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6 Reasons
uild your sy:

L ]

_-/25 HF Trar ‘!EL pwer

{ T ==

PS-55. Pc:wer Supply

IC-2KL Linear Amplifier

|C-475 UHF Transceiver
IC-275 VHF Transceiver

~“The IC 725 systern Gbave is just one example of how you.can build your system.

“Don't just buyaradio. Buildasystem.”

Experienced ham operators have been
giving this advice for a long time. As you
build your station, you don't want “stand
alone” rigs that cannot integrate with the
rest of your equipment. You can avoid
Serious dlaappumtmfsnth in the future by
comparing compatibility, performance,
reliability and service before you purchase
each component of your system.

A HIGHER LEVEL OF
PERFORMANCE

Ii you have ever made a weak signal
QSO, had it fade out, then dialed the same
{requency on an ICOM transceiver and
found a strong, clear signal... youre already
aware of ICOM’s superior performance.

We have devoted three decades of

research and design to ensure that our
transceivers consistently meet or exceed
your critical expectations. Our engineers
have achieved a balance of dynamic range,
selectivity and sensitivity thuught unobtam-
able a few years ago. Their deve elopment of

the [COM DDS System, with an extremely
low carrier-to-noise ratio, has resulted in
loud and clear
transmissions
and the
ultimate n
HF receiver
performance.

PLL CARRIER-TO-NOISE

> DESIGNED FOR
{ COMPATIBILITY

It has been said many times, “Once
you learn to operate one [COM mdm every
other ICOM 1s a snap to pick up.’ " This is
especially helpful as you upgrade or when
you operate two or more transceivers
simultaneously.

Even more important is the interchange-
able, system design of ICOM equipment.
This allows the integrated operation of
your HF, VHF, UHF, antenna tuner, power
amph[ier mnruphune and even your PC.

“RELIABILITY YOU CAN
' COUNT ON

Ever wonder why you rarely see an
[COM radio at a swap meet? A remark-
able majority of I[COM transceivers made
in the last fifteen years are still making
contacts 1n ham shacks around the world.

[COM’s outstanding reputation for
reliability 1s a result n? our integrity of
construction. We use only the highest
quality components and do not skimp on
important details (1.e. heavy duty front

panels and one-piece heat sinks).

When you compare a transceiver's
value over several years time, it 1s well
worth buying the best.

CUSTOMER SERVICE
- THAT WILL KEEP YOU
‘ON THE AIR

ILUM serves you regionally with four
factory service centers. We provide a
Customer Service Hotline for technical
support and answers to your many
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IC-970 UHF/VHF Transceiver IC-2KL Linear Amplifier IC-765 HF Transceiver

This IC-765 systern is another classic combination of ICOM components.

L. _F5 questions. THE MORE YOU LEARN At ICOM, our heritage is built on
™~ 2 1COM aver- THE MORE YOU WILL  amateur radio. We are dedicated to its
J ages7to10 WANT AN ICOM growth and progress. Our company is
y days turn- Ask experienced amateurs what they ~ comprised QFQ"’EY 90% licensed amateurs
W éa?grfr??cm look for in a transceiver. Learn which ~ and we collectively strive to make ICOM
* g \)} "And we cti]] = features and performance characteristics ~ equipment the benchmark to which all
; . are essential toquality operation and which others are compared.

i o M 2 M R
yedls dgl. > all of the contests and DX competitions

compare to ICOMs service! around the world. The more you learn, FOR MORE INFORMATION:

the more distinct advantages you will see Sz vwour: ICOM Dealey or
THE LEADING EDGE WRTC CHAMPIONS I ICOMS - S R

quality, call the ICOM Brochure Hotline
"OF TECHNOLOGY performance,

1-800-999-9877.

IC?M Elr?mlinms u:é be on the leaq‘ing - compafibility
edge of technology and innovation. We B, = ) and .

pioneered digital control technology and Vi © N reliability. gﬂiﬁ?ﬁiﬁﬁ%ﬁ% sy Gl
made history by eliminating the need for o Customer Service Hotline (206) 454-7619
manual adjustment in the transmitter 5, e N, =) AN stated specihcations ar subject 1o changs without notice
fIﬂa] am pllflf.‘f Stﬂgﬁ'- I | g ._ - : ot obligatian ANl ICOM rados significantly exceed FCC

ICOM produced the FIRST all-transis- B i R
torized HF amateur transceiver. We were
also the FIRST to use fiber optics to
create a truly modular multi-band amateur

mobile radio.
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BASE/REPEATER ANTENNAS

X series sl
X-500HNA DUAL-BAND REPEATER VE-HSIQN;

X-500NA DUAL-BAND REPEATER VERSION

\l X-200A

—-

DUAL-BAND REPEATER VERSION

7 X-50A DUAL-BAND REPEATER VERSION
PART # | FREQ |GAIN(dB) | PWR(W) | LENGTH(FT) | CONNECTOR|WIND RATING| ELEMENT PHASING
X-500HNA |2m/70cm | 8.3/11.7 | 200 17.2 N 90 2m=3-5/8X.70Cm:8-5/8A
X-500NA |2m/70cm | 8.3/11.7 | 200 17.2 N 90 2m:3-5/8,70cm:8-5/8\
X-200A  |2m/70cm | 6.0/8.0 200 8.3 UHF 1125 2m:2-5/8).70cm:4-5/8\
[X-50A __[2m/70cm | 4.5/7.2 200 5.6 UHF 135 2m:6/8A.70cm:3-5/8
"\| U series VHF/UHF MULTIBAND
7 U-5000A . |
PART # | FREQ |GAIN(dS)| PWR(W) | LENGTH(FT)| CONNECTOR [WIND RATING | ELEMENT PHASING
U-300A |70cm/23cm| 8.6/13.2 | 150 8.3 N 110 70cm:4-5/8A,
23cm:10-5/8\
2m/70cm | 4.5/8.3 2m:6/8\,70cm:3-5/8),
U-S000A | osem | 1117 150 6.0 N 135 23cm:7-5/8\
. F series VHF/UHF MONOBAND
[ R23A _
PART # | FREQ |GAIN(dB) | PWR(W) | LENGTH(FT)[ CONNECTOR| WIND RATING | ELEMENT PHASING |
DP-GH62 | 6m 6.0 200 21.0 UHF 78 2-5/8)
F-22A om 6.7 200 10.5 UHF 112 2-7/8\
| F-23A om 7.8 200 15.0 UHF 90 3-5/8)
F-142A | 1 1/4m 55 200 6.0 UHF 110 2-5/8)
F-718A 70cm 115 250 15.0 N 90 18-1/2)\
F-1230A | 23cm 13.5 100; | = 105 N 90 05-1/2) 1
FEATURES | "F-718L:420~430MHz,F-718J:430~440MHz

