘E:E A;I' THE
for amateur, marine, and H AMFPI‘;ST
business radio servicing
Partial Listing of Popular Transistors in Stock
P/N Net/Ea P/N Net/Ea
BFR96 $ 2.75 2N1522 11.85
J310 1.00 2N3553 2.25
MRF134 16.00 2N3771 3.50
MRF137 24.00 2N3866 1.25
MRF138 35.00 2N4048 11.95
MRF150 B87.50 2N4427 1.25
MRF174 80.00 2N5109 1.78
MRF208 11.50 2N5179 1.00
MRF212 16.00 2N5588 7.25
MRF221 11.00 2N5590 10.00
MRF224 13.50 2N5591 13.50
MRF226 14.50 2N5641 9.50
MRF227 3.00 2N2642 13.75
MRF237 2.00 2N2643 15.00
MRF238 12.50 2N5945 10.00
MRF240,/A 15.00 2N5546 12.00
MRF245 27.50 2NG080 6.25
MRF247 26.00 2N6081 B.00
MRF260 7.00 2N6082 9.50
MRF262 B8.75 2N6083 8.75
MRF264 10.50 2N6084 11.50
MRF317 56.00 25C1307 3.00
MRF421 24.00 25C1946,/A 16.00
MRF422 36.00 25C1947 8.75
MRF428 50.00 25C1969 3.00
MRF433 11.00 25C2075 3.00
MRF450 13.50 25C2097 28.00
MRF453 15.00 2SC2166C 3.50
MRF454 14.00 25C22%0 16.75
MRF455 11.75 28C2312 4.95
MRF458 20.00 25C2509 9.00
MRF460 44.00 2SC2630 28.00
MRF475 3.00 25C2641 16.00
MRF476 2.75 25C2879 22.00
MRF477 11.75 IN204, 3N211 2.00
MRF479 10.00 ;0582 7.50
MRF485 mp-kEN  1B.00 OUTPUT MODULES
MRF492 16.00 SAUS 450 MHz 55.00
MRF497 14.25 SAU1T7A sosmHz 50.00
MRF515 2.50 SAVE 150 MHz 42.50
MRF555 3.00 SAVT 146 MHz 42.50
MRF&07 2.50 SAV12 146 MMz M.T. 23.50
MRF&30 4.25 SAV15 222mH4:  48.00
MRFG41 18.00 M57712,M57733 use
MAFG&44 21.00 M57737,SC1019  sav7
MRFG646 25.00 sSC1027 uge SALM
MAFG648 31.00 MHWT710-2/3 61.00
MRF660 10.75 MHW820-2 89.50
MRFB37 2.25 TUBES
MRFB43 22.50 61468 12.95
MRFB46 37.75 BHF5 13.95
MRF873 24.50 6JB6 10.95
MRF901 1.25 6JSEC 14.95
MRF966 2.75 6LQ6/6MJ6 15.95
NE25537 2.75 12 BY7TA 7.95
NE41137 2.50 572B/T160L 69.95
PT9847 21.00 7CX250B 79.50
RF120 22.00 4CX250B 79.50
SD1278-1 13.75 3-500Z 114.50
SD1407 25.00 8950 18.50
SRF2072 12.75 We stock: (call)
SRF3662 24.00 4CX340A, 3CXB00AT
SRF3800 17.50 3CX1200A7,8874,8875
Hi-Gain, Maiched, and Selected Parts Available
MATCHED TUBE FINALS IN STOCK FOR HAM EQUIPMENT
WE SERVICE ATLAS, & SWAN—CALL FOR INFO
AF Power transistors in stock for Atias, KLM, Collins,
Yaesu, Kenwood, Cubic, Mirage, Motorola, Heathkit,
Regency, Johnson, lcom, Drake, TWC, Wilson, GE, etc.
Cross-reference on CD, PT, SD, SRF, JO, and 25C P/Ns.
Quantity Pricing Available COD / VISA / MC
Ship/Hand. 1 Ib. U.S. or Foreign Sm Pkt Air 8 oz. $5.00
Orders received by 1 PM PST shipped UPS same day.
Next day UPS delivery available
PARTS ORDERS ONLY — NO TECHNICAL
(800) 854-1927
ORDER LINE and/or TECH HELP I
(619) 744-0728
FAX 619-744-1943

RF PARTS

1320 Grand Avenue
San Marcos. CA 92069
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Homing IN

Radio Direction Finding

Joe Moell PE K@OV
PO Box 2508
Fullerton, CA 92633

Loops:
A Love/Hate Relationship

“"What equipment do | need for
T-hunting?"* That's the most com-
mon question | hear. This month
we'll begin to look at the many
types of radio direction finding
(RDF) gear. Stick around for plen-
ty of no-nonsense advice on what
equipment to choose for your par-
ticular hunting needs.

Would-be T-hunters have had
trouble finding information on the
sport in ham magazines. Of the
few articles that have made it into
print, a large percentage of them
have been about making and
using loop antennas. It's easy to
see why.

Loops are the simplest RDF an-
tennas to build. They're small and
easy to mount, or you can hold
them out the car window. They

can be made for any of the popu-
lar ham bands. In an hour or so,
you can have one ready to go.

T-hunt loops aren’t like the full-
wavelength square or delta loops
DXers use. Loops for RDF are
small, usually less than 1/10
wavelength in circumference.
Electrically, they behave more like
a coil than like a wire antenna.

| have a file folder full of articles
on simple RDF loops, taken from
major magazines and club
newsletters. It's fun to read the
authors' claims. Here’s one for
two meters that says, "' Throw your
competitors for a loop! A little
practice will make you an expert,
and you'll be able to invite your
fans, family, and friends into your
trophy room..."

These claims are reminiscent of
the *‘hidden antenna” articles in
which the author says he worked
DXCC in a weekend after hooking
his rig to a downspout through a
tuner made of old bedsprings.

STOP! Time for a reality check. It
just isn’t that easy.

Left or Right?

The biggest problem with sim-
ple loops is that they're bi-direc-
tional. As you rotate the loop 360
degrees, you get signal peaks
when the plane of the loop isin the
direction of the source, and nulls
(minimum signal points) through
the loop at the source. The peaks
are broad and the nulls are sharp,

too much time and mileage. You
could circle in from the edge of
the hunt boundary area, instead
of starting at the center—but even
if the hunt rules allow you to
do that, you'll probably lose time
or mileage because you have
to pick the most distant edge.
Or you could watch to see which
way the hunters with uni-direc-
tional antennas start out. But you
don’t want to follow them, do you?

Though there are ways to

“The biggest problem
with simple loops is that they're
bi-directional.”

so the nulls give greatest RDF ac-
curacy. But there are two nulls,
and they’'re in exactly opposite di-
rections.

How do you figure out which
way to go when the RDF system
has 180 degree ambiguity? You
could take bearings from two
widely separated locations and
triangulate, but that would involve

The surplus AT-339/PRC loop and a portable receiver make a nice mobile or hand-carried RDF system for 6
meters. George Stokes WT6U and Bob Miklos K6LPF are ready to hunt.
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electronically solve the bi-direc-
tionality problem at 2 meters,
none of the VHF loop designs |'ve
seen in the magazines have such
a feature. Parasitic elements, like
directors and reflectors, will not
work on a fractional wavelength
loop antenna. Shielding methods,
such as screens and metal plates
won’'t make them uni-directional,
either. The most effective wayisto
add a nondirectional whip to the
antenna system. Then sum the
whip and loop outputs with just the
right amplitude and phase rela-
tionship, to either enhance one
lobe or create a cardioid (heart-
shaped) pattern. For decades,
this loop/sense scheme has been
standard for RDF below 60 MHz,
It's tricky at 2 meters, but it can be
done. (For details of a simple loop/
sense system for 2 meters, see
page 27 of Transmitter Hunting—
Radio Direction Finding Simpli-
fied, TAB Books #2701, available
from Uncle Wayne's Bookstore.)

Loops Hate Multipath

It is common in VHF transmitter
hunting for the signal to arrive
from more than one direction.
This is called “multipath.” It oc-
curs because features of the ter-
rain, such as mountains, hills, and
buildings, reflect VHF signals.
Good performance in multipath
situations is an important feature
of a successful RDF system.

Null-hunting with a loop can be
very frustrating when multipath is
present. As the hunter sweeps his
loop past the direct signal, trying
to find the exact null direction, the
null is filled in by a signal arriving
from the reflection. Even if the re-
flection is much weaker than the

Continued on page 54
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OM =

FEATURING W2DRZ 902 MHz

TRANSVERTER. NOW ONLY $299
FREE WITH PURCHASE 140 MHz 3W
AtTENUATOR A S49 VALUE

DEALER INQUIRIES INVITED

ICOM, AEA, LARSEN, VAN GORDEN,
VIBROPLEX, NYE-VIKING, FALCON COMM,
LEADING EDGE, ARRL PUBLICATIONS,
KAGLO, HAMTRONICS, PROWRITER,
ELEPHANT DISKS, DEBCO, TRIONYX

915 North Main Street
Jamestown, New York 14701

Western New York 't finest amatwar radio dealer.

PH. (716)664-6345

BATTERIES

Nickel-Cadmium.Alkaline. Lithium, Etc.
INDUSTRIAL QUALITY

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

EVERETT H. YOST KB39X1
7344 TETIVA RD
SAUK CITY. Wi 53583
ASK FOR FREE CATALOG

608) 643-3194

CIRCLE 112 ON READER SERVICE CARD

N6KW QSL Cards

The finest QSL Cards at reasonable prices.
Basic cards, map cards, cartoon cards,
photo cards and more. Your idea converted
to ink, or use standard designs. 5245 ink
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
KW Litho - Dept. 73
PO. Box 17390
Ft. Worth, TX 76102
(817) 332-3658

MAQO Electronics Company
PO BOX 6871, ALEXANDRIA VA 22306
CHUCK 703-360-5145 MARY
MICROPROCESSOR, DIGITAL, & LINEAR IC'S

FAST AND COURTEOUS SERVICE

MAIL ORDER SPECIALS

FRANKLIN ACE 1000/1200 KEYBOARDS $15
ACECALC OR DATAPERFECT SOFTWARE $10
80 COLUMN CARDS $40
7.37 MHz TURBO KIT FOR IBM PC'S $50
HARDWARE RESET KIT FOR IBM PC/XT $10
27256-20 §5 68764 $6 80287 $100
SSI-201 & SSI-202 DTMF CHIPS $7

NO MINIMUM ORDER, LIMITED QUANTITY

CIRCLE 320 ON READER SERVICE CARD

CIRCLE 298 ON READER SERVICE CARD

SYNTHESIZED
SIGNAL GENERATOR

MODEL
MADE IN SG-100F
USA $429.95
delivered

* Covers 100 MHz to 199.999 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 aB
below carrier * Output adjustable from 5500 mV at
50 Ohms » Operates on 12 Vdc @ s Amp = Available
for immediate delivery » $429 85 delivered = Add-on
accessories available to extend freqg range, add infi-
nite resolution, AM, and a precision 120 dB attenua-
tor » Call or write for details » Phone in your order as
fast COD shipment,

VANGUARD LABS

196-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 468-2720 Mon.-Thurs.

CIRCLE 79 ON READER SERVICE CARD

CB-TO-10 METERS

We specialize in CB radio modification plans and

hardware. Freguency and FM conversion kits, repair
books, plans, high-performance accessories. Over 12
years of satisfied customers! Catalog $2.

CBC INTERNATIONAL
P.0. BOX 31500X, PHOENIX, AZ 85046

— * OMAR ELECTRONICS ~ —
FOR ALL YOUR AMATEUR NEEDS
SPECIAL PRICES on all |

MFJ PRODUCTS * A.R.R.L. PUBLICATIONS |
and other Ham Radio equipment!

| == 404-466-3241 (—]
| OMAR ELECTRONICS * OmarPupo WASFON |

| RATE1HIGHWAY 81 50. » LOGANVILLE, GA 30249 |
CIRCLE 292 ON READER SERVICE CARD

LOGWRITE"

Are you tired of wasting your hme and money on sub-par
logging programs” Bring your station inlo the compuler age
with LOGWRITE. the guality menu driven. user fnendly
logging program written by Ed Troy (NGAY LOGWRITE is
the perfect accessory for the complete ham station. 1l simpli-
lies your operation and gives you the competitive cdge In
contesting and DXing, LOGWRITE works with all IlBM PCs
and compatibles,

-

LOGWRITE's unigue split screen fealure allows [or simulta-
RSOLE J.D'E_!.‘,‘I.I!:IH and 1ext processing. 11.5;:.;.;1'!1-].: features include:
instant callsign or prefix search
-Print . Edil. or View reconds
Plenty of room for notes & addresses
-Automatic ume'dale stamping

Text processor (catures aulomatic word wrap, backspace cor
rect, and scrolling. Throw away your pen and paper!

Toorder your copy of LOGWRITE, complete wilth instruchion
manual, send $24.95 (Pa. residents add §1.50 sales tax) to

Arrospace Consulling
P.Q). Box 156, Gwynedd, Pa. 19436

30 day money -back guaraniee

O call 1 (800 3454156 exi. 54 toorder with Visad Mastercard
{Please specily 3.5 or 525 inch floppy |

CIRCLE 88 ON READER SERVICE CARD

e
oS
: ‘j ¥ e ; Work DX without telling the neighbors
| ' Airmail lafopack $1 AntennasWest
Box 00625, Provo, UT 84605

NOVEX

DMA4061 Dip Meter every ham npeeds one

'
4

e

._-r"'"-.:-':.":.-
V72l -
v : |

A must lfor every ham shack - check coils, tank circuits,
antennis, uwse 8% RF penerator , internal modulation, lopk
for harmonics. 1.5 - 250 MHz & plug-in cosls

‘only $79.95 + $4 S&H

SWR-3P SWR/Power/Field Strength

o ! # Memures outpul/SWER,
while on the amr

ke o e+ 10 & 100 watt scales
Mo B - 1710 150 MMz
»ﬁ_‘_.m‘ i G o R0 239 caneclors
. - - § whip antenna

' only $19.95 +§4 S&H

! PM330 RF Power Meter/Dummy Load

¢+ |3 1o 500 MH:

i 50 ohmas “NTT

v 57207120 wall ranges
» measures  your HFE &

:. HT power oulpul
only $99.95 + $4 S&H

| FC5250 Counter know your transmit frequency
' « |0 Hz to 150 MH:

« T digits

» Accumie 10 | cound
= Cigte Himed | o 5 s8¢
+ HF & YHF inputs
¢ Excellent Tor audio
¢« AC power adapter

included
only $129.95 + $4 S&H
B Orders: 800-368-3270 ‘=2 i =

PAGP

EEB  Electronic Equipment Bank
- $165 Mill S, NE. Vienna, VA 22120
[juit minules fram Washinglon, DC)

here's the Beam?

Unobtrusive DX Gain Antennas for 80 thru 10
= Eaqaly hidden = Install Fast * Fixed or Portable =

There's 3 20 meter satenna with real DX Puach
hidden in this picture. You can't see iL. and your
neighbors can't either. Buot it works DX barefoot
anyway. How shout s low profile RO/I0/30 tri-
bander? Ora 2 element monobander for the amic?

=4
All easily fit the pockerbook—Priced 529 10 599,

E ]

[ 5

373-8

CIRCLE 107 ON READER SERVICE CARD

ETCHED GLASS !

CALL
SIGN
MUGS

$7.95

PLUS $2.50
SHIPPING &

HANDL ING

MONEY DRDERS 3
CHECKS PAYABLE T0 :

COMPANY LOGO'S

CUSTOM ORDERS WELCOME
WRITE FOR QUOTE TOOD W. SKOGEN
P.0. BOX 3025

FOX VALLEY STATION
AURORA, IL. 60504

{312) B805-5972

ILLINDIS RESIDENTS ADD &.75% SALES TAX
ALLOW 2 - 4 WEEKS FOR DELIVERY

CLEARLY PRINT YOUR
CALL SIGN & NAME

CIRCLE 268 ON READER SERVICE CARD

73 Amateur Radio » December, 1988 53




_—m

Homing In
Continued from page 52

direct signal, it may be impossible
to get a correct bearing on the di-
rect signal.

Hunters using beams can dis-
tinguish the peaks of direct and
reflected signals as long as there
is sufficient signal level differ-
ence. Furthermore, when the sig-
nal is weak, the higher gain and
larger capture area of the beam
make it a much better performer
than the loop.

Forget Loops?

Were all those guys who wrote
glowing descriptions of their 2 me-
ter loops wrong? No, just overly
enthusiastic. Either they didn't
have serious competition, or they
didn’t realize how much more suc-
cessful they'd be with a better
setup.

The loop is not the best tool for
the task. It may be your idea of fun
to enter a 20 meter DX contest with
a QRP rig and a grounded vertical,
but you wouldn’t do it with the
expectation of winning (unless ev-
eryone else in the contest had QRP
and a vertical). You need some-
thing much better to be truly com-
petitive against the big gun sta-
tions. In T-hunting, it's the same.

Several years ago, Dick Reimer
WGEET knew there was a 2 meter
repeater jammer in his neighbor-
hood, because the jammer had a
strong signal on the input. Dick
didn’t have RDF gear at the time,
so he spent a couple of hours
building a simple B-inch diameter
loop. It gave good nulls, and its 0.3
wavelength size gave it good sen-
sitivity. The jammer cooperated
(unknowingly) by staying on the
air and being in a location free of
multipath. WBET tracked him
down in short order, and ended
the problem.

tests. | don’t do that any more.
Loops have their place, but com-
petitive 2 meter T-hunting around
Los Angeles isn't one of them.
Signals are too weak, and the
hiders usually pick spots in the
hills or in urban areas that make
the signal ricochet around like a
ping pong ball.