- WIDE-BAND performance
- VSWR 1.5:1(nom.)
- Factory adjusted, no tuning required
- Weatherproof

- Rugged fiberglass radome(DP-GHB62 thick-wall aluminum)
- Wind speed ratings in excess of 90MPH |

RF PARTS .

1320-16 Grand Avenue
San Marcos, CA 92069

- Stainless steel radials & hardware
- UPS shippable
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Number 1 on your Feedback card

NEVER saY DIE

Wayne Green W2NSD/1

How About Dayton?

We hams are attracted to Dayton ev-
ery spring like lemmings to a cliff. It's
an urge we can'l explain. It's an ulti-
mate wallow in the latest equip-
ment. . .in the world's largest ham fiea
market. . .and a yearly gathering for
each of the dozens of special inleresls
which all together go to make up this
weird hobby we call ham radio.

It's a place lo meet and talk about
MARS, microwaves, slow-scan, pack-
et, amateur TV, meteor bounce, DX-
ing, contesting, certificate hunting,
RTTY, AMTOR. It's a place to see old
friends again. It's a time to say hello o
me and tell me you've been reading my
baloney since my CQ days 37 years
ago. Or do | remember meeling you al
the airport in Karachi in 19597 Or thal
you've got my KC4AF card from
MNavassa in 1958.

It's a time to see whal AEA has been
up to in their labs. . .lo see what Bob
Heil has for you this year. . .10 see the
faces behind the ads. . .to meet and
talk with our ham entrepreneurs. . .
lo look over Ramsey's new kits. . .lo
see MFJ's latest gear. . .to shop for
software bargains and compuler ac-
cessories. It's a madhouse, It's a fun-
house . . .and the barbecue sandwich-
es are fabulous. It starts April 24th . . .
will | be seeing you there?

As | mentioned last month, I've been
wondering what | might talk about this
year. My work with the New Hampshire
Economic Development Commission
has not just taken a lot of my time, it's
forced me to give a lol of thought to
what's been going on in America, nol
just in amateur radio or the music busi-
ness. It’s gotten me 1o think about how
things have been changing and where
it looks like they're going. It's had me
polishing my crystal ball.

The Commission has been meeting
every three or four weeks up in the
state capitol in Concord. Despile my
getting to the Consumer Electronic
Show in Las Vegas in January and to
the 17th Annual Ham Colloguium in
Aspen (where the skiing was superb as
Jim Brink NANG and | zoomed down
the well-groomed intermediate trails,
while Chuck KO11 and Eric KV1J tack-
led the double diamond trails, finally
landing Chuck in the hospital after a
spectacular wipe-out).

The skiing was fun, but the confer-

ences were senous. We particularly
discussed the possible future of our
hobby. With the old reasons for our
being allowed io use our frequencies
no longer valid, we agreed that either
amateur radio had to reinvent itself or il
would be pushed aside by commercial
interests exploiting new lechnologies.

Some of us old-timers remember
when new technologies were pio-
neered by hams. | remember talking
with a young Jack Babkes W2GDG in
his apartment in Brooklyn in 1946
about his narrowband FM concepl. |
quickly built an NBFM modulator into
my Meissner Signal Shifter for use on
75m and another into an SCR-274N
(ARC-5) for use on 20m.

| remember building my first RTTY
unit in 1949. It had over a dozen tubes
and filled a 2° 19" rack panel. It had
auto-start and stop, automatic ac-
knowledgment of message receipt,
and so on. The teletype was an old
Model 12 | bought from John Williams
W2BFD, the father of ham RTTY.

John was a tinkerer. He built one of
the very first telephone answering ma-
chines, which Ma Bell hated. He used a
78 record player to answer the phone
and then recorded the messages on a
wire recorder. All automatic. He also
upset the FBI by building tiny transmit-
ters which the Syrians used to bug the
Israeli consular limousines.

Yes, there was a time when we more
than paid our dues for the frequencies
we were using. This investment really
paid off the best during WWIl when
80% of us went into the armed forces
as radio ops and electronic techni-
cians. My USS Drum crew reunion is
just a week after Dayton this year. Am-
ateurs contributed very significantly to
our winning the war.

But that's a far cry from today. Our
hobby ground ailmost to a halt in 1964
and has never really recovered. We did
contribute in the early "70s when we
pioneered repeaters and thus made
cellular telephones possible. Would
that have happened if | hadn’t pushed
repeaters so hard in 73, with the Re-
peater Bulietin, and with symposiums?
| don’t think so, but then perhaps I'm
exaggerating my part in all that
another old man's fantasy.

We no longer conltribute technically
trained peopie for possible use in the
military. Our frequencies are no longetr
needed as a reserve for wartime use by
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the military. We no longer are at the
cutting edge of technology. We are no
longer doing much pioneering of new
communication modes. Even our
vaunted emergency communications
services have faded. And let's not even
pretend aboul international goodwill.

So we need 10 reinvenl amateur ra-
dio and make it relevant in the 1990s.
We haven't got a lot to start with. Some
of our bands sound worse than any-
thing I've ever heard on CB. Many of
our clubs are run by old-limers who
discourage newcomers. Ninety-nine
percent of our school radio clubs disap-
peared in the '60s, so few modern-day
kids have even heard of our hobby,
much less are attracted to it

Our only real national organization is
in the hands of old CW men, few with
any background in business or market-
ing. They fought the no-code license
for years until finally forced to grudg-
ingly accept it. They've promised more
wonders than George Bush, and deliv-
ered nothing. They've lel our bands
turn into a mess. They've done almost
nothing to promote our growth. Just as
Washington is the seat of our country’s
problems, | see Newington as the heart
of our sickness.

The Reinvention

Okay, I've gloomed and doomed
you. . .now let's look at some of our
potential strengths, We know that if
America is going to regain its strength
in manufacturing we're going o have
to have a better educated work force
We also know thal today thal means
technology. not doctors of philosophy.
Well, we've got one of the hottest high-
tech hobbies in the world.

With a little cleaning up and some
senous marketing, we can get kids by
the millions interested in learning
aboutl electronics and communica-
tions. They'll do it because it's fun! Un-
less we lose our microwave bands
through disuse, we have more than
enough room for 10 million new hams

Once we get going with digilal voice
and computer communications, com-
plete with ime domain systems and
data compacting techniques, we’ll
have plenty of room for everyone. But
this stuff is child's play and we've been
freezing out the children. When solid
stale came along | tried 1o publish ev-
ery article | could get on it. The old-
timers, still fondling their tubes, hated

it. My articles were almost all written by
kids.

When | started publishing computer
circuits in the mid-'70s, my authors
were kids. When | published Byte in
1975, my authors were mostly kids.

By getting rid of the kids in amateur
radio 30 years ago we've managed lo
keep ourselves in a ime warp. The
League is still running its old CW traffic
system_ . .though there is a move
afoot to update their name. Where did
the ““Relay League™ come from? Well,
in the very old days spark rigs couldn’t
be heard very far, so when the old-
timers wanted to send messages any
distance they had to be painstakingly
relayed from one spark station to the
next. Nol much has changed n that
aspect of the hobby. They're still busy
copying messages and rekeying them
over fraffic nets. | wonder if echoes of
W3CUL still haunt the 80m nels. She
reiayed millions ol messages over the
years.

| think it was around 1954 that | sel
up a RTTY station in a store on 42nd
Sireet to handle Christmas messages
lo our troops. From there we sent them
on 2m lo relay stations on Long Island
and then to our military in Europe. |
made the “Brass Pounder’s League”
(BPL) in QST for a month with our tral-
fic. . .without ever louching brass.

If we can bring the ARRL into the
1990s and get it going as an amateur
radio marketing organization, we'll be
well worth whatever billions of dollars
in frequencies we need. We need lo
get kids by the millions enthused and
busy learning about electronics and
communications. We need to make il
fun to learn.

Of course, that's the heart of the pro-
posals I've made to the New Hamp-
shire Economic Development Com-
mission. | want to re-invent the New
Hampshire educational system and
turn it into a way for us to generate a
high-tech work force. Remember, our
present educational system was de-
signed to turn out farmers and blue-col-
lar factory workers, nol engineers,
technicians and scientists.

Are you going to be a passive by-
stander in all this or are you going to
get busy and start making things hap-
pen in your area? Are you a "'Joe Six-
Pack™ who doesn’l read books or
newspapers, doesn't vole and con-
tributes nothung much to the world or
America? Are you a couch potato? You
know, il's surprisingly easy lo make a
difference.

Of course there's a danger here 100
A pathetically high percentage of our
activists are emotionally driven by
some cause. They make a lot of noise
and gel on the evening news. Then, a
while later, we find that thew lack of
knowledge aboul their cause has
screwed things up for us.

We've had some excessively expen-
swve legisiation forced through by acid
rain fanatics. _and now we find their
“facts’” were wrong. If you've been
reading the science magazines you
know that our wornes over automobile
emissions have been way off-base

Continued on page 90



TS-4508
All This and More!

Building on a proven performer, Kenwood continues its H.F. superiority with
the new TS-4508! No other compact H.F. transceiver can offer you all the
features of the popular TS-4408 plus an impressive new set of deluxe features
designed to give you that “‘Kenwood Edge’’ in H.E operations.

B 100 Watts on all nine Amateur bands — SSB,
CW, FM, FSK modes.

B General coverage receiver. 150kHz-30MHz.

B 108 dB Dynamic Range with Advanced
Intercept Point (AIP).

B 100% Duty Cycle Transmitter allows con-
tinuous transmission (Key Down) at full
power output for periods up to one hour
with PS-53 heavy duty power supply.

B Direct Digital Synthesizer (DDS) allows fine-
tuning in 1 Hz steps.

B Digital Signal Processor (optional) DSP-100,
another Kenwood exclusive!

B New CW REVERSE MODE and PITCH
CONTROL.

B Primary Function Control.

B Selectable IF Filter with Memory.

B Transceiver-to-Iransceiver Data Transfer.
B IF Shift.

B Special circuit design, including Triple
Conversion.

B 100 Memory Channels.

B New Ten-Key ‘““Telephone Pad’’ Layout.

B Digital Bar Meter and Multi-function Display.
B Internal Automatic Antenna Tuner (optional).
B Three Scan Modes.

B Switchable AGC (slow/fast) Circuit. Front
Panel VOX Control All-Mode Squelch Circuit.

KENWOOD

.. Pacesetter in Amateur Radio

KENWOOD US.A. CORPORATION, Communications and Test Equipment Group, PO. Box 22745, 2201 E. Domingue? Street, Long Beach, CA 90801-5745
KENWOOQD ELECTRONICS CANADA, PO. Box 1075, 959 Gana Court, Mississauga, Ontario, Canada L4T 402

Kenwood meets or exceeds all specifications. Contact your dealer for a complete listing of specifications and
accessories. Specifications are subject to change without notice. Complete service manuals are available for all

Kenwood transceivers and most accessories. One year warranty in the U.S.A. only.



TH-77A

Compact 2m/70cm Dual
Band HT

Here’s a radio that deserves a
double-take! The TH-77A is a
feature-packed dual band radio
compressed into an HT package.
The accessories are compatible
with our TH-75, TH-25, and TH-26
Series radios. Repeater and remote
base users will appreciate the DTMF
memory that can store all of the
DTMF characters (*, #,A, B, C,and D)
that are usually required for
repeater functions!