If you want to get started simply
and cheaply in 2 meter hunting,
and you want a fighting chance
against big gun hunters, my ad-
vice is to skip loops and use a
simple qu:d or beam. It's a bit
more wor'i, but there'll be no

“Null-hunting with a loop can be
very frustrating when multipath
is present.”’

In that situation, a loop can do
the job well, but the serious sport
hunter would not want a loop as
his primary RDF system on a com-
petitive hunt against experienced
hunters. WEET knew that, so he
later got a commercial Doppler
RDF for serious hunting.

As part of my T-hunt talks to
local radio clubs, | used to demon-
strate WBET's loop as an easy
way to get started on T-hunt con-

null-fill or bi-directionality prob-
lems to worry about. You'll get
much more signal, too.

Try a Loop on HF

Loops are far more success-
ful on 6 and 10 meters, since
there is much less multipath on
these bands. Signals are stronger
because they must overcome
atmospheric noise to be heard.
The Southern California Six Meter

Club sponsors a monthly dual-
band 6 and 10 meter hunt in the
Orange County area. Many of the
participants use loops.

The most popular 6 meter
loop is the low-cost Army sur-
plus AT-339/PRC (see photo).
Ruggedly built for field use, it
tunes 38 to 55 MHz with a built-in
attenuator for strong signals, and
a sense circuit to resolve the back/
front ambiguity. You can find oth-
er models with a little scrounging,
including the older AT-249/GRD,
which also covers the same
range. The AT-340/PRC looks just
like the AT-339/PRC, but it's for
20 to 39 MHz, making it suitable
for 10 and 11 meter use.

What's Better Than a Loop?

In summary, a loop is a poor
performer for serious RDF
work above 100 MHz. In future
columns, we'll look at the
methods that top-notch hunters
use on the VHF bands, including
beams, switched antennas, and
dopplers. We'll compare their
performance in a variety of hunt
situations.

If there’s a T-hunt topic you'd
like to see covered, please drop
me a line. | am also eager to hear
about hunting activities in your

area. 8}

for you.

yw

or all sh hipping.

DEALERS
Sell 73 Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

* If you carny#8Amateur Radio it willincrease
your B’tom traﬁcmand our deﬂlel’s teﬂ usthat

e Increased stare traffic means increased: sa]gs
ams will come into-your store to
pick up the latest 73 and end up buyi
latest aﬁ%ﬂnd all-mode transceiver (or at
least afew feet of coax).

nateur Radio guarantees each issue—
ay only for the copies that yﬂu se]l We

Fmrmﬁm ion on ﬁlﬁng 73 Amateu
phy at 800-722-9790, or write to 73 Amateur
Radio, WGE Center, Peterborough, NH 03458.

Amateur
) Radio

WGE Center, Peterborough, NH 03458 800-722-7790
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E
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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. Call or write 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..WB0ORG

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-t 8am-5:30pm pst.
P.C. ELECTRONICS

Visa, MC, COD
Tom (W6ORG)

2522 Paxson Ln Arcadia CA 91006
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Mike Stone WB0QCD
PO Box H
Lowden, IA 52255

ATV for Weather/Packet
Public Service

The ATV mode can be especial-
ly helpful in aiding already estab-
lished weather storm alert and
emergency weather nets com-
monly held on 2 meters across the
country. All our local amateur
weather spotter nets were doing
an admirable job over the
years, protecting and serving lo-
cal law enforcement and city/
county officials with storm spot-
ting information updates. Many of
the amateurs realize that they
lacked professionalism in two ar-
eas: 1) passing witnessed ''spot-
ter'' messages and sightings on to
nearby counties and states, and
2) getting advanced early warn-
ings to all affected areas, prior to
establishing the weather watch
spotters nets.

Two years ago, our BRATS ATV
club installed on our remote trans-
mitter and repeater system

Ham Television

cal and county law enforcement
department, ESDA directors, and
weather observers. The basic pur-
pose of this new group was to
provide early warning and storm
advancement information to all
the local weather spotter nets.
We chose a wide-range, hardly
used, quiet 2 meter FM repeater
(in Maquoketa on 147.06 MHz),
to conduct our meetings and
nets rather than interfere with the
ongoing local weather spotter
nets. Assigned members from
these nets come to our frequen-
cy most of the time and thus re-
port back into their own nets with
updated information. We also
hold a regular Sunday evening
EARWARN NET at 9:30 PM after
all other local nets are over. This
new group met monthly at dif-
ferent locations to get things es-
tablished, and eventually voted
for quarterly meetings. We have
our own newsletter—Take Cov-
er—funded by donations from
other local amateur radio clubs
and groups.

The Tri-State EARWARN
Group works this way: Members
of the local Fast Scan gang
observe incoming inclement
weather on a regular basis on the
ATV weather radar feed. Once
bad weather threatens, packet ra-
dio beacon messages (145.01
MHz) are sent to designated EAR-
WARN relay digipeaters in the
projected path of the storm. We
also go on FM voice to several of
the local 2 meter repeaters in the
area and announce what is hap-
pening to local EC or RACES per-
sonnel. The ATV radar feed and
television transmitter is “‘locked
on" for all to see during the entire
span of the storm period. Packet
radio beacon (unconnected) mes-
sages are constantly sent up
through the digi relay stations. We
also man the mentioned EAR-
WARN 2 meter FM frequency for
general WX related talk discus-
sions and updates.

We are doing something on
packet radio that relates to the
used FSTV mode and is quite in-
teresting and perhaps a *‘first"’ for
packet use around the country.
We designed a video screen map
of lowa and lllinois counties and
placed around this map (across
the top), an A-Z and (down the left

side), 1-20 numbered grid refer-
ence index for marker indicators.
We distributed copies of these
maps at meetings and may also
sit on local BBSs for packet opera-
tors to download and print out
on their own personal computers.
(We have, by the way, a KA Node
designated weather BBS estab-
lished (KOOQP-3) that takes and
stores all weather-related mes-
sages, announcements, maps,
charts, etc.) At the ATV radar
viewed station, and with these
maps stored on disk files, the
packet maps are filled in with
XXXs and various NWS storm
warning level indicators (222, 333,
444 etc.) on the TV screen as o
exactly where the inclement
weather is located. Then this now
updated, filled-in packet infor-
mation map is sent over pack-
et, or, on voice, is described in
exact detail using the provided
A-Z and 1-30 grid locators. Even
those in the net without ATV capa-
bility then has on paper a map
showing where the inclement
weather storm cells sit. This hard-
copy is especially useful for pass-
ing on to County Radio and Disas-
ter Services Officials for their
judgments and decisions. The of-
ficials now have something to

back up their decisions which

(N9CAI ATV/RT/R) a Kavorus
Color Weather Radar feed for
910 MHz. We obtained this
feed from a local NBC TV sta-
tion (KWQC-TV) which em-
ploys a couple of our ATV club
members. We got permission
from The Kavorus Company in
Minnesota for just such a non-
public view feed. These feeds
and other types of radar ser-
vices, including Doppler, are
available in many area TV and
radio stations or at National
Weather Service facilities.
They are also available at
some commercial business fa-
cilities, such as local Airport
Flying Services or other busi-
ness that use weather radar
equipment. Once a weather
radar feed source is captured
on the ATV repeater or remote
transmitter, your ATV system
will blossom with new interest,
members, and public service
projects!

EARWARN

We established a brand new
inclement weather early warn-
ing group that comprised
county-appointed ARRL EC

Experimsntal 5.E.
Covering A.R.E.S.

A B C D E F B H I

)
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ETATISTICAL STORM WATCH INFORMATION:

Time of WX RADAR display:

General Direction of Storm Cell (s)
Estimated Speed ™4 of Storm:
WHARMNINGE in effect for:
Additional Commesnts:

Converted from ATV to Packet by:

Iowa County ATV “viewed* convertes *:
by Craig WBOOLX and Mike WBOQCD of Tri-State - -Fus=N Sroup
Districts II, III, IV ans W
89 Column Text Print Requirec

August Tth, 1988

J K L mMm N OFP Q R 8 7T

Courtesy BRATS ATV/Packet Club & Tri-State EARMARN GROUP
KNQC-TV NBCA - Moline Mational Weather Bursau at QC Airport, Moline,

=ACYET RADID Map

Uu v W x ¥ 12

i ERANEFRFSFAAERRERARFETAERAERARAESERARERREE Rt FEERES RS R REE

2 & BHLACKHAKK = BUCHAMAN * CELAWARE » DUBUGUE H

- - + - L )

4 - - - - :

! - " - * 5

& - - 3 - |

T - - - - H

=] T T e P PR R P R R e s e P e R s s sk

7 « BENTON * LIMNN & JONES s JACHSON

et - | - - - L] |

i1l - & & - }

12 - - £ S L] 1

ix - - L3 X R RS R R 2 o S b b a g a b bl b

18 ™ - sespsatbessnsens [ INTDON

15 sasssssssssssEssRessssssssssens LD -

1& & TOWA & JTOHNSON - - }

L7 ™ - - B LSS RREETERETRE S

= | . & " = SCOTT }

L= - - - & |

2a - & e e e R R L R A

g | R T I s e Y T ] = MUSCATIME - -5 E

- ® EEUELE = WASHINGTON - L - =

3 - - aesew Tt ]? Illinocis

=4 - - - sEEFEEEEEN ]

| - #* & LOUISA F LEVEL 1: L%t. Rain

25 - - . - LEVEL 2: Mod. Rain

=>F Ll P T Y T Y P Y Y - LEVEL I: Heawy Rain

28 - ) LEVEL 4: HRain/Winds

29 fesassnsnane LEVEL 5: Hail Poss.
LEVEL &: Very Severe

L M ND P Q@ R 8 T U™ muN X ¥ I

Movesenti

IL.

may be controversial by the
public after the storm period
passes. All maps also include,
among other information, low-
er page time, direction of
storm, and estimated storm
movement speed. There's
nothing like hardcopy evi-
dence of Level 5 and 6 intensi-
ty build-ups to set storm warn-
ings in action!

The work of being able to
harmonize several Amateur
Radio Groups together for in-
clement weather situations
(ARRL District DEC), is similar
to the job of a county disaster
services director. It is impor-
tant to understand the opera-
tions and needs of all of the
local groups who are all trying
to accomplish the same goals.
ATV radar is the vehicle to do
it. It is up to someone, or some
newly established EARWARN
type group, to take charge and
blend these groups and ser-
vices.

For more information on this
type of service, the EAR-
WARN Take Cover newsletter
is available. Send $1 and
your SASE to Kurt Johnson

and assistant ECs, RACES
personnel, county and state
disaster services officials, lo-

Map obtainable from packet radio on which observers plot the location and

movement of storm cells.

KOOQP, c/o Cedar County
ARC, Cedar County Court-
house, Tipton, lowa 52772. &

73 Amateur Radio = December, 1988 55




Regular SALE
5995.00

HF Equipment

IC-781 Xcwr/Revr/ps/tuner/scope ... Call

IC-761 Xcvr/Revr/ps/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 ............. 59.00

IC-751A S-band xcvr/.1-30 MHz rcvr 1699.00 1469

PS-35 Internal power supply ....... 219.00 19935

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%
FLosd AN e s oo b s 49.00
FL-70 2.8 kHz wide SSB filter ...... 59.00

49.00

SR

P T e

PS-55 External power supply....... 219.00 199%

AT-150 Automatic antenna tuner ... 445.00 369
FL-32A 500 Hz CW filter ........... 69.00
EX-243 Electronic keyer unit ....... 64.50
UT-30 Tone encoder .....cccvvuesen 18.50

Other Accessories Regular SALE
IC-2KL 160-15m solid state amp w/ps1999.00 1699
PS-15 20A external power supply..... 175.00 1599

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........ccooievvn, 179.00 164%
SM-6 Desk microphone .............. - 4195
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, only.... 519.00 449%
GC=5 World Eleok bt ivia v irns 91.95 79%

Order Toll Free: 1-800-558-0411

O
ICOM

* Large Stocks
* Fast Service
* Top Trades

az AES”

VHF/UHF base multi-modes Regular SALE
IG-275A 25W 2m FM/SSB/CW w/ps 1299.00 1069
IG-275H 100W 2m FM/SSB/CW...... 1399.00 1129
|C-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 wips...... 1399.00 1129
IC-575H 100W 6/10m xcvr........... 1699.00 1499

IC-471H 75W 430-450MHz base (¢/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 ......coovvven. 47.95
EX-310 Voice synthesizer .......oo.coes 59.00
1S-32 CommSpec encode/decoder.... 59.95

UT-15 Encoder/decoder interface... 34.00
UT-158 UT-15S w/TS-32 installed..... 96.00

VHF/UHF/1.2 GHz Mobiles
IC-37A 25w 220 FM/TTP mic... (c/0) 499.00 349%
IC-47A 25w 440 FM/TTP mic... (¢/0) 549.00 399*°

PS-45 Compact 8A power supply ... 145.00 134*

Regular SALE

UT-16/EX-388 Voice synthesizer... 34.99

SP-10 Slim-line external speaker ... 35.99
IC-28A 25W 2m FM, TTP mic ......... 469.00 409%*
IC-28H 45W 2m FM, TTP mic.......... 495.00 439
IC-38A 25W 220 FM, TTP mic ........ 489.00 349%

IC-48A 25W 440-450 FM, rEguIar‘m‘iE 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 squelch......... 39.50
UT-29 Tone squelch decoder....... 46.00
HM-16 Speaker/microphone ....... 34.00

IC-228A 25W 2m FM/TTP scan mic... 509.00 4499

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 ....... 299 00 2699
UX-29A 2m 25W band unit......... 299.00 269
UX-29H 2m 45W band unit......... 349.00 319%
UX-39A 220MHz 25W band unit.... 349.00 289%
UX-49A 440MHz 25W band umit.... 349.00 319%
UX-59A 6m 10W unit ......ovvvnsn. 349.00 319%
UX-129A 1.2GHz 10W band unit ... 549.00 499%
IC-1200A 10W 1.2GHz FM Mobile..... 639.00 5499

IC-3200A 25W 2m/440 FM/TTP (c/0) 635.00 499

UT-23 Voice synthesizer............ 34.99
IC-3210A 25w 2m/440 FM/TTP ...... 739.00 645°:
AH-32 Z2m/440 Dual Band antenna ... 39.00

AHB-32 Trunk-lip mount ........... 35.00

Larsen PO-K Roof mount........... 20.00

Larsen PO-TLM Trunk-lip mount.... 22.00

Larsen PO-MM Magnetic mount.... 22.00

RP-1210 1.2GHz 10W 99 ch FM xcvr 1529.00 1349
RP-2210 220MHz 25W repeater ...... 1649.00 1469
RP-3010 440MHz 10W FM repeater... 1299.00 1149

Due to the size of the ICOM pmduct line, some accessnry
items are not listed. If you have a question, please call.
All prices shown are subject to change without notice.

0 | [
M-usie-rcurd VISA
. :}tﬂ_.___ = s
Hand-helds Regular SALE
IC-2A Z-meters........ 289.00 259%.
IC-2AT with TTP....... 319.00 279%

& 1C-3AT 220/TTP (c/o)
© IC-4AT 440 MHz, TTP 349.00 2999
IC-02AT/High Power 40900 349%
IC-03AT for 220 MHz 449.00 2894
|IC-04AT for 440 MHz 449.00 389%
IC-u2AT forZ2mw/TTP 329.00 289%
|IC-udAT 440 MHz, TTP 369.00 299%
IC-2GAT for Zm, TTP 429.00 379%
IC-4GAT 440MHz, TTP 449.00 3999
IC-32AT Z2m/440MHz 62900 559

IC-u2A for 2m w/o TTP
Reg $299 - Closeout $24995

IC- IEAT IW 1.2GHz FM HT/batt/cer/TTP 473.00 369%°
IC-12GAT Dix 1/7W 12GHz FM HT/TTP 529.00 469°°
Aircraft 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 800mah/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 Dlx using BP-3 ........... 20.50
LC-14 Vinyl case for DIx using BP-7/8 ........ 20.50
LC-02AT Leather case for Dix models w/BP-7/8 5450

349.00 2693%

Accessories for IC and 1C-0 series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 49.00
BP-3 Exira Std. 250 mah/8.4V Nicad Pak .... 3950
BP-4 Alkaline battery case......ooovvvveennnnn.. 16.00
BP-5 425mah/10.8V Nicad Pak - use BC35 65.00
CA-5 5/B-wave telescoping 2m antenna ...... 19.95
CP-1 Cig. lighter 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............ 25499
LC-2AT Leather case for standard models.. ... 54.50
RB-1 Vinyl waterproof radio bag................ 35.95
HM-9 Speaker microphone... LT . 47.00
HS-10 Boom mlcrutrhﬂnefheadset 2450

HS-10SA Vox unit for HS-10 & Deluxe ﬂnlyr 24 5()

HS-10SB PTT unit for HS-10.. cenenta o 2050
35-325MP Commspec 32-tone encoder ....... 27.95

For other HT Accessories not listed please CALL

Receivers Regular SALE

R-71A 100kHz to 30MHz receiver...... $999.00 869
RC-11 Infrared remote controller.... 70.99
FL-32A 500 Hz CW filter ............. 69.00
FL-63A 250 Hz CW filter (IstIF).... 59.00
FL-44A SSB filter (2nd IF)............ 178.00 1599
EX-257 FM unit... crrnanesia | 4IHIE)
EX-310 Voice synthewer ............ 59.00
CR-64 High stability oscillator xtal  79.00
SP-3 External speaker.. A 65.00
CK-70 (EX-299) 12V DC ﬂntmn 12.99

MB-12 Mobile mount .......oooevinns Z2n.99
R-7000 25MHz to Z2GHz scan revr ..... 1199.00 1049

RC-12 Infrared remote controller..., 70.99
EX-310 Voice synthesizer .. 59.00
TV-R7000 ATV unit.. veerssnne . 133001299
AH-7000 Radiating antenna ......... 59.00 (16)

HOURS @ Mon. thru Fri. 9-5:30; Sat. §-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 ELECGTRONIC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 ® Phone (414) 442- 4200

AES® BRANCH STORES

ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO, lllinois: 60630

WIGKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside 1 _800-321-3594

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

Quiside 1 800-327-1917 No Nationwide WATS

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

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

Qutside 1 _800-634-6227

Associate Store

ERICKSON COMMUNICATIONS
9456 N. Milwaukee Avenue

P_hune (312) 631-5181
Qutside 1_800-621-5802



ICOM

The IC-32AT 2m/70cm dual band hand-held
is new from ICOM. It is a full-featured HT. The
32AT has five watts of power output on UHF,
and five and a half watts out on VHF. It has
out-of-band reception (138-174 MHz and
440-450 MHz). The 32AT also has full duplex
capabilities when the two channels are in dif-
ferent bands.