* Wide band receiver coverage.
136—-165 (118—-165 [AM mode
118-136] MHz after modification) and
438-449.995 MHz. TX on Amateur
bands only. (Two meter section is
modifiable for MARS/CAP. Permits
required.)

e Dual receive/dual LCD display.
Separate volume and squelch con-
trols for each band. Audio output can
be mixed or separated by using an
external speaker.
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e Cross band repeat function.

¢ Dual Tone Squelch System (DTSS).
Uses standard DTMF to open
squeilch.

e CTCSS encode/decode built-in.

¢ Forty-two memory channels,
All channels odd split capable.

¢ DTMF memory/autodialer.
Ten 15-digit codes can be stored.

e Direct keyboard frequency entry.
The rotary dial can also be used
to select memory, frequency,
frequency step, CTCSS, and scan
direction.

¢ Multi-function, dual scanning. Time
or carrier operated channel or band
scanning.

¢ Frequency step selectable for
quick GSY. Choose from 5, 10, 12.5,
15, 20, or 25 kHz steps.

¢ Two watts (1.5 W on UHF) with
supplied battery pack. Five watts
output with PB-8 battery pack or
13.8 volts. Low power is 500 mW.

® DC direct-in operation from 6.3-16
VDC with the PG-2W.

e T-Alert with elapsed time indicator.

¢ Automatic repeater offset on 2 m.

¢ Battery-saving features.
Auto battery saver, auto power off
function, and economy power mode.

Complete service manuals are available for all Kenwood transceivers and most accessories.
Specifications and features are subject to change without notice or obligation.

* Supplied accessories:
Flex antenna, PB-6 battery pack
(7.2 V, 600 mAH), wall charger, belt
hook, wrist strap, keyboard cover.

Optional accessories:

® BC-10: Compact charger#® BC-11: Rapid
charger® BH-6: Swivel mount ® BT-6: AAA
battery case » DC-1/PG-2V: DC adapter

e DC-4: Mobile charger for PB-10 ® DC-5:
Mobile charger for PB-6,7,9* PB-5: 72V,
200 mAh NiCd pack for 2.5 W output

* PB-6: 7.2V, 600 mAh NiCd pack = PB-7:
7.2V, 1100 mAh NiCd pack » PB-8:12V,
600 mAh NiCd for 5§ W output » PE-9:

7.2 V, 600 mAh NiCd with built-in charger
e PE-11: 12V, 600 mAh OR 6 V, 1200 mAN,
for SWOR 2 We HMC-2: Headset with
VOX and PTT® PG-2W: DC cable w/fuse

® PG-3F: DC cable with filter and cigarette
lighter plug® SC-28, 29: Soft case

* SMC-30/31: Speaker mics.® SMC-33:
Speaker mic. w/remote control * WR-1:
Water resistant bag.

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O. BOX 22745, 2201 E. Dominguez Street
Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2

KENWOOD

...pacesetter in Amateur Radio



Number 2 on your Feedback card

MirNews

On 17 March at 10:22 UTC a Soyuz mod-
ule will lift off to take the next pair of Soviet
replacement cosmonauts, plus a visiting
German cosmonaut to Mir.

They should dock at 11:30 UTC on 19
March. All three have amateur radio callsigns,
and the DL call will be either DP1MIR or
DP2MIR. They will use 145.550 MHz simplex
FM speech and packet radio as usual, plus a
connected onboard digital speech system act-
ing as a “‘repeater,’” which will listen for one
minute and then replay the content back for
one minute.

Sergei USMIR, Alex U4MIR, and the visitor
will return to Earth around 25/26 March, and
UA3CR is suggesting to RSF that for posterity
they retain their callsigns for terrestrial use,
rather in the way that Ernst Krenkel UP@L2 did
his. TNX G3IOR, PAODLO, W2RS, via Space
News.

Olympic Restrictions

The French pulled the plug on a part of
the 2 meter band during the Olympic
Games, and this move may possibly have a
serious negative impact at the World Adminis-
trative Hadio Conference and on other fronts
as well.

According to DB20S, a special bulletin from
the REF (the French national radio society)
states that during the 1992 Olympic Winter
Games in Albertville, the 2 meter frequencies
of 144.000-144.050 and 145.950-146.000
MHz were completely occupied by team mem-
bers and service teams of some of the Winter
Olympic Games' participating nations.

During all of February, any activity from
ham stations in the French Departments of
Ain, Haute-Savoie, Isere and Savoie were for-
bidden by order of the DRG and the amateur
allocation in the sections of the 2 meter band
listed above was suspended. The DRG (Direc-
tion de la Reglementation Generale) also not-
ed that any violation of this regulation would
have negative consequences between the
DRG and the REF in future discussions.

According to DB20S, this was far more than
a national affair, as it was a violation by the
DRG against the internationally accepted
highly sensitive EME band and the equally
delicate exclusive allocation for the Amateur
Satellite Service, of which 145.95 MHz to
146.00 MHz are a major part. Such an action
damages highly important activities interna-
tionally. DB20S believes that this may be a
reaction to criticism leveled at the French
radio administration over the "SARA" ama-
teur astronomy satellite improperly given
an assignment in the Amateur Satellite
Service. Nevertheless, DB20S feels that a
formal protest of this ‘‘flagrant action” by
AMSAT, ARRL and the overall International

Amateur Radio Union would seem to be in
order. TNX G3IOR, AMSAT-NA and Westlink
Report No. 6189.

Photo. The massive 180-foot-tall Earthwinds
balloon prepares for flight during the last
launch attempt on February 22. Photo by Jon
Pifer WM8W.

Earthwinds Delayed

The launch of the Earthwinds manned
balloon flight has been delayed until next
November. This flight will take three balloon-
ists on a record-breaking non-stop journey
around the world, while traveling with the jet
stream at 35,000 feet in a pressurized gondo-
la. They almost launched the massive two-bal-
loon system early Saturday morning, Febru-
ary 22, from the Loral Airbase in Akron, Ohio.
Unfortunately, the wind speed at ground level
never became calm enough to completely as-
semble and launch the balloon system. The
180-foot-tall balloon is capable of lifting in ex-
cess of 20,000 pounds and contains over

300,000 cubic feet of helium.
Jet stream conditions as well as the weather

around the world are not favorable for the
flight after February. Therefore, the decision
was made to delay the trip until next Novem-
ber when worldwide weather conditions give
the crew their best chance at a successful
circumnavigation of the globe.

The pilot of the balloon, Larry Newman
KB7JGM, will activate the amateur radio ex-
periment during the flight on a frequency of
28.303 MHz. Thanks to the efforts of Bob Rau
N8IYD, Jud Nichols NBRXT, and Bill Brown
WBB8ELK, a voice telemetry system was de-
signed to relay the balloon's latitude, longi-
tude and ground speed, based on data ob-
tained from the onboard GPS (Global
Positioning Satellite) system. It will transmit
the information at 15, 30, 45 and 55 minutes

past each hour during the flight. Special
thanks go to Mike Mouser, Jerry Knight and
Loney Duncan of Rockwell International who
integrated the telemetry package with the
gondola's HF radio.

Antenna Patent

Ham-Pro Antennas of Sacramento, Cali-
fornia, was recently granted patent
#5,068,672 for the first major improvement
in antenna matching in the past 50 years! The
improved method of feeding antennas is
called the balanced double gamma feed sys-
tem.

The new invention feeds both sides of a
grounded dipole through a non-frequency-
sensitive balun which is part of the new feed
loop. This balun is not obvious by examina-
tion, nor is it external. This loop is in series
with the dipole. Its reactance is opposite that
of the dipole, resulting in more than twice the
best VSWR bandwidth found in conventional
feeding methods.

Besides wider VSWR bandwidth, random
radiation from the feed is eliminated, so for-
ward gain is increased, and the front-to-side,
as well as the front-to-back, ratios are greatly
improved.

TVI and EMI are also reduced. Harmonic
radiaton is down at least 30 dB. The very wide
VSWR bandwidth makes it possible for the
company to factory-tune their antennas, so no
tuning of the feed is necessary. In fact, all their
antennas are pre-tuned, weather-proofed,
and sealed at the factory after VSWR tests.

Ham-Pro manufactures a complete line of
amateur monobanders using this patented

system. More information may be obtained by
contacting Peter Onnigian at Ham-Pro, 6199

Warehouse Way, Sacramento CA 95826;
(800) 879-7569.

The Greening of 73

Subscribers will notice that starting with
this issue, 73 Amateur Radio Today will be
arriving without the plastic wrapping
(called a ‘‘polybag’’). After researching the
matter, we decided that the minimal protec-
tion offered by the polybag did not justify the
negative environmental impact of its use. We
hope our readers will support this move to-
ward a “‘greener’’ planet.

TNX...

. . . to all our contributors! You can reach
us by phone at (603) 525-4201, or by mail at
73 Magazine, Forest Rd., Hancock NH 03449.
Or get in touch with us on CompuServe ppn
70310,775: MCI Mail “WGEPUB'"’; or the 73
BBS at (603) 525-4438 (300-2400 bps), 8
data bits, no parity, one stop bit. You can also
send news items by FAX at (603) 525-4423.
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LETTERS

Number 3 on your Feedback card

Denis Catalano WD4KXB, Wood-
bridge VA Wayne is always saying,
"*go do it"'—go on a DXpedition. So we
did. KJ4VG and | drove 22 hours to put
Zone 2 on the air during the C&WW
phone contest. We made over 3,000
QSOs, and loved it.

John Wiesenmeyer NXOT, ex-WNIHFA,
WASPLYV, Divernon IL All of the editori-
als in the December 1991 issue of 73
Amateur Radio Today are worthy of
note. Since you don't have much time
to read lots of trivial fan mail, I'll get to
the item of singular importance.

Your mention of the FCC establish-
ing some sort of fee to allow the han-
diing of requested calisigns is a SPEC-
TACULAR IDEAI!!! Sir, this calisign
business, from where | view the matter,
has become a deplorable situation.
Who would ever have dreamed our
callsign system could become such a
hodge-podge mess? Dr. Green, I'd pay
CONSIDERABLY MORE THAN FIFTY
DOLLARS to get rid of my present idi-
otic calisign, in exchange for WASHFA,
(never issued, by the way), which |
would have received had | upgraded
from Novice (WN9HFA) before my tick-
et expired in 1964. If not that, ANY
traditional W9 or WAS callsign.

Any muscle you can throw at this
effort would seem a great service to our
hobby. | would pay PLENTY, whatever
the FCC wants, to allow me to again
hold a traditional ham callsign. |
wouldn't bat an eye to spend several
hundred dollars to unload this bogus
callsign of NXOQT, either up-front or as
bribe money. Wouldn't matter to me
one way or the other. And you would be
surprised, sir; I'm far from being the
Lone Ranger with this view, as you
surely realize as well. 300,000 hams
furnishing a $100 application for a spe-
cial callsign request would net the
FCC no less than THIRTY MILLION
DOLLARS. If they can't issue special
request callsigns with that sort of rev-
enue, then there is something serious-
ly wrong with the methods and the
thinking of the FCC directors.

| hope you can continue to press this
issue in 73, and encourage your read-
ers to pester the hell out of the FCC to
straighten out this blithering mess.

Thank you for listening to my views.

Kenneth A. Stevens KN2A, San Jose
CA For a few months there have been
many comments concerning the QRM
on weekends because of contesl oper-
ations. Years ago | wrole to the ARRL
suggesting a few procedures that
might help lessen the problem. | even
enclosed an SASE to get their re-
sponse. The VIPs did not agree so
they, as usual, did not take the time to
respond. | have discussed this ORM
problem over and off the air with many
hams and have yet to find one who

From the Hamshack

doesn't agree that the following ideas
would work.