There are also many
memory features. The
32AT has 40 simplex
memory channels, that
allow storage of up to
20 duplex frequencies.
Each independent
memory stores fre-
quency, offset, and
subaudible tone. It al-
so has programmed
scan. The memory
scans all the channels
except the one you
have locked out. The
optional UT-40 tone
squelch unit monitors
busy channels and
beeps and flashes
when the subaudible
tone is received. By
pushing the monitor
switch, you can check
the repeater output. All
ports have rubber plugs that insert into them
when they are not in use. The IC-32AT also
has priority watch, that monitors the call chan-
nel every five seconds while operating on an-
other frequency. The IC-32AT is available for
$629. For more information, circle Reader
Service number 230.

e P s o i

AAmAM |

The IC-781 HF base station transceiver
operates all modes and bands 160-10 meters,
and receives continuously from 100 kHz-30
MHz. Its prominent feature is a band spectrum
scope that displays signals in a 50/100/200
kHz range of the operating frequency. This all
displays on a built-in five inch CRT screen.
This screen displays frequencies, modes,
memory contents, operating notes, RIT, two
memo screens, and subdisplays for Packet
and RTTY. The IC-781 also features dual
band watch, twin passband tuning, 99
tunable memories, all wide and narrow filters,

direct keyboard frequency entry, 150 watts
output, built-in power supply, dual noise
blanker, five multi-function timers, and two
internal clocks.

Suggested retail for the 781 is $5,995. For
more information on this and the IC-32AT,
contact ICOM America, Inc., Corporate
Headquarters, 2380 116th Ave. NE, PO
Box C-90029, Bellevue, WA 98009-9029;
206-454-8155. The Reader Service number
is 229.

KENWOOD

The new TH-25 2 meter hand-held is similar
in size to the BT hand-held series. The TH-25
puts out 5 watts on the high setting. The fre-
qguency coverage of the TH-25AT is 141-163
MHz (RX) and 144-148 MHz (RX and TX). It
has a front panel DTMF pad and 14 memories.
Other features include automatic offset selec-
tion, multi-function LCD display, rotary dial for
memory, tone alert for quiet monitoring, band
and memory scan, automatic power-off cir-
cuit, and a CTCSS encode/decode unit (op-
tional). It is also water-resistant. The price is
$329.95.

The TM-621A is the
first 144/220 MHz FM
dual-bander. It in-
cludes a dual channel
watch function, se-
lectable full duplex op-
eration, 30 memory
channels, extended
frequency coverage
on receive (138-174
MHz and 215-230
MHz), large multi-color
LCD display, and pro-
grammable scanning.
The 621 outputs 45
waits on 144 MHz and
25 watts on 220 MHz.
Also included is an au-
tomatic offset selec-
tion on both bands, and dual frequency dis-
play for “‘main’’ and ‘‘sub-band’’ with
automatic band changes. The suggested re-
tail price is $700. For more information contact
Kenwood USA Corporation, Communications
and Test Equipment Group, 2201 E.
Dominguez Street, Long Beach CA 90810;
213-639-4200.

YAESU

The FT-747GX is a compact SSB/CW/AM
and FM (optional) transceiver outputting 100
watts PEP on all HF amateur bands. It also
has general coverage reception continuously
from 100 kHz to 30 MHz. Features include
operator selectable coarse and fine tuning
steps optimized for each mode: 25 Hz and 2.5
kHz for SSB and CW, 1 and 10 kHz for AM,
and 5 and 12.5 kHz for FM (with the optional
FM board).

The 747GX has a dual VFO, along with 20

. memory channels, which also store mode.

You can choose frequencies, too, over which
the scan skips. Scanning can be set for auto-
resume, Memories are selectable from the mi-
crophone ur/pown keys. Eighteen of the mem-
ories can also store independent transmit and
receive frequencies for non-standard split-fre-
quency operation. Suggested retail price is
$890. Circle Reader Service number 228 for
more information.

The FT-767GX from Yaesu receives from
100 kHz to 30 MHz continuously and transmits
on all HF amateur bands. The receiver design
is an upconverting triple superheterodyne.
The PLL includes a modular temperature-
compensated crystal oscillator (TCXQO), to
minimize frequency drift.

Features include memorized pro-
grammable tuning steps for each mode, from
10 Hz to 100 kHz; digital wattmeter and auto-
calculating SWR meters; and selectable VFO
tracking, where both VFOs tune together (for
convenient repeater operation). Ten memo-
ries include modes and a check function, by
which memory contents may be displayed
without affecting simultaneous operation on a
VFO. There is also band, memory, and limited
band scan.

The FT-767GX has a built-in automatic
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antenna tuner. The automatic HF antenna
tuner includes one memory per band. The
contents of this memory automatically returns
the settings to their previous positions for
quick settings when changing bands.
Suggested retail price is $1,930. For more
information, contact Yaesu USA, 17210 Ed-
wards Road, Cerritos CA 90701. Circle Read-
er Service number 227 for more information.

HEATH

Heath's new SA-2060A deluxe antenna
tuner will effectively tune and match balanced
or unbalanced feedlines and single-wire and
ladder lines up to 1 kW, on the 160-10 meter
bands.

It features a dual wattmeter, single switch
antenna selection, and total front panel con-
trol. With a single switch, the user can select a
dummy load, or any of three permanently
connected antennas, including a long-wire
antenna.

Dual wattmeters read both forward and re-
flected average power, and in two ranges. The
wattmeter section of the antenna tuner installs
directly into a transmission line to measure the
power on all frequencies between 1.8 and 30
MHz. It measures output up to 200/2000 watts
in the forward direction and up to 50/500 watts
reflected. The antenna tuner handles power
input up to 2000 watts PEP on SSB, and 1000
watts on CW. The suggested retail price is
$270. Circle Reader Service number 226 for
more information.

Heath's HK-21 Pocket Packet TNC is the
latest and smallest TNC available.

If your hand-held transceiver uses a mini
phone jack for speaker output and a sub-mini
for microphone, you can immediately connect
the transceiver to the Pocket Packet unit at
any time with the two shielded cables sup-
plied. The HK-21 includes a built-in mini bul-
letin board. The HK-21 requires a
9 to 13.8V supply at 40 mA nominal current.
The price is $219.95. For a free catalog and
more information contact Heath Company,
Dept. 011-652, Benton Harbor MI 48022. For
this product, circle Reader Service number
225 for more information.
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MFJ ENTERPRISES

The 3 kW Versa Tuner Model MFJ-989C
is a full-featured HF antenna tuner. It has
two large transmitting variable capacitors
that can withstand 6000 RF volts. The 250 pF
cap gives an extremely wide matching range,
even on 160 and 10 meters. It also has a
roller inductor. A three digit turns counter and
a spinner knob give precise inductance con-
trol. You can use this tuner from 1.8 to 30
MHz, including MARS and all the WARC
bands.

Retail on the MFJ-989C is $349.95. For
more information contact circle Reader
Service number 224.

Also from MFJ Enterprises is the new MFJ-
986 2-knob 3 kW Differential-T Antenna Tuner
with peak and average reading cross-needle
SWR/wattmeter. The T-network tuner uses a
single differential capacitor in place of two
variable capacitors. It covers 1.8 to 30 MHz
continuously, including MARS and all the
WARC bands. The user adjusts only two con-
trols. The MFJ-986 is broadband, which elimi-
nates constant retuning. A three-digit turns
counter plus spinner knob gives precise in-
ductance control.

A lighted two color peak and average
reading cross-needle SWR/wattmeter lets
the user read forward and reflected power
and SWR. It also has a new directional coupler
that gives more accurate SWR and power
readings over a wider frequency range. The
six-position antenna switch lets you select two
coax lines and/or random wires (direct or
through tuner), balanced line, and external
dummy load.

A new current balun for balanced lines re-
duces feedline radiation that causes RF in
your shack, field pattern distortion, and TVI.
Ceramic feedthrough insulators for balanced
lines withstand high voltages and tempera-
tures. The new MFJ-986 3 kW Roller Inductor
Differential-T Antenna Tuner comes with
MFJ's one year unconditional guarantee. The
suggested retail price is $239.95. For more
information contact MFJ Enterprises, Inc., PO
Box 494, Mississippi State, MS 39762, 601-
323-6551. Circle Reader Service number 214
for additional information.

GORDON WEST
RADIO SCHOOL

Gordon West Radio School offers cassette
theory courses for the following amateur radio
license categories: 1) Novice-two cassette
theory and two cassette code; 2) Technician-
four cassette theory and textbook; 3) Gener-
al-four cassette theory and textbook; 4) Com-
bination Tech/General-four cassette theory
and textbook; 5) Advanced-four cassette the-
ory and textbook; 6) Extra—four cassette theo-
ry and textbook.

Each theory course features the new re-
vised question pool that parallels the actual
VEC-administered examination. Questions
are covered on the cassettes in the same or-
der as they are in the book.

Visually impaired will especially appreciate
the fact that this course can be followed with-
out any visual aids. The included textbook
assists, however, in better understanding
some schematic diagrams and block dia-
grams.

Each cassette course with its accompany-
ing textbook is $19.95, plus $2.50 postage
and handling, when ordering directly from Ra-
dio School. For more information write: Gor-
don West Radio School, 2414 College Drive,
Costa Mesa CA 92626, 714-549-5000. Reader
Service number 223.

WILLIAM M. NYE CO.

The Nye RF Power Monitor System con-
tains many features. It gives peak, average, or
peak and hold readings at a flick of a switch [t
has a sample and hold analog memory circuit
capable of displaying for up to 20 seconds the
correct peak power readings of a single 1 ms
pulse. The power monitor automatically
switches power scales to 5 KW. It has a built-in
adjustable ALO. It comes with a directional
coupler that goes in-line with the coax, and is
connected to the meter with a four-conductor
flexible cable. This lockout circuit for your am-
plifier will operate from either SWR or reflect-
ed power. It uses heavy duty relays with isolat-
ed contacts rated at 5 A at 120VAC/28VDC.
The monitor is available in two models, the
RFM-003 and RFM-005, which differ only in



wattmeter scaling. The models are priced
the same at $297, and backed by the Nye
full two-year warranty. For more information,
contact: William M. Nye Company, 1614
130th Ave. NE, Bellevue WA 98005, (206) 454-
4524. Circle Reader Service number 222.

mmammmn
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KANTRONICS, INC.

Kantronics has combined the features of
the KPC-2 and UTU-XT to create a true All-
Mode unit, the KAM (Kantronics All Mode). It
functions with VHF packet, CW, RTTY, ASCII,
and AMTOR.

KAM features HF and VHF radio ports,
simultaneous HF and VHF packet connects,
digipeating, and VHF/HF gateway.

KAM also features bargraph tuning, user-
programmable Mark and Space tones for
RTTY and HF Packet, and limiter/limiterless
operation on HF for weaker signal operation.
KAM's separate CW demodulator is also
center frequency and bandwidth pro-
grammable. The price is $319. For more in-
formation contact: Kantronics, Inc., 1202 E.
23rd Street, Lawrence KS 66046. Circle
Reader Service number 221 for additional
information.

ALINCO

Alinco Electronics,
Inc., has introduced
the DJ-100T hand-held
2 meter transceiver.
The DJ-100T puts out
about 3 watts in the
high-power mode. A
number of accessory
batteries are available,
which will supply up to
6.5 watts of output
power.

The DJ-100T has a
frequency coverage of
144-148 MHz, and is
easily modified for
CAP and MARS sim-
plex operation. Also in-
cluded are 10 memo-
ries, automatic battery
saving feature, a func-
tion and frequency
lock, and a subaudible tone encoder.

The price of the DJ-100T is $299. For more
information on this product, contact: Alinco
Electronics, Inc., 20705 S. Western Ave.,
Suite 104, Torrance CA 90501; 213-618-8616.
For additional information circle Reader Ser-
vice number 220.

HAL COMMUNICATIONS CORP.

The ST-7000 is specifically designed for
300 baud HF packet. Techniques developed
for the government and military ST-8000

(MD-1232/G) HF Modem are applied in the
ST-7000 for the unique problems of high fre-
quency packet radio operation.

AGC-controlled AM signal processing is
used, providing a very wide dynamic range.
All filters and detectors in the ST-7000 are
optimized for 300 baud HF packet. The user
has the choice of two modes: the standard 200
Hz shift mode, and the 600 Hz shift mode.
Both shifts are fully supported by separate
optimized 6-pole input filters and a 40 dB AGC
system. The standard 200 Hz shift mode uses
an optimized phase-locked loop (PLL) detec-
tor, whereas the more optimum 600 Hz shift
mode uses separate 4-pole Mark/Space fil-
ters, active detectors, and a 3-pole post-detec-
tion filter. The transmit tone generator uses a
proven crystal-based sine-wave synthesizer
circuit to assure minimum phase distortion
and spectrum splatter. The ST-7000 has three
different packet controller (TNC) interfaces:
RS-232C, TTL, and TNC Audio, making it fully
compatible with all existing packet controllers
on the market.

ST-7000 operates from +11 VDC to +15
VDC at .25 A. It is available for $299 from Hal
Communications Corp., Government and
Commercial Products Division, 1201 West
Kenyon Road, PO Box 365, Urbana IL 61801-
365; 217-367-7373. Circle Reader Service
number 219 for more information.

UNIDEN

The new Regency R-
4030 Programmable
hand-held Scanner
has many features.
Among them are 800
MHz coverage with 12
bands including 806-
956 MHz; 200 channel
capacity; 10 priority
channels to keep a
closewatchonupto 10
channels; 10 channel
banks to store frequen-
cies for convenient
use; rechargeable bat-
teries with a detach-
able battery pack;
weather search to find
the NOAA weather
channel that is active
in your area; keypad
lock; channel lockout
to lockout unused or
busy channels to con-
centrate on others;
and a track tuning fea-
ture that gives perfect
tuning on every chan-
nel for crystal clear
reception.

The R4030 is available for $399 from
Regency, Uniden Corporation, 4700 Amon
Carter Blvd., Ft. Worth TX 76155. Circle
Reader Service number 218 for additional
information.
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ENGINEERING CONSULTING

The new Model TSDQ four digit sequence
decoder replaces the popular TSD decoder
and adds several new features, including a
DPDT 2 A relay, on-board 5 volt regulator, and
digit valid indicator and expansion connector.
Board connections are via a 24-pin card edge
connector, which provides quick disconnect
and the added feature of expansion with the
new Model "Quad’ four relay expansion
card.

The TSDQ operates as a stand-alone two to
four digit touch-tone sequence decoder. The
output may be either latching or momentary
control of the DPDT relay. All 16 digits output
to the card edge connector and can be used
for single digit commands. The relay is turned
on with a four digit code and relays which may

' be turned off with individual access codes. A

master on code followed by the relay will turn
on a relay while a master off code followed by
the relay number turns the relay off. These
relay on/off codes can be a total of three to five
digits in length. In addition to the relay out-
puts, there are four transistor outputs that can
be used to provide LED read-outs of the relay
states, or as control voltage for other devices.
All output connections are via a 24 pin card
edge connector using the same pin numbers
for all inputs as the TSDQ card. This allows
instant compatibility when adding the Quad
expansion card.

The TSDQ and quad specifications are: +8
to +20 VDC of power, 200 mV-3 VAC of au-
dio, 2 amp double pole relay for output TSDQ,
16 individual digits (0-5V), and 2 A 4DP relays
for logic output quad is four double pole relays
with 2 amps. The price for the TSDQ is $79.95
and the price for the Quad is $99.95. For more
information contact: Engineering Consulting,
583 Candlewood Street, Brea CA 92621; 714-
671-2009. Circle Reader Service number 217
for additional information.

NEL-TECH LABS

The NTL Digital Voice Keyer (DVK-100) is a
state-of-the-art microprocessor controlled dig-
ital voice storage and announcement system.
It has been designed specifically for amateur
radio communications and represents the lat-
est technology in audio processing.

The DVK-100 provides four independently
selectable, variable length, voice storage
memories. It also contains a built-in selectable
audio amplifier capable of driving an external
8(Q2 speaker, with mute and high/low level
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control. It also includes a selectable audio
compressor and end of transmission tone
generator have been included.

The DVK-100 is virtually compatible with all
transceivers. It will accommodate both dy-
namic and condenser mikes and both positive
and negative PTT transceiver inputs. The
DVK-100 suggested retail price is $260. For
more information contact Nel-Tech Labs, Inc.,
PO Box 1030, Londonderry NH 03053. Circle
Reader Service number 216.