All-mode contests should not run for
the full weekend. Many hams work all
week and the only time they can talk to
friends or family, if across the country,
is on HF. Unless they have a linear,
beam, etc., they cannot compete. If a
contest were limited-mode, they could
run phone during a CW test and CW
during the phone test. On phone con-
tests the frequencies of operation
could be the bottom 50 kHz of the Gen-
eral class, and the top 50 kHz of the
Advanced class band. This would give
the non-contesters an area 10 enjoy
other ham activities. The top edge and
bottom edge of the contest frequency
operation could be monitored by offi-
cial observers. Any contester who was
found operating outside of the as-
signed area would be penalized or dis-
qualified from the contest. This would
give the @@s some practice and experi-
ence. It might cut down on some of the
big boys running excessive power,
overmodulating and spilling outside of
band edges.

| would like to hear comments from
those who disagree. | feel it is time we
all give others the consideration that
we feel we are entitled to. | have read
so many times that we should tune up
on a dummy load. | must ask, how can
anyone match an antenna without us-
ing a tuner and putting out a carrier to
doit? Yes, we can roughly set the tuner
on strong receive. Or we can investin a
noise bridge, etc. But usually the carri-
er is the final answer. | do feel, howev-
er, that knowing where your carrier is
going to be is the best answer. There is
no accepted standard by manufactur-
ers as to where the carrier is in relation
to the receive frequency. The old tube
rigs would offset the carrier on tune or
CW above a USB listening frequency,
some below a LSB frequency. On
some of the later solid-state rigs on
USB or LSB, the listening frequency is
also the carrier frequency. If you shiftto
CW, your carrier is your readoul and
you then are listening about 800 Hz up
or down from that. The advantage is
that whether you are listening to an
upper or lower sideband, your carrier is
zero beat and will not be heard.

For the above reasons, | say, “Do
not tell a person to find a clear frequen-
cy to tune up."” If you do, they will put
their carrier above or below a going
QS0 and interfere. If they learn where
their carrier is, they can pul it zero beat
with the QSO they intend o join and
apologize later if they were a few cycles
of zero.

I've heard many hams complain that
they have tried to break into a lower
sideband phone net with a CW signal.
They claim the net control cannot read
CW, should not have a license, etc.
Those fellows had tube rigs thal shiflted
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to USB listening on CW. The rig trans-
mitted 800 Hz up. So the carrier was on
net controls upper sideband and not
heard. The new rigs would also not be
heard if they zero beat the listening
frequency.

Well, I've unloaded my gripes. |
know | talk too much. Hi! | enjoy 73
Magazine. | read 73, CQ, and QST.
| find 73 the best. CQ has too many
contests; QST, too much emphasis on
contest and traffic self-praise. |
dropped membership in the ARRL
years ago because they do not repre-
sent the amateur membership. They
are a money-making business. | agree
with Wayne nearly 100%.

Glen A. Bizeau VE1GAB, Saint John
NB Canada | keep hearing you com-
plain about how hams are never doing
anything but talking. Well, | have a sur-
prise for you.

Six months before | got my ticket, |
was over at a friend's house, Bob
Meade VE1BDI, and we were talking
aboul how Nova Scotia had such a nice
linking system covering most of the
province and some of Prince Edward
Island. We in New Brunswick were
lucky to have a decenl 2 meter re-
peater,

After | got my ticket | decided that
this one ham was going to make his
new-found hobby worth the nights of
studying. With the help of Bob VE1BDI,
Glenn VE1GMM, Brian VE1BTC and a
few other guys, we were able to make
this a success. | bought the equipment
and a duplexer, Glenn lent us his pow-
er supply and his time, and Brian found
us a good site.

Thanks to a local radio/television
station we were able to put our new-
found baby on the highest hill in south-
ern New Brunswick.

Mt. Champlain reaches up 1462’
and our antenna is up a tower at the
1500’ level. The repeater, soon to be a
hub, is wdrking pretty well. We're
putting out 20 watts on 443.500 (+)
and can be heard over 90 miles away.
We have a few minor problems of RF
sneaking into the receiver, but what do
you expect from a site with a 1,000,000
+ watts of RF fioating around? All in
all, the machine works well. Soon we
will be linking a few major cities into
the hub and maybe we’'ll even get
linked into WA1KAH's Patato Head
Network. Then we could talk to you
through the system, Wayne. Wouldn't
that be fun!

P.S. | was wondering why you never
mentioned anything about the night a
few fellows down here talked to
WRBBELK while he was in your shack on
a fine evening in the spring of '91. That
was one heck of a tropo duct.

Gilen, it certainly was a good opening
(over 300 miles). Looking forward to
our next tropo contact.—Bill WBBELK

Russ Thomas WI9B Effingham IL A
Buchanan/Green ticket in "92 has my
full support.

I refuse to run. If elected, | refuse to
serve. —Wayne

Alfred Holden KM4TN, Greenville SC
Wayne, | have been a ham for about
two years now (KM4TN) and find |
have a problem. Since the first thing |
read in your magazine is your editorial,
| pretty well know your stand on the
League. My question is: Should | just
bail out and quit, or should | try to
change it from the inside? I'm 29 years
old, make my living as a two-way
service technician and find that | play
guitar more than | fool with these ham
radios.

Alfred, there's no known way o
change the League from inside, so all
you have lo do is decide whether you
want to subscribe to QST or not.—
Wayne

Eric Jorgensen KEGUS, ex-K1DCK,
Riverside CA | just received a renewal
notice which, as usual, is more con-
frontational than persuasive. In the let-
ter you mention that there has been
“‘almost no growth in the last 10 years™
and that “amateur radio has been get-
ting by on its past glory.” One of your
solutions is to try “other ham modes
such as RTTY, AMTOR [sic] or pack-
et.” |1 got news for you, Wayne. All of
those came into their own in the last 10
years. Even RTTY, which has been
around for a long time, really didn't
advance beyond the work of a few '60s
diehards (including me) until the ad-
vent of home computers.

| have enjoyed the excitement of am-
ateur radio for 35 years. | still find it as
exciling now as 25 years ago—maybe
more so because of all the innovations
in the last several years. | sure don't
see that excitement reflected in the
pages of YOUR magazine, Instead, we
have a few simplistic construction arti-
cles, a couple of very good columnists,
and the endless ramblings of a tired old
man. This might explain why the ‘'mag-
azine'' looks more like a pamphlet
these days.