STONE MOUNTAIN
ENGINEERING CO

Stone Mountain's KW-QSYer for Kenwood
rigs provides high speed keying and easy fre-
guency selection. Its full-size keypad is in-
clined at a 10 degree angle for comfort as well
as speed. It is popular with contesters and
blind operators. It has an internal speaker that
sounds a different tone for each key. The KW-
QSYer works with the TS-940 series (with the
Kenwood IF-10B interface), the TS-440 series
(with the IC-10 interface), the TS-140 series
(with the IF-10C interface), the TS-711/811 se-
ries (with the IF-10A interface), and requires
an 8-16V, 100 mA, external DC supply. The
sister models are available for the 757GX,
757GX-ll, 767GX, and the IC-735. Priced at
$89.50 plus $2.50 shipping. A companion 12-
volt DC wall supply for the KW-QSYer is $10.
For more information contact Stone Mountain
Engineering Company, Box 1573, Stone
Mountain GA 30086; 404-879-0241. Circle
Reader Service number 215.

CALL SIGN CUPS

Call Sign Cups will personalize 10 oz. coffee
mugs and/or 15 oz. beer mugs with your call
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sign. Ceramic decals are placed on stoneware
mugs. They are machine washable and mi-
crowave safe. The prices are $5.95 for the
coffee mug and $7.95 for the beer mug, plus
shipping and handling. Quantity discounts for
clubs are available. For more information con-
tact Call Sign Cups, PO Box 17062, Raleigh
NC 27619.

EPSILON COMPANY

Epsilon Company announces Vertical Pro,
software that enables you to design medium
wave and short wave vertical arrays. By mod-
eling several possible antennas before build-
ing, you can decide what to build on an objec-
tive basis. Vertical Pro gives you the capability
to design your own at an affordable price.
Modeling the antenna first will stimulate cre-
ativity in finding better solutions given limited
resources.

The Vertical Pro gives a sinusoidal projec-
tion of the radiation pattern. This is a flat pro-
jection of the three dimensional radiation pat-
tern, color coded according to signal intensity.
The projection can be explored with a mouse
or cursor keys and the gain can be read at a
particular azimuth and take off angle in a win-
dow below. Antennas modeled with Epsilon’s
software can be modeled over your choice of
ground types such as: sea water, fresh water,
moist, average, or dry earth. The projection is
displayed in the center of the screen, the origi-
nal grid is on the upper left, and a report is on
the upper right. By moving the cursor over an
element on the grid, the resistance, reactance
and element parameters are displayed on the
bottom. Moving the cursor over the sinusoidal
projection will display the gain at a particular
take-off angle and azimuth.

Epsilon software runs on |IBM-PCs and com-
patibles with at least 256K (640K recommend-
ed), DOS 2.0 or higher. CGA or EGA needed.
The programs can make use of a 8087/80287
math co-processor and a mouse.

Vertical Pro sells for $80 plus $5 for interna-
tional shipping. Order by sending a US check
or international money order in US dollars to
Epsilon Co., PO Box 715, Trumbull, CT
06611; 203-261-7694. Circle Reader Service
number 213 for more information.

S-F AMATEUR
RADIO SERVICES

The S-F Radio Desk STD-386, from S-F Ama-
teur Radio Services, eliminates clutter by
providing enough space for a complete radio
station. It has enough space for antenna
tuners, VFO, CW keyers, filters, telephone,
and log books. It will support over 200 pounds.

It comes as a quick-assemble kit. The rear
shelf is angled at 15 degrees for better viewing
of the displays. The S-F Radio Desk is 50"
high by 39" wide. The suggested retail price
is $200. For more information contact: S-F
Amateur Radio Services, 4384 Keystone
Ave., Culver City, CA 90230; 213-837-4870.
Circle Reader Service number 212 for more
information.

S-COM INDUSTRIES

S-COM Industries introduces an option
display cabinet for the S-COM 5K repeater
controller. This cabinel may be retrofitted to
the 5K controller without soldering or rewiring.
The front panel is made with non-chipping
black anodized, with white graphics and
hidden fasteners. The red Hewlett-Packard
AlGaAs LED lamps inform the viewer of impor-
tant circuit status data, e.g. receiver COR,
transmitter PTT, CTCSS decoder, control
receiver COR, DTMF data valid, power on,
logic inputs 1, 2, and 3, and logic outputs
1,2, and 3. These LED lamps draw only 1 pA
each.

A conductive iridite-plated chassis box
reduces RFl and houses the 5K board, display
board, and an optional audio delay module.
The cabinet provides cutouts for the 5K's
power and input/output connectors, and uses
PEM fasteners to eliminate troublesome nuts
and standoffs. A ribbon cable assembly
attaches to connectors located on the 5K
and display boards, making for easy installa-
tion. The assembled and tested display cabi-
net is priced at $69 plus $5 shipping and han-
dling. A similar cabinet is available without the
display feature. Contact S-COM Industries,
PO Box 8921, Fort Collins, CO 80524; 303-
493-8316. Circle Reader Service card number
211 for more information.



MFJ ENTERPRISES

MFJ Enterprises Inc. has a new MFJ-109
World Time Clock. This clock features a slid-
ing indicator you can set to learn the times of
any of 24 international cities. It has a 24-hour
world time display and a local time display.
The LCD characters are %" high.

The MFJ-109 also has a Greenwich Mean
Time (GMT) pointer for instant access to the
international standard. Other features include
alarm with snooze, night light, daylight sav-
ings time adjustment, date change indicator,
suede-like carrying case, and flip stand. The
MFJ-109 World Time Clock comes with a one
year unconditional guarantee. Price is $18.95.
For more information, contact MFJ Enterpris-
es Inc., PO Box 494, Mississippi State, MS
39762; 601-323-5869. Call 800-647-1800 to
order. Circle Reader Service number 210 for
additional information.

SIBEX INC.

The VR-1 is one of the new lines of portable
test equipment from Sibex Inc. The VR-1is a
battery-powered voltage calibrator. The user
can select its output from 10 mV 1o 10V in a
1-2-5 sequence, using the 11 position switch
Both + and - voltages are available at the
output terminals. The front panel has a low
battery indicator. The VR-1 can be used for
equipment servicing and calibration, R&D
work, instrument calibration, and recorder cal-
ibration, to name a few applications.

It is housed in a pocket sized plastic case,
shaped for convenient holding. The power is
supplied by a standard 9V battery contained
within the case. VR-1 is available from stock at
$89.95. For more information, contact Sibex
Inc., 1088 Kapp Drive, Clearwater, FL 34625;

813-441-8525. For ad- . _@

ditional information,
circle Reader Service
number 209.

CUSTOM
TECHNOLOGY

Custom Technology
now offers a line of
wideband RF BALUN
antenna auto-trans-
formers. The trans-
formers match unbal-
anced loads (coax) to balanced loads
(antennas and ladder transmission lines).

The BALUNSs are rated at 2 kW (PEP) from
1.8 to 30 MHz continuous. The cores are pow-
dered iron toroidal types covered with glass
tape. Windings are high isolation magnet wire
o ensure maximum performance without
breakdown even when subjected to high SWR
conditions.

Available ratios are 1:1, 1:4, 1:6, and 1:9.
Coaxial termination is made with a UHF
S0-239 receptacle. The coaxial connection
is housed in a PVC cover. An "N type recep-
tacle is available at extra cost as a special
order. The 3" x 4" BALUN is made of cadmi-
um steel; the termination is made of flexible
copper braid. The complete BALUN assembly
is potted in epoxy backfill for ruggedness. The
price for each BALUN is $25. Multiband
antenna kits are available for $35 each, plus
$3 for shipping and handling. Product litera-
ture is available on request from Custom Tech-
nology, 8385 Locust, Kirtland OH 44094. For
more information, circle Reader Service

number 208.

SCOOTER PRODUCTS

Scooter Products’ Model SP4M Guard-it™
Surge Protected Outlet Strip protects modular
FAX, modem, and electronic equipment and
peripherals from surges and noise. Model
SP4M has an anti-static grounding jack for
your anti-static accessories, such as touch
pads and screens. There is full MOV protec-
tion on the power socketls to protect your
equipment.

Model SP4M handles peak surge currents
up to 6000 amperes with a clamping time of
less than 1 nanosecond. In addition to a mas-

ter on-off lighted switch, the Model SP4M has
a surge failure light which indicates abnormal
voltage or noise. This UL listed unit includes a
resettable circuit breaker and a six-foot heavy
duty cord. The Model SP4M Surge Protected
OQutlet Strip is $89.95. Scooter Products,
Ohm/electronics, Inc., 746 Vermont St.,

Palatine IL 60067. 800-323-2727 (lllinois, 312-
359-6040); FAX number is 312-359-9686. For
more information, circle Reader Service num-
ber 206.

SOLARELECTRIC

Hams and other radio operators can keep
their batteries fully charged with Solar Elec-
tric's new line of solar battery chargers. Mea-
suring only a few feet square, the Maintainer 2
model is portable enough to bring almost any-
where. The panels will keep storage batteries
charged on-site, or power the devices directly
during daylight hours. The new generation of
solar panels are also more sensitive to low
light levels and more efficient in high tempera-
ture sites. The Maintainer 2 is available for
$89.95. For technical details, write or call So-
lar Electronic, 175 Cascade Court, Rohnert
Park, CA 94928; 800-832-1986 or 707-586-
1987. Circle Reader Service number 205 for
additional information.

"GUARAN TEEDTO OUTPERFORM"

OR YOUR MONEY BACK!

™ AHTEHHH

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

the "HAM 10" is the perfect compliment to all single-band ten meter rigs.
The stainless steel base of the "HAM 10" is supplied with an adjustable
trunk lip mount. Also avallable |5 an optional adaptable heavy duty
magnamount. For a free brochure, call 1-800-323-6768 In

EXCLUSIVE FEATURES:
-

(1) HANDLES UPTO 1500 WATTS!
(2) MEATALPLAS CONSTRUCTION.

CUT-AWAY
VIEW OF
THE HAM 10

lllinois 1-800-942-8175.

(3) 30° ROTATION OF BASE.
(@) STAINLESS STEEL WHIP AND BASE.
(5) MOUNTS ANYWHERE ON ANY VEHICLE!

(® FULLYASSEMBLED WITH 18’ of RG-58 COAX.
(7) COMPUTER DESIGNED ISOLATION CHAMBER.

For A Free Brochure, Call:

1 800-323-6768 IN IL. 1 800-942-8175
TLX# 6871370 K40INTL

....(Or Write) AMERICAN ANTENNA
1500 EXECUTIVE DR. ELGIN, IL. 60123

CIRCLE 235 ON READER SERVICE CARD

73 Amateur Radio » December, 1988 61



You're Breaking
Santa’s Heart

How could you?
FEEE T TET

After all he's done for you, you still haven't sub-
scribed to 73. Month after month, Wayne and
his little elves churn out the finest ham maga-
zine in the land, working long into the cold New
Hampshire nights. Hey! The Waynedeer are

getting westless.

wr

Free!

*Santa’s Clause:

Just because it's Christmas,
Santa’'s going to give you a
break. When you subscribe,
he'll dig into his bag of goodies
and send you a free yuletide
present: your very own Giant
DX Map of the World!
Normally $§5, this 38" x 25"
map is the most up-to-date
available, pinpointing nearly
400 DX countries. It's the ulti-
mate wallpaper, and it's yours
free when you subscribe!

-E--

[ e e e -__L_..___....___ S

05 2 e : :
| YES, 1 can't stand to see Santa | 5y 5y tntszems oo Sem'sl s
| sO sad! Here's $19.97—send me I map, ﬂl:ld a E-T:l_l'd saying'wl.lat a wonderful friend I |
= a full year of 73 Magazine and my | @™ togivea gift subscriptionl :
| FREE Giant DX Map! ! Yourname |
: | Call |
l NRID = Your friend's name I
I 0 | Call =
1 Address _ = Address I
: City State Zip I City Cikte Zip :
| UAE UMC LVISA LCheck I CJAE IMC CIVISA [ICheck I
= Card# Exp. Date | Card# Exp. Date i
| For immediate service, call our smiling 800 operator: (800)-525-0643 I Call our 800 operator: (B00)-525-0643 =
ooy W00 | oo s ]

Mailto: 73 Magazine, Circulation Dept., WGE Center, 70 Rte. 202N, Peterborough, NH 03458-9995
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Number 19 on your Feedback card

AERIAL VIEW

Arliss Thompson W7XU
RR 3, Box 224
Sioux Falls SD 57106

Transmission
Line Transformers

The column covering transmis-
sion line transformers in the Au-
gust 1988 issue of 73 generated
more feedback than any previous
installment of Aerial View. This
month’s column will be devoted to
answering some questions and
making comments of general in-
terest to all readers.

Many attempted to run the BA-
SIC program listed in that article,
but had problems with it. Readers
alerted me to several problem ar-
eas. Joel WBOQGF pointed out
two errors in the program listing.
First, there are two lines num-
bered 220. Change the first line
number to 200. The second error
in the listing is in line 470. In this
line, change “‘nad’’ to “and.”

A number of persons com-
plained that, while they were able
to get the program to run in the
quarter-wave transformer mode,
they ran into difficulties when they
used the series section mode. The
general theme seemed to be that,
in the program, the impedances of
the matching section and the
main transmission line were too
close in value. Since some of
these comments came from users
of IBM clones and GW BASIC (the
same version of BASIC that | use),
the difficulty probably arose from
constraints imposed by the pro-
gram and ils equations.

iImpedance Values

Recall that the impedance of
the matching section cannot be
too close to that of the main trans-
mission line. Program lines 230-
280, and line 340, involve some
calculations that determine if
those two impedances are too
close in value. The general rule is
to first calculate the SWR that
would exist if the antenna and
main transmission line were not
matched. If the square root of that
number is greater than 1, then the
impedance of the matching sec-
tion should be greater than the
square root of the SWR multiplied
by the impedance of the main
transmission line.

Next, reverse the numerator
and denominator in the SWR cal-

Antenna News

culation. The impedance of the
matching section is now accept-
able, being less than the square
root of the SWR times the im-
pedance of the main transmission
line. For example, say the anten-
na has an impedance of 20002 and
the main transmission line has
an impedance of 500). Without
matching, the SWR would be
either 4/1 (that is, 4:1) or 1/4 (nor-
mally SWR is calculated so that it
is always greater than 1, but we
must make an exception in this
case).

The square root of 4/1 is 2.
Therefore, the matching section
must be greater than 2(50) =
10002, or it can be less than the
square root of 1/4 times the main
line impedance. With this exam-
ple, that means that the matching
section impedance would also be
acceptable if its impedance was
less than 1/2(50) = 250). If you
have difficulty with this, try work-
ing through the examples that ap-
peared in the column. The an-
swers in the examples were
calculated by the listed program.
If you have problems with the ex-
amples, check your listing for the
above corrections.

BASIC Problems

An ever-present hazard of writ-
ing programs in BASIC is that dif-
ferent computers frequently use
different versions of BASIC. For
example, a BASIC program writ-
ten on an IBM clone may not run
perfectly on a Commodore ma-
chine. In fact, it may not run at all!
Larry WBVLN wrote that his Com-
modore 64 consistently gave an
error message when he tried to
run the series-section portion of
the August program.

Speaking of BASIC dialects, |
know of at least one book which
can help you translate different
versions of BASIC—The BASIC
Handbook, by David Lien (Com-
pusoft Publishing, PO Box 19669,
San Diego, California 92119;
1981). It may no longer be in print,
but it might be available at your
local library. Similar volumes may
also be available from your local
computer store.

Those readers with Apple |l or
IBM PC computers may be inter-
ested in an offer from Larry
W1HUE. He wrote an improved
version of this program in “Apple-
soft’”” BASIC as well as in PC-style

BASIC. He also has another short
program that calculates the de-
sign parameters for antenna traps
made from coaxial cable. Larry
will supply copies of both pro-
grams for $10 ($12 for overseas
airmail) to cover the cost of the
disk and mailing. They are avail-
able on either 3.5" or 5.25"
diskettes in either IBM or Apple
format (specify which). Write to
Larry East W1HUE, 119-7 Buck-
land St., Plantsville, CT 06479.

Frequency Specific

Another question centered on
transmission line transformer use
in the field. One reader wanted
to know what length of series-
section matching transformer he
should use to feed a multiband
trap dipole. Unfortunately, series-
section transformers are frequen-
cy specific; they work over a rela-
tively narrow band of frequencies,
such as an amateur band, but
not on multiple bands. The same
is true for guarter-wave trans-
formers (a special case of series-
section transformers), quarter-
and half-wave baluns, etc. It's not
possible to feed a multiband an-
tenna through a single series-
section transformer and obtain
the correct impedance transfor-
mation on all bands.

Another reader asked whether
series-section transformers func-
tion as baluns. The answer is no.
A balun is a device that matches
an unbalanced line (such as coax)
to a balanced line or load (such as
open wire line or a dipole anten-
na). Series-section transformers
here maitch impedances. They
could be coiled to form an RF
choke type of balun, or ferrite
beads could be slipped over the
outside of coaxial series-section
transformers to choke off currents
flowing on the outside of the coax.

Ground Systems
for HF Verticals

The recent column on ground
systems and vertical antennas
brought in some interesting ques-
tions. Let's see how your answers
compare to mine.

Q. "“The wellkknown manufac-
turer of my multiband trap vertical
says that the antenna has minus
3-dB gain compared to a dipole.
This is less than that of an isotrop-
ic antenna—can this be true?"’

A. Keep in mind that a dipole
has 2.14-dB gain over an isotropic
antenna only in free space. Over
perfect ground, an additional 6-dB
of gain is possible (the direct and
reflected waves reinforce each
other); gain over real ground is

less, but still important. Even if
this gentleman’'s antenna has
3-db less gain than a dipole, it may
still show gain over an isotropic
radiator, particularly when over
very good ground.