Incidentally, | worked you 25 or 30
years ago on RTTY, and our QSO con-

. sisted of you sending me an inter-

minable brag tape about an action-
packed DXpedition who-remembers-
where. Now | get a form letter about the
same trip. What have YOU done lately
for ham radio? I'll take a live QSO com-
plete with rig and WX info anytime to a
canned travelogue from a ham person-
ality.

Your whole magazine is about YOU,
not ham radio. There is more in any
given issue about how easy it is to earn
money in audio CD publishing than
about any single ham topic. | would bet
your staff sends out resumes every
lime you catch a cold. In the words of
Sam Goldwyn, “'Count me out."

John C. Watfins N8JZH, Miamisburg
OH | am a subscriber to 73 and really
enjoy reading your magazine. | find
that it is really informative, rather than
just lists of contests and DX requests.

Many of your articles on radios and
equipment are valuable, and the re-
ports are useful to those of us who pur-
chase “used’’ equipment. i}



he PK-88 1s becoming one of the most

widely used packet controllers in the
world. In some areas, it is outselling its
closest competitor by 10 to 1!
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ith the built-in 18k byte maildrop,

you can use 1t as a "mini-BBS" in
your area, and even automatically forward
and reverse-forward tratfic with your local
PBBS. Or, just use it as a packet controller
to help you catch that rare DX on your

local DX packet cluster.
. PK-88 can be used with a dumb
SdSi terminal or any computer with an
RS-232 port and a communication software
program (such as PC-Pakratt-88).
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" Now you don't.

he PCB-88 includes all the

features of the PK-88 (above),
and 1s easily installed in your IBM PC
or compatible computer. Even if your
shack 1s short on space, you can still
have the best packet setup available.

n addition to the PK-88’s features,

the PCB-88 also includes TAPR’s
state machine DCD circuit and
modem disconnect header for added
performance and convenience.

o help make setup and operation

a breeze, we’ve included AEA’s
powerful yet simple PC-Pakratt-88
software and an AC-1 12 VDC adapt-
er (keeps the PCB-88 on when the
computer is off — U.S. models only).

he PK-88 and PCB-88 packet

controllers are the best money
can buy, and that’s no 1llusion!
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Number 4 on your Feedback card

The Arrow Antenna

Hit the bull’s-eye with this portable VHF sharp shooter.

by Mike Walker KAOVFF and Al Lowe NOIMW

ow would you

like a com-
pletely portable, 4-
element 2 meter an-
tenna that fits into its
own 1" x 1" x 48"
boom? Not only does
it fit inside its boom,
but it can be assem-
bled in approximate-
ly two minutes. I'll
just bet you are quiv-
ering with excite-
ment! Calm down
and reach for a quiver
of aluminum arrows.
Aluminum arrows
are the secret to the
versatility and excep-
tional gain character-
istics of the Arrow
Antenna.

This antenna has proven to be very ver-
satile. While hiking in the Rocky Mountain
National Park, I used my antenna as a walk-
ing stick. During rest stops it was just a mat-
ter of pouring out the boom contents, taking a
couple of minutes for assembly time, and I
was on the air! In an emergency, this antenna
1s ideal. It will store easily in the trunk of your
car, ready for any situation. Another advan-
tage of the antenna 1s that it is not prone to
damage because its contents are protected by
the boom.

Foxhunting activities can be stressful to
your antenna, especially during the heat of
the chase. Your Arrow Antenna will be able
to withstand lots of abuse, even when your
partner drives under low-hanging tree limbs.

At every public service event, it seems like
the check point assignments are in the worst
possible locations. The Arrow Antenna will
help you shoot your way out of those places
where a rubber duck and an HT would not be
sufficient. If you need antenna gain, portabil-
ity, and a rugged antenna, then read on.

Another unique aspect of the Arrow Anten-
na 1s the gamma match. Al Lowe NOIMW is
to be credited with the design of the gamma
match. The gamma match makes the Arrow
Antenna all the more portable. Al spent sev-
eral long evenings fabricating prototypes of
the gamma match before finalizing the de-
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Photo A. The Arrow Antenna.

sign. When you start construction of this an-
tenna, I am sure you will appreciate the clev-
erness of Al's design.

Construction

To begin construction of the Arrow Anten-
na you have the option of using our measure-
ments, or to custom design your antenna for a
specific frequency. Our design is not new. It
is basically a copy of the standard NBS (now
called the National Institute of Standards and
Technology), with some variations. Our Ar-
row Antenna dimensions are calculated for a
center frequency of 146.520 MHz. It is fairly
broad-banded, having been tuned out of band
for use in area search and rescue communica-
tion around 143 MHz and 149 MHz.

The materials for the antenna are readily
available. If you are handy with a drill press
and a hacksaw, you will have no problem
building and assembling this antenna. See the
Parts List for the materials needed.

Using a drill press for construction of this
antenna will enhance the overall performance
of your antenna. The mechanical integrity of
your antenna will be a natural progression
because the drill press will inherently keep all
your elements parallel and perpendicular.

For our purposes, antenna performance
dictated the selection of a48" boom. Measur-
ing from each end of the boom material, lay

out the reflector ele-
ment, and the second
director element at
1" from the end of the
boom. Mount all ele-
ments in the center of
the boom width.
Place the driven ele-
ment 15-5/16" inches
from your first mark,
or 16-5/16" from the
end of the boom. The
spacing is slightly
less than 0.2 wave-
lengths. In a like
manner, lay out the
positions for the first
director. The driven
element and the first
director will be
spaced at approxi-
mately 15-5/16" in
the center of the boom. Now you have estab-
lished all of your element locations (see Fig-
ure 4). At each of the element locations, drill
a through-hole 11/64" in diameter for a #8-32
threaded rod.

Using the reflector as the reference for the
rear of the antenna, move up to the driven
element #8-32 hole location and establish the
hole location for the PL259 bulkhead connec-
tor exactly 1” on center forward from the
driven element, or 17-5/16" from the rear of
the boom. The bulkhead connector requires a
5/8" through-hole. You should now have
holes drilled for each of the elements, and the
hole for gamma match and coax connections
along the boom (see Figure 2). The desired
polarization of your antenna will determine
the location of the U-clamp. During our fab-
rication of the Arrow Antenna we placed the
U-clamp at the balance point of the antenna.
If you use the antenna in the vertical position
it is imperative that the gamma match be
above the boom and the coax run along the
boom to the mast. If the coax is parallel, close
to the driven element, antenna performance
will suffer.