Now for the meat of the ques-
tion: might a vertical be 3-db down
from a dipole? Yes! A vertical with
better than a fair ground system
can easily be fifty percent or less
efficient. Dipoles, on the other
hand, are typically over 90 per-
cent efficient. Of course, this anal-
ysis overiooks any differences in
polarization, angle of maximum
radiation, and so forth, but as a
general statement, yes—a muilti-
band vertical over fair to poor
ground will probably be 3-dB or
more down from a dipole.

Q | have a horizontal mono-
bander 18 feet above my roof. The
roof is 13 feet above ground. Does
my antenna think it is 18 feet
above ground, or 31 feet up? Do
wires running across the roof act
as a ground?”’

A This ham's antenna probably
“thinks™ it is 31 feet or so above
ground, as far as distant commu-
nication is concerned. Radiation
straight up may be reinforced by
wires lying beneath the antenna,
but that radiation will be of little
use on the higher frequency
bands. As the angle of radiation is
lowered, the reflection point
moves farther from the antenna.
At low angles of radiation, the
area of reflection for the antenna
may be up to 10 wavelengths
away.

If the roof were very large in
terms of wavelength, there could
be some ground effect from near-
by wires lying beneath the anten-
na, though this is not likely in most
suburban or rural locations. Note
that these comments are directed
with regard to a horizontal anten-
na. Also, the ground may not be
RF ground. The point of reflection
for signals typically does not oc-
cur exactly at ground level, but
ratheritis usually afewinchestoa
few feet below the surface. It is
deeper in poor soil, and closer o
the surface over highly conduc-
tive surfaces.

That's it for this month. Thanks
to all of you who wrote with ques-
tions, comments, and sugges-
tions. Due to my recent move,
replies to some requests for infor-
mation have been somewhat less
than prompt, but any backlog will
have been cleared by the time this
appears in print. My apologies for
any delays. Keep those cards and
letters coming (with SASEs,
please, for a reply). i
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Satellite Tracking

with your PC and the Ka.nm City Tracker & Tuner
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The Kansas Elty Tracker is a hardware and software package that connects between your rotor controller and an IBM XT, AT, or
clone. It controls your antenna array, letting your PC track any satellite or orbital body. The Kansas City Tracker hardware
consists of a half-size interface card that plugs into your PC. It can be connected directly to a Yaesu/Kenpro 5400A/5600A rotor
controller. It can be connected to other rotor assemblies using our Rotor Interface Option.

The Kansas City Tuner is a companion product that is used in satellite work. It can provide automatic doppler-shift compensation
for digital satellite work. Using our new F-Trak feature it can also slave the uplink radio frequency to the downlink radio’s freguency.
The Tuner is compatible with most rigs including Yaesu, Kenwood, and lcom. It controls your radio thru its serial computer port (if
present) or through the radio’s up/down mic-click interface.

The Kansas City Tracker and Tuner include custom serial interfaces and do not use your computer's valuable COMM ports. The
software runs in your PC’s “spare time,” letting you run other programs at the same time,

The Kansas City Tracker and Tuner programs are “Terminate-and-Stay-Resident” programs that attach themselves to DOS and
disappear. You can run other DOS programs while your antenna tracks its target and your radios are tuned under computer control.
This unique feature is especially useful for digital satellite work; a communications program like PROCOMM can be run while the PC
aims your antennas and tunes your radios in its spare time. Status pop-up windows allow the user to review and change current and
upcoming radio and antenna parameters. The KC Tracker is compatible with DOS 2.00 or higher and will run under DESQ-VIEW.

Satellite and EME Work The Kansas City Tracker and Tuner packages include the
The Kansas City Tracker and Kansas City Tuner are fully PC interface card, interface connector, software diskette, and
compatible with AMSAT's QUIKTRAK (3.2) and with Silicon instructions. Each Kansas City unit carries a one year warranty.
Solution’s GRAFTRAK (2.0). These programs can be used to load
the Kansas City Tracker's tables with more than 50 satellite ® KC Tracker package for the Yaesu/Kenpro

passes. We also supply assembled & tested TAPR PSK modems L IEntIEE rfD‘:::cEaﬂbCihel E:n::;iif I(enprn """"""""" $189
with cases and 110v power supplies. {
PO PP T By 3 N R S A $ 19

DX, Contests, and Nets

Working DX or contests and need three hands? Use the Kansas o Wi IRCEpRNEDe With. Rotor dmeriace Oytion

10 CONNGEL 1O ANY TOMOIS] o v vn v v ssssssosss e s
City Tracker pop-up to work your antenna rotor for you. The IAICARIGEN 1 AT Eotare) $199
Kansas City Tracker is compatible with all DX logging e KC Tuner (must be purchased with KC Tracker) .... & 79
programs. A special callsign aiming program is included for
working nets. e Assembled & tested TAPR PSK modem with case &
TTOvpowear supply . .....c.ceemecenocacsocsssas $219
Packet BBS
The Kansas City Tracker comes complete with special control s ANMSAT OulTvak softwars 0| . 0 s o e s 75

programs that allow the packet BBS user or control-op to perform
automated antenna aiming over an hour, a day, or a week. Your  Visa and MasterCard accepted.

BBS or packet station can be programmed to automatically solicit Shipping and handling: $5, $20 for international shipments.

mail from remote packet sites. Prices subject to change without notice
Vision-Impaired Hams L. L Grace

The Kansas City Tracker has a special morse-code sender Communications Products

section that will announce the rotor position and status auto- 41 Acadia Drive ® Voorhees, NJ 08043 e US.A

matically or on request. The speed and spacing of the code are For more info: Telephone 609-751-1018

adjustable. CompuServe 72677,1107
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Hamsarts

Number 20 on your Feedback card

Amateur Radio Via Satellite

14714 Knightsway
Drive 4
Houston TX 77083 4§

A Great
Year!

Wow! 1988 has'§
been the best year
ever for the amateur ™5

sats have come a long
way since the
launch of OS-
CAR 1in Decem-
ber, 1961. Twenty-seven years
ago, we had a single small trans-
mitter in space sending ""HI" in
code as it circled the earth, until
atmospheric drag took its toll a
few short months later. Today the
picture is much different.

For me, 1988 satellite activity
started a few minutes after New
Year's festivities had subsided.
AMSAT-OSCAR 10 was up and
running in Mode B (70 cm up and
2 meters down) with good access
to Europe. After a leisurely con-
versation with G1IMM, a check of
my satellite predictions showed
RS-10/11 available with a pass to
the west. WABTKV and N6DGK
were both ready with New Year's
greetings for those on RS-11
Mode A (2 meters up and 10 me-
ters down). Later that day, |
tracked more RS-10/11 passes
which yielded contacts all across
North America. The UoSAT
spacecraft, U-O-9 and U-O-11,
were both sending telemetry and
messages at 1200 baud on 2 me-
ters. Fuji-OSCAR-12 was soon to
be available with its digital packet-
radio system bulletin board using

St

satellite program. Ham- ‘UC‘K C.Ql‘.

Photo B. Mission palch from STS-
26: America’s return lo space.

k) batteries. During
.. each period of off
|\ time, when the
. satellite's panels
. are pointed away
~ from the sun, the
' batteries experi-
@ cnce serious and
‘6* potentially damaging
2 BT discharge. During Sep-
tember, the beacon was occa-
sionally heard
sending mean-
ingless PSK, in-
dicating that complete discharge
could be causing system resets at
low voltage levels. As long as the
batteries hold on without shorting
internally, A-O-10 with its high el-
liptical orbit may provide many
more months, or even years, of
service.

Earlier this year, U-O-11 per-
formed admirably during the
transpolar Ski-Trek operation in-
volving a joint Canadian and Sovi-
et group of skiers. This University
of Surrey satellite is now back to
its normal activities with the digital
communications experiment, ra-
diation measurements, and dig-
italker synthesized voice trans-
missions.

F-O-12 still suffers from its neg-
ative power budget. The systems
require more electricity than the
solar cells can provide. The
schedule of digital and analog
transponder activity alternates
with recharge days to keep the
batteries up. The JARL (Japan
Amateur Radio League) has pro-
vided satellite itineraries as much
as a month at a time, though. This
has helped remove the guess-

satellite nets, and also publishes
them in Amateur Satellite Report,
the bi-weekly newsletter for mem-
bers.

RS-10/11 seems to be stuck.
For 1988 there has been no RS-10
operation, and Mode T (15 meters
up and 2 meters down) has not
been heard via either unit. For the
year, we have had Modes A and K
(15 meters up and 10 meters
down) via RS-11. Mode A has
been active continuously, while K
can be used on weekdays. Uplink
sensitivity is still excellent and
downlink signals are strong. The
auto-transponder, ROBOT, has
been calling CQ on 29.452 MHz
every day. Many stations have re-
ceived QSLs for ROBOT con-
tacts. Unfortunately, they are old
RS-5/RS-7 cards with RS-10 or
RS-11 handwritten over the old
satellite names.

AQ-13 Settles In

On June 15th, A-O-13 joined the
club of active hamsats. After sev-
eral months of great contacts, sys-
tem tests and flawless ground
control, the verdictisin. Thisis the
satellite for which we’'ve been
waiting. With A-O-10 still perform-
ing well when properly illuminat-
ed, we now have two Phase 3 type
(high-orbit and long-life) satellites.

Thousands of stations are set
up for Modes B and J. A few hun-
dred are on Mode L (23 cm up and
70 cm down), and a few dozen
have been on the air via Mode S
(70 cm up and 13 cm down).

During September, tests were
run on the Mode S transponder.
The beacon frequency was quite
different from previous announce-
ments and charts, but the tran-
sponder limits were close. The av-
erage Mode S station has 2 kW
effective radiated power for the 70
cm uplink and a five-foot dish with
a GaAsFET preamplifier for the 13
cm downlink. Due to the highly

directional helix antenna on the
satellite for the 13 cm downlink,
you can only operate Mode S
when the satellite’s antennas are
almed directly at the earth. Short
stretches of S activity have been
scheduled in the middle of Mode L
periods, another mode with highly
directional characteristics.

Now that the satellite’s circuitry
has stabilized, accurate frequen-
cy lists have been made. Bob
N5SLCO composed Table 1 using
data from AMSAT-NA and Bill Mc-
Caa KORZ. Bill was the designer
and project manager of the Mode
S system.

Shuttle Activity

Amateur satellite enthusiasts
around the world closely followed
the launch, in-orbit activities, and
the landing of STS-26. The mis-
sion did not carry any amateur ra-
dio equipment, but it represented
a return to space for America and
the potential return of ham-in-
space activities on future shuttle
flights.

Most hams recall the 2 meter
activities of Dr. Owen Garriott

card.

work from

Mode J (2 meters up and 70 cm
down). Operation via the analogJ F-0-12 op-
transponder continued for voice eration. It OSCAR MODE-J FILTERS
communications. Things were is no longer
|mk|ng g.md fur 1Q,BB_ and [hey necessary PREYENT DESENSE GF YOUR DDWN'L‘NH RECE'“ER
only got better. to listen for j
il MMf PSf 70cm| [70cm

Those Still With Us ho pes of 2M Tx 41 500-7 432 - PreAmp|_" Rx

OSCARs 9, 10, 11 and 12 are finding an
still with us as the yearcomestoa active tran- MMf200-7 $55.00 PSf432 $95.00
close. U-O-9 continues with te- sponder. (usually sufficient) (for extra protection)
lemetry and bulletins. A-O-10is AMSAT ILL. @ 145 MHz 0.5d8 I.L. @ 435 MHz 0.1 dB
available again forcontactsasits N o r t h Loss @ 435 MHz 40 dB min Loss @ 145 MHz 70dB typ
orientation of its paneistothesun  America | g4 75¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA
improves. The loss of control due  forwards ® PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE
to onboard memory degradation the sched- SPECTRUM INTERNATIONAL INC. (508) 263-2145
has not affected the Mode B tran-  ule updates ﬂ P.0. Box 10845, Concord, MA 01742, USA
sponder's performance. The only every week
concern among those active on via HF and CIRCLE 183 ON READER SERVICE CARD
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WS5LFL on STS-9 in December, growth experiment, flowed to
1983. Signals from Owen’'s HT AMSAT OSCAR-13 Phase 3C ground stations on 70 cm. The
and window-mounted antenna on SRV NG PIRVES S XOuseEY transmission frequency was set to
145.55 MHz were excellent. Ten e S . match the uplink band of A-O-10,
years of planning had finally paid | ¢ vprink . Downink Sum = 1705.356 Uplink  Downlink Sum = 381,398 allowing linking of the transmis-
' | . - i
off. Earlier requests to place a S e sions through the satellite for
ham rig on Skylab had been | =™ gt apas o raliig 55,038 s 11 e puewrine eeen | those not able to monitor the sig-
turned down. s T W L At e i 35430 8.8 nals from the payload bay directly.
During the summer of 1985, Dr. | uess wws  asem pg e e Dr. Ron Parise WA4SIR will
Tony England WOORE on board | o ots 98 dssiedomte iag i acssos continue in the tradition of the pre-
the Challenger provided many | '®= wia e 540 Mi.es vious amateur activities with
19 A A ATY Al el 4 s bl Lower | imiy 5. Yy, s
h I WV 1 - L g 1% LY5_ 50 i - i
scheduled voice contacts and ex i ey e A el o o SAHE?( 2 (Shuttle Amateur H:Efﬂlﬂ
cellent SSTV (slow scan televi- | . (35918 ezt e Experiment number 2). In addition
sion) transmissions from space. | =0 s o to voice contacts, Ron will have a
Even though there was little time il g Nidenh Wyl packet radio system. It will be acti-
: i : £35.55 165, 6L ¥
for making casual contacts, the | 1. 435,845 35561 14888 vated continuously to allow auto-
TV system was activated much of o :i:ﬁ:: Lk T e matic contacts to be logged dur-
i B A e ke 3 L o
n late autumn , Spacela 1269.53) 5.0 Uplink  Downlink Diff = 1965.113 manned. The ead-Only
mission D1 took two German ama- | e s o o c55.538 e 2500, 749 ez peceswrs wwee 1w | MEMOTY) sOftware has been in a
teurs and one Dutch ham to low- | o et soaga il s TNC (terminal node controller)
earth orbit on board the Columbia. | - peceti EE EE and on the air from the Johnson
Using the callsign DPOSL, thisop- | rs.en 35735 5.6 M00.TI.  Passband cemter Space Center with the callsign
eration used 70 cm as an uplink | 1z s g B t0, s W5RRR.
ggh 2 meters as H:qha dng;;nk{-pg .41 435,73 GSAT NOOTIS  peashand towe it E:;'fgf*ﬂsﬁn Tffg :ﬁrighilnally
mESE.Egﬂ in orse e 269 TH  mDAK up L35.67T  Erglreering bescorn/RUDAK downl fnk 200, 481 Ervg!meer i rg ke wc o SC u or arc . ow [t
transmission) could be heard on 2 s is planned for March 1990. Other
meters when the system was not R opportunities to fly the SAREX-2
ug&d for voice communications. A L T e P T e S equipment may cuma_ before
Listeners could then callon 70 Cm | Made 5 in non-inverting. ie. up on USB. down o US8 then, but at least ham-in-space
(FM voice) in hopes of being heard activity is on the NASA manifest.
by the DPOSL receiver and re- AMSAT OSCAR-13 Phase 3C operating modes and frequencies. Till then we have four micro-
corded on tape. sats, RS-12/13, JAS-1B, and two

Columbia again played host to  shall Amateur Radio Club Experi- er, data from the alloy solidifica- UoSATs waiting for their trips to
an amateur radio project in early ment, flew in a Get Away Special tion experiment, the plant physiol- space. While 1988 was great, '89
January 1987. MARCE, the Mar- canister. Using a voice synthesiz- ogy experiment, and the crystal may be better yet. Bl

Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB
Manufacturers of Quality Communications Equipment

*Repeaters eStandard and
eLinks Computerized
*Remote Base Controllers
eVHF,UHF eStandard and
*Receivers Computerized
eTransmitters Auto Patches
eAntennas *Duplexers

HI Pro E EXPANDABLE REPEATER SYSTEM

* A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro "E"” IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN-
CLUDE A COMPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 19INCH RACK MOUNTABLE CABINET.
* THIS 5YSTEM 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 LDCAL 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 &0

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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Number 21 on your Feedback card

LeETTERS

73 Worldwide

As usual, 73 has always pro-
vided Interesting articles and
information. However, the days
are gone when the magazine
could be considered an "Ameri-
can’' magazine. With its primary
and secondary readership world-
wide, the editorial slant ought
to lay greater emphasis on the
needs of hams worldwide.,

J. Srinivasan VU2JX
Bangalore, India

Thanks very much for your kind
comments on the magazine! 73
has always made a serious effort
to stay in tune with hams world-
wide. What other magazine
devotes a monthly 3-4 page
column to international ham af-
fairs? This represents a minimum
of 7-8% of our editorial material
each month. (Foreign subscrip-
tions are only 5% of the total) If
you are interested in becoming
our Indian correspondent for 73
International,”” contact Richard
Phenix here at 73 HQ .. .de
NS1B.

No Code
Rerevisited

| wish to express my appre-
ciation for the useful data | have
gleaned from 73. | have only
been reading it for one year, but
| have already learned from
your antenna articles how to get
our mobile-to-base range up to
about 30 miles on a good
morning.

While I'm on-line, I'll put in a
plug for a code-free VHF/UHF
license. Some of us radio devo-
tees have a good deal more to do
than memorize things which we
will use so seldom that we forget.
This is a busy time in human
history. | expect that there are a
lot of us out here who could
make a bit of time for vox ham,
but who decline to (as we see it)
waste the time to memorize, then
forget, a language which is ar-
cane and becomes increasingly
archaic.

If radio is looking to the youth, it
will have to offer them a twenty-
first century—not 19th century—
mode of operation.

J.R.Mainfort
Farmville VA

From the Hamshack

Thanks
to the Maritime Net

| am currently serving with the
US Navy in the Persian Gulf area.
| would like to personally thank
Fred W3WZU and Dick WB1BYN
on the Maritime Mobile Net.

Once | was licensed as a ham,
| have met quite a few extraordi-
nary people who take their free
time seriously to help out others in
need. | was tasked to get priority
calls through involving deaths,
illnesses, and Easter greet-
ings. With no phone for 57 days
straight, people look for alterna-
lives.

Thanks to all the net members
on 14.313.

Bill Poulin KAAWWG/MM3
USS San Jose

Try 160!

Which BS is Bill W4TAL refer-
ring to when he says, "'Sure
don't care for the BS that clutters
up the low bands. . . sure enjoyed

the days when you could getinto a
good technical conversation with
another amateur?’’ Sure hope he
isn’t referring to ME!

One reason | like 160 meters is
that there IS plenty of technical
conversation, and very few short
rubber stamp QSOs.

Listen on about 1823 kHz any
morning before work. There are
some W4 stations talking com-
puter technology EVERY DAY.
Fascinating to listen to. And every
evening there are a couple of
hours of conversation about
packet, AMTOR, and antennas,
on about 1865 or so by a group
of 7s.

And Wayne—Newfoundland
was not an independent country in
1959. The province joined the
Confederation on March 31, 1949.

Bob Eldridge VE7BS
Pemberton BC

191 Hz or 1 Meg?

| have to take issue with Mr.
Hotine's claim that a narrow fre-
quency spectrum is occupied by
his method of phase modulation in
which short pulses are used 1o
phase modulate a carrier using a
small deviation. The phase modu-
lated signal can be expressed as:

s(t) = A(cos[wt + m(t)])

where A is the amplitude of the

signal, w is the carrier frequency

in radians/sec., and m(t) is the
time-varying modulating signal.

Using a trigonometric identity,
the equation can be written:

s(t) = A(cos[wt]cos[m(t)] —
sinfwi]sin[m(1)]).

If the amplitude of m(t) is small
(less than 0.1 radians), the equa-
tion can be approximated:

s(t) = A(cos(wt) — m(t)sin[m(t)])
since sin[m(t)] = m(t) and
cos[m(t)] = 1if m(t)is small.
The equation shows a carrier

component, cos(wt), and a double

sideband component, m(t)sin[m(t)].

This second term determines
the bandwidth of the signal. The
modulating signal m(t) is the su-
perposition of the narrow pulse
trains shown in Mr. Hotine's arti-
cle (Fig. 1B and 1D), with one of
the waveforms inverted, since one
causes a leading phase angle and
the other a lagging phase angle.

The bandwidth of a pulse train
such as this is well known and will
in fact be inversely proportional to
the pulse width, 7 usec in this
case. Therefore, the bandwidth of
one sideband will be approximate-
ly 1 MHz, far greater than the 191
Hz that Mr. Hotine calculated.

Dan Mulally WieC
Rapid City SD

KPC-4

ports.
feature included.
by jumper selection.

e Kantronics Personal Packet Mailbox
e RS-232 or TTL level operation

Price

HAMTRONICS, INC.
4033 BROWNSVILLE ROAD

Hours M,T,W - 9-6

* Two simultaneously operable radio
ports, both ports operating at 1200 baud.
¢ Automatic gateway operation between

TREVOSE, PA. 19047
(215) 357-1400

ORDER TOLL FREE (800) 426-2820
KANTRONICS

KPC-2

e Compatible with any computer having
a senal, asynchronous /0.

* Includes VHF and HF modem —
software selectable.

¢ Full duplex capability.

Price

Th-F -9-8 Sat. - 9-3

Authorized Sales & Service — Yaesu B Kenwood ® Icom

CIRCLE 309 ON READER SERVICE CARD
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73 Review

by Jozef Hand-Boniakowski WB2MIC

Full Duplex in
a Hand-held

The ICOM 32AT Dual-Band HT

Number 22 on your Feedback card

ICOM America, Inc.
2380 116th Ave., N.E.
Bellevue, WA 98004
206-454-7619

Price $629

he 32AT, ICOMS’s entry into the dual-
band HT field, is a little beauty about the
size of the 02AT. It is one of the slickest FM
phone radios of any type that | have had the
pleasure to use, and I've used many HTs and
portable 2 meter ham gear over the years,
beginning in 1967 with the Varitronics HT2.
Less rounded in appearance than the 02AT,
the 32AT weighs 590 grams with the stock
BP-70 battery, 510 grams with the BP-3, and
545 grams with the BP-4. The BP-4 pack is
just a shell for two AA-size NiCds. With the
BP-70, overall metric dimensions are 65mm x
180.5mm x 35mm.

Feature Packed

It takes a bit of reading to become familiar
with the 32AT’s features. Relying heavily on
surface-mount technology, this dynamo
sports 20 independent memories. Similar to
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the 02AT, you can program each memory with
its own input and output frequency, PL tone,
offset, and any frequency scan lockout. Each
memory therefore has two stages. When not
used, they serve as additional memory
channels. If you programmed only simplex
frequencies into memory, 40 channels would
be available. In addition to the stock memo-
ries, there are two VFOs, one each for VHF
and UHF, a priority frequency and two call
frequencies, which again are one VHF and
one UHF.

You can program quick frequency and
memory selection through the keyboard or the
main tuning dial, a welcome addition. For me,
this was more memory, power, and flexibility
than | could possibly use. The right hand
column of the touch-tone pad has the A, B, C,
and D keys. Used in conjunction with the
function key located on the left side of the
radio, they perform Clear-Scan-Stop/Transfer
memory frequency into VFO, Memory Read/
Write, and VHF/UHF Split operation and Call
functions.

Full-Duplex Operation

The most amazing feature of the above is
the Split function. It allows a memory to retain
a TX frequency in VHF, and an RX frequency
in UHF and vice-versa, AND allows full-duplex
operation. That is, you can wear a headset
and talk one on band while listening on the
other, simultaneously—just like using a tele-
phone! This is a great feature for public
service communications, such as directing
traffic, coordinating hamfest activities and
bike-a-thons, and, of course, checking re-
peater links. Imagine full-duplex inan HT! The
possibilities are astounding, including dual-
band, full-duplex packet operation, and
digipeating!

A word of caution: When operating full-
duplex, your frequency on UHF receive must
not be the third multiple of the VHF TX
frequency. The third harmonic would be

picked up, and you'd receive howling
feedback.
Also, you cannot use the optional

HS-10 headset. However, | can’t see why
a headset cannot be rewired or home-
brewed for separate TX and RX audio
lines. OK, ICOM, when will that accessory

be available?

Scanning Capabilities

The 32AT comes equipped with scanning
capabilities. You can set it to do a full band
scan, a programmed band scan with user-
defined top and bottom limits, a memory scan
of beth bands, or a selected band memory
scan and priority watch. You can do the full
band scan within one band only. In the
memory scan mode, use the SKIP function to
eliminate any memory frequency from being
checked. SKIP functions with all of the 20
memaory channels. It comes in handy when
you need to put non-amateur frequencies into
memory for occasional recall.

For example, | programmed 162.550 and
162.450 MHz into my 32AT for listening to
NOAA weather information from Albany,
New York, and Burlington, Vermont, with the
SKIP function enabled for both frequencies.
When | want to scan the 2 meter band,
these are skipped over, thus preventing
NOAA's 24-hour transmission from locking up
the radio.

You can set the 32AT to temporarily stop for
a few seconds on every active frequency, then
continue. This allows a quick listen to busy
repeater frequencies, and comes in handy
when you're listening for a friend and you're
uncertain about which repeater he or she will
show up on.

Programming the 32AT

You can activate many combinations of
scan and watch operations: VFO and memory
channels, VFO and call channel, VFO and
another band, and of course, all of the above
with the priority channel.

With such complexity, you may be over-
whelmed by the programming requirements.
However, there is a SET mode, accessed by
depressing the FUNCTION button along with
the "'5" key, which makes programming con-
venient. Then you can use the main tuning
kKnob to set subaudible tone frequencies,
offset frequencies, tuning steps (the rate of
frequency change when using the main tuning
knob or the UP and DOWN keys), scan edges,
and whether you want the power saver on
or off.

Continued on page 70



TECH TALK from ICOM

O
COM
Limelight Views of the IC-781

s truly creating widespread excitement in the

amateur radio world and requests for
additional plain language details continue filling
the ICOM company mailbag. Thank you!
Responding to your inquiries, this Tech Talk will
overview some of the IC-781's most noticeable
front panel operating aftractions. Future Tech
Talks will delve further into special features and
circuit designs of this pacesetting transceiver.

So what's behind all the initial view “oohs and
ahhs” of the IC-7817 In addition to its numerous
front panel controls and its five-inch multi-function
CRT is a complete station control and monitor
center with tremendous fiexibility. Despite its
sophisticated and futuristic appearance, however,
the IC-781 is surprisingly easy to operate. lts
special features are simply “called into use” as
you desire.

The CRT's top section always displays your
present operating frequency (in bold numbers)
plus the selected mode, filters, RIT/XIT offset and
VFO or memory operation. The alternate VFO's
data is displayed below that bold/in use infor-
mation. Although not readily apparent in ad
photos, VFO A and VFO B plus any selected
memory can also be set to different bands! A
highlighted block in the CRT's lower right area
also indicates local or world time right on the
screen!

An impressively advanced concept of fre-
quency selection and control is included in the
IC-781. Initially pressing VFO A and rotating the
main tuning knob selects frequencies in the usual
way. Rotating that knob after pressing VFO B,
however, lets you select standby operating
frequencies on the alternate VFO while continuing
an on-the-air QSO with the operating VFO! You
can also change band and/or modes on VFO
B or load informaton into any memory without
disrupting an ongoing QSO! In other words, the
VFO A and B buttons electronically shift only the
main tuning applications. Totally unique! There's
more! Press the CHANGE button and operating/
standby VFO content swap positions. You can

I COM's incomparable IC-781 HF transceiver

DX'ing in a genuine contest-winning manner.

When split-frequency DX'ing, alternately
working two DX pile-ups or lining up sequential
contest QSO's, both VFO's contenis can be
received simultaneously. This dual receive
function is activated by pressing the DUAL
WATCH button then adjusting the front panel’s
BALANCE control for a comfortable VFO A/B
blend. A single speaker is used for this simul-
taneous dual reception, and the previously
mentioned VFO A or VFO B buttons select which
VFO is tuned via the main knob. Simultaneous
dual receive within the same mode on different
bands like VFO A on 20 meters and VFO B on
15 meters is also a snap; however, greatest
sensitivity always coincides with the operating
VFO/bold numbered CRT display.

The panoramic disp#aﬁv indicates all received
signals within a horizontally-marked range of 50,
100 or 200kHz as selected by “F" keys in the
CRT's escutcheon. The IC-781's present oper-
aﬂn? frequency alwa}(s appears in the spectrum
display's center with lower frequencies to the left
and higher frequencies to the right of that point
Horizontal marks indicate relative signal strengths,
and background noise appears as grass” along
the bottom edge. It also reads your instantaneous
signal level during transmissions.

On-the-air activities and DX pile-ups are easily
detectable at a glance, and they shift position
according to frequency selections on the main
funing knob. Visualize combining this superb
asset with the DUAL WATCH and you, too, will

echo the slogan “ONLY WITH AN ICOM!”
Pressing the CRT estutcheon's “F6" key
changes its screen's lower area to indicate memory
contents. Consequently, pressing the “F1" key and
rotating the main tuning knob scrolls Memory 1
through 99 for reviewing their contents. Additionally,
pressing the VFO/MEMO button switches fre-
quency control from VFO fto the cursor-indicated

memory.

An electronic notepad for memory use can also
be called up for use by pressing the “F5" bution.
Personal memos can thus be included in selected
memories by selecting letters via the main knob
with one hand while pressing the “F2" (Write) button
with the other hand.

The previous functions, incidentally, can even
be performed while you are in QSO or not selecting
frequencies with the main knob. Visualize the
versatility and convenience of this feature for noting
schedules or net operations: you enter all details
in memory and even program the IC-781 to switch
on and remind you of DX activities!

Another press of the “F6" key changes the
CRT's lower screen area into video display of
printed modes like RTTY or PACKET. An external
TU's RS-232 video data is connected to the
IC-781's rear input, “F" keys select compatible
operating parameters, and you enjoy ultra-deluxe
video readouts on the IC-781's screen!

The IC-781’s innovative features and designs
truly reflect ICOM's dedication to excellence: a
proud tradition that is built into every ICOM unit
Tune in with ICOM and join the winning team!

ICOM’S NEW IC-781 “The future of amateur communications.”
CIRCLE 84 ON READER SERVICE CARD

shift between VFO's and bands for rapid-fire

ICOM America, Inc., 2380-116th Ave. N.E, Bellevue, WA 98004 Customer Service Hotline (206) 454-7619
3150 Premier Drive, Suite 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349
ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. VEX 2T4 Canada

All stated specdicahons are approximate and subject io change without notice or obligation. All ICOM radios significantly exceed FCC reguiabons imiting spunous emissions. TT488




ICOM continued from p. 68

Changes in offset frequency come in handy
when you're using repeaters with non-
standard splits. The standard offsets are 600
kHz on VHF, and 5 MHz on UHF. There are 38
different tone encoder frequencies.

Coverage

The general coverage of the 32AT (USA
model), guaranteed by ICOM to meet the man-
ufacturer’'s specifications, is 144-148 MHz

and 440-450 MHz. Within these frequencies,
the double conversion superheterodyne re-
ceiver boasts a sensitivity of less than 0.25 pV
for 12 dB SINAD and a squelch threshold of
less than 0.158 uV. The RX audio is greater
than 400 mW at 10% distortion with an 8 ohm
load. Compared to the 2AT and 02AT, the
32AT RX audio is more than adequate, and in
fact, a big improvement. The IF frequencies
are 30.875 MHz and 455 kHz. The operational
range of the 32AT receiver is 138-174 MHz
and 440-450 MHz. For the transmitter, it is
140-150 MHz and 440-450 MHz.

There are five versions of the 32AT. They
are the USA, Italian, Spanish, Australian,
Southeast Asian, and European versions. The
main differences are in the frequency cover-
age, while minor differences involve tone
burst operation. In non-USA versions, cover-
age includes 430-440 MHz. This leads me to
suspect that, as with the 02AT, a minor
component removal or change is all that is
necessary to extend the range of the USA
version. Within the guaranteed range, the
transmitter puts out a clean signal with +/— 5
KHz deviation. This swing is derived from a
variable reactance frequency modulator.

LCD Display

The function display is large and easily
readable. The LCD is sidelit with 2 green LEDs
from left and right. The light button is just
below the PTT. Once depressed, it gives five
seconds of illumination if the main tuning knob
or keyboard is not touched.

The function display includes frequency
readout, "'TS" indicator in SET mode (more
on this later), “M"" in memory mode, “C"" in
CALL CHANNEL mode with the appropriate
numbers 1-20, "DUP" or " —DUP" indicating
appropriate frequency split, “SPT" on full-
duplex operation, "PROG" during pro-
grammed scan operation, “PRIO" in priority
watch mode, “T"' for activated tone encoder,
“SQL" with optional pocketbeep UT-40, T
SQL" with optional tone squelch without
pocketbeep, "“SKIP" for skip a frequency
during memory scan, “TO" for setting the
subaudible tone, “"OW" while writing an offset
frequency, and "L when the keyboard is
locked. Finally, there is a large S/RF bar graph
meter.

Versatility

The UT-40 transforms the 32AT into a
pager. If the transmitting station’s PL tone is
the same as the tone set on the 32AT, and if
the pocketbeep function is enabled, beep
tones are emitted for 30 seconds, and the
“SQAL" and “(((.)))" displays on the HT's large
LCD screen begin to flash. Within 30 seconds,

70 73 Amateur Radio » December, 1988

press the CLEAR key ("'A” on the touch-tone
pad), or the PTT will cause the 32AT to select
the tone squelch function and audio from the
transmitting station. It is checked for PL tone,
and, if it matches, audio comes through the
speaker.

There is, however, a MONITOR button
located just above the PTT and FUNCTION
buttons which will disable pocketbeep opera-
tion and automatically break the squelch for
frequency spot checks. MONITOR also works
during casual listening, when you do not wish
to break the squelch with the squelch knob.

Features at the top include a BNC antenna
connector, external RX/TX audio and PTT,
a13.2 V DC jack, volume control, a tuning
knob for the dual VFOs, ON/OFF and volume
control, squelch, and HI/LOW power.

In a previous product review of the p2AT, |
complained about how easily the ON/OFF

. this dynamo sports
20 independent
memories.’”’

knob can be accidentally and unknowingly set
to ON, killing the battery. On the 32AT, ICOM
has placed the squelch control on the top far
left of the radio with the ON/OFF switch in the
middle, thus eliminating this possibility. The
32AT ON/OFF switch is also more secure with
a positive click.

Battery and Accessory Compatibility

The 32AT comes with the BP-70 battery,
which provides 5.5 watts output VHF, and 5.0
watts output UHF in high power. The low pow-
er setting is 1.0 watts output on both bands.
The BP-70's capacity is 270 mAh at 13.2 volts.
ICOM made the 32AT compatible with all the
2A/AT and 02AT batteries and accessories.
As a result, ICOM has not yet made a single
full-sized HT which suffers from obsoles-
cence.

In anticipation of the 32AT's arrival, | had a
fully charged Periphex BP-8S super-battery
ready to go. The 32AT easily played a 12-15
hour day. The programmable power saver
function helps out here. If there are no incom-
ing signals, PTT, or keyboard entries for more
than 30 seconds, the 32AT shuts down, and

IGGM hattery pack life uhart based nn a
ratio of 1:1: E ‘nf tfansmﬂfrmwaandhy
ﬂpﬁmﬂﬂn .
‘_;Fack Vol’ts m#- VHF 'ﬂp L‘H-'_IF Dp

- “hours  hours

BPO 72:.' 24-5'13- Tapn ey

‘Bp3 @84 270 49 38
BP-5 108 450 32 @ 24
By AP 450 34 04
BP-8 B4 800 58 4B
| BFH‘?D 130 0. 20 - 48

goes into listen mode briefly every few sec-
onds. This feature saves 10 mA on VHF and
12 mA on UHF.

Also included with the 32AT are a good
quality dual-band rubber ducky antenna, a
belt clip with mounting screws and washers,
an earphone, rain-proof cap, hand strap with
clip, and a BC-16U wall charger. Popular
accessories are available, such as an external
speaker/microphone, headset (PTT or VOX),
desktop battery charger, and a nifty little
device called the UT-40 tone squelch decoder
and “pocketbeep.”

ICOM makes a rounded speaker/micro-
phone that is very convenient to use with the
2AJAT/IO2AT radios. They are now also mak-
ing a much smaller, sleeker speaker/mike
called the SM46L. However, it has a right
angle double connector, a miniature plug for
the RX audio and a subminiature for the TX
AUDIO/PTT, that bends right over the 13.8 V
DC jack at the top of the 02AT/32AT. This
makes external 12 VDC mobile operation very
inconvenient. If the right angle were shifted
180 degrees, 02AT owners would be happy,
but 32AT owners would find the cable jammed
into the antenna.

The Culmination of High Tech

| bought my ICOM 32AT from Ham Radio
Qutlet in California in early June, and received
it in late July. | knew that | was buying a
new radio which might be included in the
“test market” category, but | did not want
to wait.

Being very active on packet, | guickly sent
an "ALL"™ message inquiring about the 32AT.
Surprisingly, | received a reply from an old
friend in New Jersey who had purchased one
as well. Steve WA2NHZ mentioned that he
and a few others were having PLL problems.
When running the transmitter for three to sev-
en minutes in full duplex, they reported that
the synthesizer would go out of lock in UHF. |
tried to create the problem, but could not.
Steve's 32AT had a lower serial number than
mine. The serial number of my unit is 01267.

| can find no operational problems with the
radio. In fact, | find the 32AT remarkable. | am
thoroughly satisfied with its operation, and |
have used it daily in my summer employment
as a painter. The backplate/heatsink of the
HT does not heat up as the 02AT's did. The
32AT is ruggedly constructed, and its sections
and backplate are sealed with water-resis-
tant gaskets.

My one and only complaint is minor—| am
disappointed with the lighting on the LCD
function display. If ICOM could have provided
the back lighting of the p2AT for the 32AT, this
review would have been flawless.

We've come a long way in twenty years,
since the Varitronics HT2. The 32AT is the
present culmination of high tech. With ICOM
and the IC-781 HF radio making such a splash
with its built-in video display screen, | wonder
how long it will be before we see a packet TNC
and LCD text screen inside HTs? How long
before a triband HT becomes available? The
prospects of a full-duplex OSCAR HT are
becoming more real. In the meantime, I'm
having a lot of fun with a very nice radio. i
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Number 23 on your Feedback card

Mike Bryce WBBVGE
2225 Mayflower NW
Massilion, OH 44646

To maximize the use of solar
energy, we need some means of
storing it for use during cloudy
days. Recall in physics the law of
the conservation of energy: You
cannot create or destroy energy,
only change it. In this case, kinetic
solar energy converts to potential
energy, to be stored and later con-
verted back to kinetic energy at
will. The best container of this en-
ergy in its potential form is the
lead-acid battery.

Good ol’' Pb and H,S0,

Even in today’s technology, the
composition of a lead-acid battery
remains basically the same: lead
and acid. A lead-acid battery is
typically constructed of lead or
lead-alloy plates immersed in a
sulfuric acid/water solution. This
solution is called the electrolyte.
Lead-acid batteries store and re-
lease electricity by a process
know as an electrochemical reac-
tion, which involves a series of
chemical changes within the bat-
tery and the flow of electrons.

What happens when we dis-
charge a lead-acid battery? When
a battery is connected to an exter-
nal load (e.g. a rig), current flows
through the load and the battery
starts to discharge. The lead diox-
ide, PbO,, in the positive plate is a
compound of lead, Pb, (sometime
called “sponge lead’) and oxy-
gen, O,. Sulfuric acid, the elec-
trolyte, is a compound of hydro-
gen, H,, and the sulfate radical,
SO,. As the battery discharges,
lead combines with the sulfate,
S0,, found in the electrolyte,
forming lead sulfate, PbSO,, on
the positive plate. Oxygen, O, in
the active material of the positive
plate combines with the hydro-
gen, H,, from the sulfuric acid to
form water, H,0O, which reduces
the concentration of acid in the
electrolyte. A similar reaction is
occurring at the negative plate at
the same time. Lead, Pb, of the
negative active material com-
bines with sulfate, SO,, from the
sulfuric acid to form lead sulfate,
PbSO,, on the negative plate. As
the load remains (e.g, as we con-
tinue the use the rig), the dis-
charging progresses, the newly
formed water continues to dilute

Low Power Operation

the sulfuric acid in the electrolyte,
lowering its specific gravity. (You
can measure the specific gravity
with a hydrometer to accurately
and conveniently determine the
battery state-of-charge.) The ac-
tive material of both plates slowly
changes to lead sulfate, PbSO,.
The plates become more alike
and the acid becomes weaker,
Therefore, the terminal voltage
lowers, since this is a function of
the difference between the two
plate materials and the concentra-
tion of the electrolyte. Keep using
the ng, and you eventually reach a
point when the battery can no
longer deliver electricity at a use-
ful voltage.

About Face

Using electricity from the photo-
voltaic array, we start the charge

faster you discharge the battery,
the less capacity you'll receive.
Battery capacity is also a function
of size, construction, tempera-
ture, and concentration of elec-
trolytes and plate construction.

Temperature has a direct effect
on the capacity of a battery; the
lower the temperature, the lower
the amount of capacity available
for use. A battery rated at 100%
available capacity at 80°F is rated
at 105% at B5°F. The same bat-
tery is rated at 90% efficient at
60°F. Long periods of higher-
than-normal temperatures, how-
ever, decrease battery life. Warm
temperatures will also cause
the battery to overcharge. The op-
posite happens in colder months.

Battery cycle life depends on
the depth of discharge. An 80%
discharge (to a 20% state-of-
charge ) is considered deep. Best
battery cycle life occurs at dis-
charge depths of 60-70% of total
capacity.

There are of course other fac-
tors that affect battery perform-

““Battery capacity is directly
related to the rate of discharge.’’

cycle. When we apply current to
the battery, we simply get the re-
verse of the above reaction. This
causes the specific gravity of the
battery to raise as acid forms, re-
placing the water in the elec-
trolyte.

A battery gives off gas as it
charges; hydrogen from the nega-
tive plate, and oxygen from the
positive plate. These gases result
from the decomposition of water,
H,O. Heavy gassing can be
caused by several conditions:
overcharging, cold electrolyte,
and old age. Since these gasses
can combine violently, causing an
explosion, make sure to properly
vent your batteries. If your batter-
ies are contained in an enclosure,
make sure there's plenty of con-
vective air movements such that
air moves from the bottom of the
containment to the top, then out.

Batteries are rated on the basis
of capacity (in ampere hour, Ah,
capacity) and life cycle (the num-
ber of times a battery can be dis-
charged before failing). Capacity
is directly related to discharge
rate. For example, a battery rated
at 100 amperes over 20 hours can
deliver 5 amperes for 20 hours.
The same battery will only deliver
70 amperes, however, if it is dis-
charged within five hours. The

ance. Charging procedure is one.
For example, if a battery is never
allowed to be charged over its
float voltage, two problems can
occur. First, the electrolyte may
stratify. The acid, being heavier
than water, concentrates on the
bottom, resulting in poor perfor-
mance and increased suscepti-
bility to freezing. Second, in a
battery bank that has several bat-
teries connected in series, one or
more batteries may lose its capac-
ity before the rest. This reduces
the entire battery bank per-
formance.

Car Vs. Deep-Cycle Batteries

Let’'s look at deep-cycle vs.
starter batteries. A deep-cycle
battery supplies a relatively low
amount of current for a long dura-
tion. Car batteries can supply a
great deal of current for short peri-
ods, and run down and recharge
repeatedly with a minimum loss of
capacity. "'If you want to run
something, you select a deep-cy-
cle battery, if you want to start
something, get a car battery.”

Now for a harder look at deep-
cycle batteries. Deep-cycle lead-
acid batteries are consiructed
with several different types of
plate and grid compositions, de-
pending on use. The pure lead

battery typically has a very long
life, 25 years or more. This is the
most common type used by the
phone company today to provide
back-up power.

The second type of deep-cycle
battery is the lead antimony. Lead
antimony batteries have 2.5-4%
antimony on their positive plates.
They are the most common type
of deep-cycle battery on the mar-
ket. These batteries are designed -
to tolerate a deep discharge and
have very good charge/discharge
cycling capabilities. The antimony
is, however, a real poison to the
batteries. The lead antimony bat-
tery often requires an overvoltage
charge during the charge cycle to
assure that all of the batteries in
the bank recharge to the same
level. This is called equalizing the
batteries. The lead antimony bat-
tery has a much higher self-dis-
charge rate. As the battery ages,
the self-discharge rate increases.
The battery will also produce
more gassing than others. Even
with all this going against the lead-
antimony battery, it's a solid per-
former!

The lead-calcium battery, as
the name implies, contains lead
alloyed with calcium. The lead-
calcium batteries, which have
about the same output and Ah rat-
ing as the lead-antimony batter-
ies, usually do not require an
equalizing charge, and they are
less prone to self-discharge, typi-
cally less than 1 to 4% per month
at room temperatures. They
also produce less gassing when
charged.

They have several disadvan-
tages, however. Principally, they
are limited in the number of deep
discharges. Further, lead-calcium
batteries are "‘maintenance free"”
batteries and are most often
sealed. This stops you from taking
the preferred specific gravity
readings with a hydrometer. Final-
ly, they are expensive.

The jury is still out on which type
to use in a stand-alone PV system.
| opt for the lead-antimony units.
For ease of maintenance, others
prefer the lead-calcium batteries.

Look to next month’s column
for a continuing discussion of bat-
teries.

Beforel Go. ..

I'm on the lookout for more
mods for the for the Heath HW
series of radios: the HW-7, HW-8,
and the new HW-9. I'll be re-
printing the HW-8 Handbook
sometime in early 1989. In clos-
ing, when you turn it on, turn it

down! B}
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Ask kaBoom

Number 24 on your Feedback card

Michael Jay Geier KB1UM
7 Simpson Court
So. Burlington, VT 05403

Welcome to "'Ask Kaboom."
This column will dispense advice
regarding the adjustment and re-
pair of your rigs, with emphasis on
modern solid-state gear. Many
problems can be fixed right in your
shack, saving you time and mon-
ey, and fulfilling a basic purpose
of amateur radio: the mainte-
nance and advancement of tech-
nical skills. Besides, doesn't it feel
great to use the old noodle instead
of the old wallet?

Have you ever noticed when lis-
tening to a SSB QSO on HF that
no two stations seem to be on the
same frequency? They always ap-
pear to be 30 or 40 Hz offset from
each other. It's especially frustrat-
ing in roundtable situations; you
have to twiddie your RIT constant-
ly. In the analog days, that was
understandable, because VFQOs
weren't all that stable, and dials
were neither accurate nor precise.
In addition, many rigs had internal
controls to set the transmitter and
receiver to the same frequency,
and these settings drifted over
time.

With today’s frequency-synthe-
sized rigs, there is just no excuse
for being more than a few Hz off
frequency at any time. Yet, many
stations continue to have this
problem, due to a simple lack of
calibration. In my experience,
Japanese gear is often badly
aligned at the factory! The prob-
lem is compounded by the fact
that the crystals, which serve as
the reference for the frequency
synthesizer, drift, both with aging
and temperature. So you can't
assume that, just because you
have a digital-synthesized radio, it
is dead on frequency.

Invariably, there is a trimmer
capacitor in the master reference
oscillator which you can set to cor-
rect the error. In some rigs, like
the Kenwood TS-94085, it can be
accessed from the outside. In oth-
ers, you will have to remove the
covers to get at it. The big problem
with this adjustment is that the
manufacturers' instructions, if
there are any at all, are so confus-
ing that most folks can't tell when
the rig is correctly adjusted.

Here is a simple method that
will get you right on the money,

The Tech Answer Man

with absolutely no test equipment.
It 1Is done best with a plastic tool
(such as one found in Radio
Shack’s TV tool set, catalog num-
ber 64-2220, which sells for
$2.99), but can even be done with
a small screwdriver, as long as it
has a plastic handle.

First, let the radio warm up for a
good half-hour. While the rig
cooks, get the owner’'s manual
and find out where the master ref-
erence adjustment is. If there's no
mention in the book, then look at
the schematic and try to find it.
Failing that, call up a ham store or
the manufacturer and ask. The
phone call is a lot cheaper than
the shipping charges.

If you have to remove the cov-
ers, do so now, after disconnect-
ing power and antenna from the
rig. Find the adjustment and then
reconnect the power and antenna
and let the rig warm up for a few
more minutes. Now comes the
secret: tune in WWV on 5, 10, or
15 MHz. If 20 meters is open, 15
MHz is probably your best bet, but
any of them will do. If you have 10
Hz readout on your display, be
sure the last two digits are set to
“00.” If you only have 100 Hz
readout, then you can’t know pre-
cisely where you are, and can
make things worse by adjusting
the frequency to ‘*15.000.00"
when the rig is really set to
"15.000.07." There is, however,
an easy way out of this mess. The
mikes that come with nearly all
digital rigs have “‘up’’ and
“down’’ buttons. Set the rig to
“14.999.9" and then click the
“up’’ button repeatedly until the
display changes to '"15.000.0."
Now you are really set to
"15.000.00"" and ready to go.

You must wait until WWV is
sending tones, rather than clicks.
Place the rig in USB and listen to
the tone. Now switch to LSB. Ifthe
pitch of the tone stays exactly the
same, then your rig is dead on
frequency. If it changes, then you
must adjust your trimmer. If you
are really tone-deaf, get someone
else to listen for you. (A note to
ICOM owners: Many of their rigs
shift the frequency display when
you change from USB to LSB. It is
tedious, but you will have to go
through the whole mike clicking
thing to reset the display every
time you switch modes.)

Slowly turn the trimmer just a
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little bit. Now, switch modes
again. If the difference in pitch
gets worse, then you turned it the
wrong way. Go the other way and
try again. Keep adjusting (slowly!)
and changing modes until the
tones are exactly the same pitch.
Your rig is now precisely on fre-
quency.

If you are using a metallic tool,
you may find that the frequency
shifts a little when you remove the
tool from the trimmer. In that case,
pull the tool away before checking
the tones. This makes things
harder, but the results will be the
same. Be careful not to short any-
thing with the metal in the tool!

When you're satisfied with the
adjustment, shut off the rig, dis-
connect the power and antenna
and close it all up. Voilal—no
more complaints of "you're too
high, OM."

As the radio ages, it may shift
frequency slightly, you should do
this procedure again if you are as
picky as | am. | touch up my "940
about every six months.

Oh yeah, one caveat, there are
other crystal oscillators (besides
the master one we have just ad-
justed) and they, too, can drift off.
If the rig seems REALLY far off,
and one sideband sounds MUCH
more muffled than the other, your
radio may need more alignment
than this, and probably should be
seen by the service shop.

Now that we're all on frequen-
cy, let's look at some letters.

Dear Kaboom,

| wired up a favorite mike for my

Kenwood TS5-440. It works, but |

get terrible RF feedback. This

doesn’t happen when | use the
stock mike. What gives?

Signed,

Whattd | do

Dear Whattd | do,

When wiring the mike, you may
have noticed that there were two
grounds on the connector. Yes,
they both go to the radio’s ground,
but there is an important differ-
ence between them. Pin 7, the
“mike gnd,”’ goes directly to the
mike preamp circuit, and is the
internal cable’s shield. Pin 8, the
“stby (standby) gnd,” is the rig's
general ground. It is done this way
to avoid RF ground loops, which
can cause the feedback problem
you have. The shield on the mike
cable should go to pin 7 and the
PTT switch’'s ground to pin 8.
Even if you have wired them sepa-
rately, you may find that they are
connected inside the mike! Open
it up and separate them.

Dear Kaboom,

| use a 20-amp DC supply with
an ICOM IC-28A mobile rig for a
base station. Sometimes, there's
a hum on my transmitted signal
and other times, it's not there.
Tests of the supply show no ripple
at the output. Where the heck is
that hum coming from?
Signed,
Hummin' Away

Dear Hummin’ Away,

Sounds like RF is getting into
the DC leads coming out of the
supply. Check your antenna SWR
and also make sure your antenna
is not real close to the rig or sup-
ply. Never plop a mobile antenna
on top of the supply. The RF is
high enough in frequency to get
past the filter caps and into the
regulator, where it can mix with
AC hum in mysterious ways and
cause trouble. Try puttinga .01 uF
cap across the DC lines right at
the supply. Also, keep the DC
cord short, or try coiling it or wrap-
ping it through a large toroid. Fi-
nally, try the same toroid trick for
the AC cord.

Dear Kaboom,

My Yaesu FT-757GX has been
in for repair twice now. Each time,
the FM quit and then the whole rig
wouldn’t TX or RX. Now, it’s doing
it again. What should | do?

Signed,
Love it but Hate it

Dear Love it but Hate it,

This is a common problem in
757s which were made two to
three years ago. The cause is bad
switching diodes. The radio uses
lots of diodes, rather than a relay,
to switch between TX and RX. It's
a good idea, but there was a run of
bad diodes a few years back. They
get leaky and allow voltage to the
wrong circuits at the wrong times,
causing the radio to try to TX and
RX at the same time! The result is
a blown transistor in the FM
squelch circuit and a dead-acting
rig. Sometimes, some tiny coils al-
so get blown. This is a compact rig
and not easy to work on. Also,
they are special low-noise diodes
and should be replaced with the
same type. Unless you're really
skilled, you're better off sending
this one to Yaesu.

Finis
That's it for this month. Next
month’s topic: Troubleshooting,

the art of finding what does work,
not what doesn't!
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CIRCLE 82 ON READER SERVICE CARD

SRC-10
REPEATER/LINK
CONTROLLER

Intelligent ID"er
Auxiliary outputs
Easy lo inlerface
Alarm monitor input
Telemetry response tones
Low power CMOS, 22ma (@ 12v
Detalled application manual
Programmable COS polarities
ARepeater & link courtesy tones
Synthesized link/remote base capability

3149.0 Assembled &

Tested
CREATIVE CONTROL PRODUCTS

3185 Bunling Avenue

Grand Junction, CO 81504

——

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, -3 Db 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.

GTI Electronics
RD1 BOX 272
Lehighton, Pa. 18235
717-386-4032

DEN-TRONICS

Amateur Radlo & Computers
5102 Deland Road - Flushing, Ml 48433
(313) 8591778 & AAGCHEW
(M| Rasldancs)

(B00) T722-5488 / (800) PAC-KITT
(Order Line)

"Looking for the best deal”

Specializing
T i n
Kantronics and AEA Products

Terminal programs lor popular computers

CIRCLE 103 ON READER SERVICE CARD

Multiband QRV Dipole/V/Sloper

Ready 1o Use Full Legal Power

Fastest Install Tough No Lossy Traps

Coax Feed Flexible Low Noise

2500 V Insul Kink-Proof Never Corrodes
RV- . RV- $59.95
0-10 $4‘2’r I?ﬂg5 Qﬁﬂ.]ﬂ $ 102 fi. long

Includes 52 page Tech Manualll  Add 55 Post & Handling.

AntennasWest

Infopack S1 by 1st class manl.

Box A0062-S. Provo, UT 54605 801) 373-8425

CIRCLE 236 ON READER SERVICE CARD

1988 CALL DIRECTORY
(On microfiche)
Call Directory
Name Index
Geographic Index
All three — $20
Shipping per order $3
BUCKMASTER PUBLISHING
Mineral, Virginia 23117
703: 894-5777 800: 282-5628

CIRCLE 7 ON READER SERVICE CARD

Claveland Institutea
of Elactronics

Cl

Accredilad Member National Home Study Council

CIE is the world's largest independent
study electronics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
Technology is also offered.

Study at home — no classes. Pro-
grams accredited and eligible for VA
benefits.

Cleveland Institute of Electronics
C|E 1776 East 17th St., Cleveland, Ohio 44114
YES! | want to get started, Send me my CIE school

caralog including details about the Associate Degree
program,

Print Name _

T A S— — Apt

Clity - State___ Zip

Ape__ Area Code/Phone No..

Check box for G.1. Bulletin on Educational Benefirs
[] Veteran [] Active Dury MAIL TODAY!

AAR96

L] #

Jason Refractor Model

400 POWER
TELESCOPE

A high-power
model for star-
gazing adults!
Ideal, too, as an
educational
instrument

for children!

-

-

g

700mm
Focal

Length!

nd 4-8 sdpuiabie
Ll eeCeDd e

e

Our arrangement with Jason brings this
precision Model 306-S7 to you at a LOW
price! Order today at BIG savings!

® 700mm Focal Length. 2%2", 2-Element,
60mm Coated Objective Lens.

® 5x24 Finderscope with Crosshairs.

® 31.8x, 56x, and 175x Eyepieces. Barlow
2.3x Lens Doubles Power of Eyepieces.

® Star Diagonal Prism. Yolk-Type, Alt-
Azimuth Mount for Precise Tracking.

® \ertical Fine Adjustment Bar,

® Free Under the Stars Quarterly News-
letter for One Year.

Lifetime Ltd. Mfr.’s Warranty.

Compare: i269.95

Liquidation Price ... .. $99

item H-4104-7340-359 S/H: $6.50 ea.

Credit card customers can order by
phone, 24 hours a day, 7 days a week.

Toll-Free: 1-800-328-0609

= RS N S e RS B o B B
SEND TO:

i EEXC] Authorized Liquidator

1405 Xenium Lane N/Minneapolis, MN 55441-44%94

l Send___Jason Telescope{s) tem H-4104-7340-359 at
209 each, plus $6.50 each for shipping, handiing. (MN
residents add 6% sales tax VA residents add 4 5% sales
tax. Sorry, no C.O.D. orders)

O My check or money order is enclosed (No delays in

processing orders paid by check )

PLEASE —
ICll:lECH; O e O —=—| 0 = ]

ot e o
PLEASE PRINT CLEARLY

l Name

I Address _Apt. #

I City State

Phone _L )

ZIP
i

I Sign Here

h----------_-‘
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COMPUTERIZE
YOUR SHACK

Control up to eight digital radios simultaneously from
PROTECT your MS-DOS microcomputer! DataCom, Inc. offers a
serles of software/hardware packages that interface
with many current synthesized rigs. These include:
YOURSELF ICOM 735, I1C-761, I1C-T81, IC-RT000, IC-RT1A
Yaesu 747, T57GX, 7T57GXIl, 767, 9600
Henwood TS5-440, T5-940, T5-140, T5-680, 711,811,
FROMTHE | |
Datacom couldn't be simpler to install. The user
doesn't need to know anything about MS-DO5S—the
H Az ARDS installation program does it all! After installation, the
user sets the parameters with menus.
These packages allow complete control of these rigs
OF YOUR from the keyboard, and more! Datacom adds:
*Scan functions added to radios that don't
allow this from the front panel.
TOWER *Frequency and assoclated info memory limited
only by disk storage.

*Tabular screen display of all of the channels

stored in memory, along with a full description of
e st e s e ] :
each, including:

—mode (LS8, USB, FM, etc.)
—eight character alphanumeric description
—signal bandwidth

* [he HAZER brings the antenna and rotor down to you for safe and convenient main- *continuously variable scan delay from 100
tainance and installation. milliseconds up

: : : *a full-featured logging utilit
* With your beam on the ground you no longer have to wait for spring to make those B SRR IO Y

AVAILABLE FOR 1BM PC, XT, AT, 80386 256K RAM
changes you always wanted. 1 SERIAL PORT AND 1 FLOPPY MINIMUM

* Constructed of hot dipped galvanized steel with all stainless steel hardware, you PROGRAM WITH INITIAL LIBRARIES 99.95

reduce costly maintainance caused by oxidation and corrosion. “?ﬁf&iﬁﬁé’é;@ﬁﬁ?ﬁﬁ?ﬁ (NEEDED IF DON'T HAVE

* The HAZEFI is 54::is_=,~1'1ti1‘ir:a|Iy.fr balanced for easy raising and lowering witi'! the 1000 Ib. EXTERNAL INTERFACE ALLOWS 4 RADIOS 99,95

manual winch and 100 ft. cable included. An optional power winch is also available. L;TEERTI;TILHFE I:TEHQE%‘-JHSEHIAL &1 HADIDGPHHT 129.95
ANALYZER MODUL (CALL FOR PRICE)

* [he specially engineered safety lock guards against slippage and wind vibration while COMPLETE SYSTEMS INCL. RADIO, INTERFACE, COMPUTER.

raising and lowering. It can never fall. AVAILABLE (CALL FOR PRICE)

AVAILABLE MODELS DATACOM, INT.

8081 W. 215T LANE

Hazer 2—Heavy duty alum. 12 sq. ft. load $311.95 ppd. HIALEAH, FL 33016

Hazer 3—Standard alum. 8 sq. ft. load $223.95 ppd. AREA CODE {305)822-6028

Hazer 4—Heavy galv. steel 16 sq. ft. load $291.95 ppd. CIRCLE 147 ON READER SERVICE CARD
Ball Thrust bearing TB-25 for any of above $CALLS

The HAZER has been designed for use with the Rohn 20 and 25 G tower or with our
aluminum tower specifically engineered for use with the HAZER. We will soon be offering a BETTER FILTERS—

model for the Rohn 45 and 55. BETTER PRICESI
CALL 81 6—882_2734 TODAY Big ads are costly. Small ones don't tell-the

OUR EXPERT STAFF IS WAITING TO HELP g whole story but help us hold down the prices

of our top-rated FOX TANGO 8-pole filters for
YOU ASSESS YOUR NEEDS Kenwood, Yaesu, Drake, Heath.. and Collins.
YOUH SATISFACTION IS GUARANTE ED Most are still only $60—same as five years ago.

Phone or send an SASE for our complete Price

List and Information Sheets, Or order from our

GLEN MARTIN ENGINEERING INC drop-in Super-Specials below. Limited stock;

Rte 3 Box 322 first come, first served. No COD's—phoned
Boonville, MO 65233 VISA/MC orders get priority. Shipping: US $5,
CIRCLE 72 ON READER SERVICE CARD Canada $6, Other $13.

MANKE MODEL MODE-BANDWIDTHS IF FREQ REG  SALE
DRAKE R-4C 55B-2.1 kHz 9695.0 kHz 365 350

MEATH  SB-104A CW-400 Hz 3395.TkHz  $65 $35
Other  5SB-1.8/2.1 3395.0kHz  $65 3§45
KENWOOD TS5430 AM-6.0 kHz BB31.5kHz 8§60  $50
TS5520 55B-2.1 kHz 3395.0 kHz $60 $45
TSE30 CW-400 Mz 4BE.TkHz $110  §75
YAESU  FT-102 CW-250Hz 4550kHz  $75  $55
FT-101ZD/107/901-2 SSB-2.4 KMz 560  $45

 Interference Location * VHE aﬁﬂ UHF W

Use the above to improve your selectivity by:
filter cascading; replacing your present aging

* Stuck Microphones

: _* Bﬂmﬂmﬂl‘ mtmﬁ filter with one of narrower bandwidth; or in a

W e kirh s TIEE e i g el i s gt Y homebrew design. The bargain SB-104A CW

* Bal_:la v Lﬂﬂkﬁ iy M * Spﬂﬁﬂh ‘S‘jfl'?lhﬂsi!#l' can be used in any Heath rig by changing one
N i %0 o R i B OB " e R low-cost crystal; instructi lied.
.__ * Sﬂﬂl[flt? M ﬂf“i ﬂl'l_l'lﬂ . * 12“”3 ﬂﬂﬂf i ow-cost crystal; instructions supplied

14-year Fox Tango Newsletter Index—
Reg. $5, Now FREE
(with purchase of any filter for a Yaesu rig)

FOX TANGO CORPORATION

J e

New Technology (patent p m;ling} cnrwerta any UHF or UHF FM ‘i’&t;eiuar in*l:'n an
‘advanced Doppler shift radio direction finder. Simply plug into rat:aiirerfs aﬁ‘tﬂﬁr&a
and external speaker jacks. Uses four omnidirectional ahtenr[as dew‘trfaa, ﬁrﬂh
-sansitwlty for weak sn;;nal detection. Call or write for full ﬂa‘taﬁs and nnﬁﬁﬁi"

]}OPPLER SYSTEMS ]NC PO. Bex 31819 (ﬁﬂﬂl 755 Box 15944, W. Palm Beach, FL 33416
| Phaenm, HZ 35046 m Telephone: (407) 683-9587
CIRCLE 15 ON READER SEH'"EE ¢!HD CIRCLE 58 ON READER SERVICE CARD
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Number 25 on your Feedback card

ABO VE AND BEYOND

Pete Putman KT2B
3353 Fieldstone Drive
Doylestown, PA 18901

NY and Ontario
Grid-peditioning

| don't know how these things
get started . . . Sometimes you get
an inspiration, sometimes just a
cockeyed notion. Like trying to
combine a long weekend with
some grid-hopping. Like driving
almost 1000 miles in 4 days via the
“'scenic route' for the privilege
of standing in a downpour with 60
pounds of equipment on your
back. Or running back and forth
through Canadian and US Cus-
toms via inconvenient ferry trips
to work a couple of stations on
903 MHz.

This was to be nothing more
than a short jaunt up through New
York state to the St. Lawrence
River, where I'd board a ferry-
boat to Wolfe Island, Ontario.
Once there, I'd spend a leisure-
ly weekend helping my family
close up their summer home for
the season...get a littie swim-
ming and boating in. . .maybe a
little fishing. .. maybe throw
some 903 gear in the car and try
operating from the back yard. . .
no, make that the ferry slip at the
southern end of the island. .,
better take some 1296 gear along
aswell, . . maybe even something
for 2304 . . . not to mention a 2 me-
ter liaison station.

Well, things got quickly out of
hand (as usual) and | found myself
speeding north on the Pennsylva-
nia Turnpike on Thursday morn-
ing, August 25 with the Honda
completely stuffed to the gills with

VHF and UHF Operation

camping and radio gear. Three
loop yagis and 15 feet of antenna
mast were fastened to the roof
carrier, and | left behind more than
a few very interested operators
who would attempt to contact me
in three different grids over the
weekend.

| had decided to spend that
evening at my aunt’s house in
Goose Bay, NY.. .just a few
miles northeast of the dividing line
between grids FN14 and FN24.
Both are fairly quiet on the mi-
crowave bands, with most opera-
tion limited to grid-peditions. The
plan was to drive to a suitable high
spot after dinner and activate
FN24 for a few hours on 903,
1296, and 2304, using 144.150
MHz as a coordinating frequency.

Tothat end, | packed the Yaesu
FT-280R and a Microwave Mod-
ules MML-200S amplifier along
with a Tonna nine element
portable yagi to make sure I'd be
heard. The Yaesu also served as
the IF stage for the microwave
equipment: An SSB LT-33S run-
ning barefoot with 20 watts on
903.100; SSB LT-23S and
DownEast Microwave 2335PA
running 30 watts on 1296.100,
and a homebrew transmitter/re-
ceive converter running eight
watts concocted by Ron Whitsel
WASBAXV. The antennas were
half-sized loopers designed by Bill
Olson W3HQT, with 19 elements
on 903, and 25 elements on 1296.
Only the 2304 looper was full-
sized at 45 elements.

The forecast called for clear
skies and no precipitation through
the weekend, so (of course) a
good-sized thunderstorm showed

Ny

Y

Photo A. The Honda Civic’s front seat sel up for 903, 1296, and 2304

MHz operation.

up about 6 PM Thursday and
washed out my carefully-laid
plans. A quick call to Dave
Hackford N3CX allowed me to
re-schedule for early Friday morn-
ing, and | spent the better par
of the evening assembling the
stacking frame for the yagis as
well as packing the car.

Station Setup

After dragging myself out of bed
at 5 AM, the three stations were
wired up on the passenger seat. A
terminal strip was plugged into the
main battery connector and |
brought out 13.8 VDC lines to the
two transverters and the amplifier.
The Yaesu was fitted with the
YBA-8 battery case, allowing a
maximum of three watts output—
suitable to drive the transverters
or the MML amplifier to 150 watts
output. An interconnected se-
guencing box made sure all the
relays fired at the right time. The
only trouble was keying it with a
footswitch held in my hand!

The entire station managed 1o
travel about 20 miles down Route
26 to the small village of Pamelia
Four Corners, NY without crash-
ing to the floor. . .quite an
achievement in itself. After arriv-
ing at the chosen location—a
500 + foot rise along a lonely rural
road—I| set about erecting the
mast sections and microwave an-
tennas just in front of the Honda,
using the bumpers as two of the
guy anchors. This was made nec-
essary by the soil adjacent to the
road, which was very loose and
sandy.

Despite all of the time | spent
setting up the night before, things
took longer than expected and |
was unable to get a signal out on
two meters until almost 7:15 AM.
Considering it was a weekday
morning and | was several hun-
dred miles removed from my

target audience, | didn't expect
much activity on the liaison fre-
quency. But lo and behold, there
was Dave Halliday KD5RO in
Pittstown, NY (near Rochester),
all tuned up and ready to roll.
Someone actually believed I'd
make it on the air. . . will wonders
never cease?

Dave’s two meter signal wasn’t
too encouraging until he men-
tioned that his hardline was full of
water. Seen in that light, his signal
strength was amazing! We quickly
QSYed to 903, working a path
across Lake Ontario of about 100
miles with 599 reports either way.
Dave suggested moving directly
to 2304 MHz to take advantage of
some nice tropo enhancement
over the lake. It was a good call, as
his 13 cm signals were just as
strong as those on 903, hitting S-9
on peaks and never dropping be-
low S-3. Our 1296 QSO was anti-
climactic, as we both enjoyed
armchair copy (well, bucket seat
copy for me).

Wayne King N2WK was raised
at work and got on the air a little
after 9 AM, when we quickly ex-
changed reports on 903 and 1296.
Were we having fun yet? You bet,
so as you might expect a squall
line quickly blew up over the lake
and headed in my direction, with
40 mph wind gusts straining
against the 4" diameter guy
ropes. The 2304 attempt was
brought to a sudden halt when the
microwave array became air-
borne and landed ten feet away in
the ditch. So much for FN24,
SCORE: five conta<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>