Each of the following measurements will
be used to establish element lengths. Using a
tubing cutter, scribe the outside of each ele-
ment at the desired length. Grasping the ele-
ment on either side of the scribe mark, you



MFJ SWR Analyzers

G MEL207 59995 the frequency and read SWR. It also has a

MEJ’s innﬂvatwe new
SWR Analyzer™ gives you a
complete &Rl;ture of your
antenna R over an
entire band — without a
transmitter, SWR meter or
any other equipment!

All you do is plug your antenna info the
coax connector, set your SWR Analyzer™ to
the frequency you want and read your SWR.

Setting up and trimming your antenna:
Super simple and super accurate

You can instantly find your antenna’s true
resonant frequency right at your feedline --
that’s something a noise bridge just can’t do.

You can monitor SWR changes as you ad-
just your beam or vertical — you’ll know
right away which way to adjust it.

You can shorten or lengtIJmen your dipole
and see the effect immediately.

The MFJ] SWR Analyzer™ is battery oper- [

ated and handheld size so you can take it
right to your antenna. It makes it socooo
easy to work on your antenna until it's just
the way you want it.

Create your perfect multi-band antenna

You can instantly check multi-band dipoles
and trap verticals to see if the low SWR
points are where rou want them and adjust
your antenna until they’re right.

Mobile Antennas made easy
You’ll find the perfect adjustment for your
mobile whip in seconds by actually seeing
the SWR as you pull the whip in and out

without transmitting.
You can easily find the ideal place on the

car for your mobile antenna by -'.":l‘uav;;:l'[u_lr%l
different spots with the SWR Analyzer

All kinds of uses
You can see how the SWR varies over
your entire band and quickly find your
usable 2:1 SWR bandwidth.
You can see your SWR change as you

drive under an overpass and see how mobile

whip flutter affects SWR.

Xﬁu can see what happens as you swing
your beam toward the power line or away
from your tower.

You can see how rain or snow affects your
beam.

You can tune up your antenna tuner
without transmitting.

You can check the SWR of the input to
your linear amplifier.

You'll find all kinds of uses for this totally

...........

self-contained handheld unit thatll revolu-
tionize how SWR is measured.
Super Value: Several Instruments in One

You get a super value because several in-
struments are combined into a single portable
handheld unit.

It has a low distortion RF generator that
covers 10-160 meters, an SWR bridge that
gives forward and reflected components and

a computing circuit that automatically com-

putes the SWR and displays it on the meter.

Everything is automatic. All you do 1s set

frequency counter output so you can connect
a frequency counter for precise digital

readout.
Use 9 volt battery or 110 VAC with
MFI-1312, $12.95. 7% x 22" x2u".

The best way ever to measure SWR
Here’s the best way ever to measure SWR
. . 80 get yours today!

MFJ VHF SWR Analyzer'““

MFIJ-208

$899s

If you operate 2 meters this §
MFI-208 VHF SWR
Analyzer™ helps get your Tl
antennas in tip-top shape. Just &=
plug in the coax to find the §
SWR of any antenna from
142-156 MHz. Use 9 volt bat-

or 110 VAC with
J-1312, $12.95.

NEW . . . Two Models
for Commercial Radio!!

MF]J-217 covers 30-50 MHz;
MEJ-218 covers 150-170 MHz.
These are only $149.95 each.

MF]J 600 MHz 10 Digit
LCD Frequency Counter

A perfect companion for MFI-346
MFI'’s SWR Analyzer™
i N ¢ Add this handy

MFJ-346 frequency
counter to your sta-
tion and get high ac-
curacy frequency
measurements to 600
| MHz with 10 digit
e ision. It's a]su
patlble w1th the ME] SWR Analyzers
and Antenna Bridge. Large quarter-inch
LCD digits make reading easy. These high
contrast LCD digits don't wash out in bright
sunlight like LEDs do -- they’re actually
easier to read the brighter the light.

Four gate times let you select the resolu-
tion you need -- selecting a 1 second
time gives you 1 Hz resolution. Has high
accuracy |1 ppm 10 MHz crystal time base
with adjustable calibration.

Uses high speed ASIC and custom LCD
technology. 3-7/8 x 1-3/8 x 5-1/4 inches.
Uses 9 volt battery or 110 VAC with op-
tional MFJ-1312B, $12.95.

MFE]J-247 SWR Analyzer with LCD frequency counter

MF]J’s newest SWR Analyzer™
has built-in 10 digit LCD frequency
counter -- makes reading SWR easier

than ever. N ew_f MEJ-247

5 1 8995

You can use the new
| MFJ-247 as an SWR
Analyzer™, as a sen-
sitive high accuracy
150 MHz frequency
counter and as a signal
generator.

It has high contrast
LCD digits that don’t
@ wash out in bright

sunlight like LEDs do -- they’'re actually
easier to read the brighter the light.

Reading SWR is automatic. All you do is
plug in your antenna, set your MFJ] SWR
Analyzer™ to the frequency you want and
read your SWR -- it couldn’t be easier!

The MFJ-247 is battery operated and
handheld size so you can take it right to your
antenna and work on it until it’s just the way
you want it. Reads SWR 160-10 Meters.

You can instantly find your antenna’s true
resonant frequency right at your feedline --
that’s something a noise bridge just can't do.

You can monitor how SWR changes as you
adjust your beam or vertical -- you’ll know
right away which way to adjust it.

You can shorten or lengthen your dipole
and see the effect immediately.

You'll find all kinds of uses for this totally
self-contained handheld unit that has revolu-
tionized how SWR is measured.

Has separate BNC input connector for use
as high accuracy frequency counter. Counter
has 1 ppm 10 MHz crystal time base; 01, .1,
1, 10 second gate times; .1 Hz resolution.
Uses 6 AA cells or 110 VAC with MFJ-1312,
$12.95. 4 x 13 x 7% inches.

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH (8324)

« 1 year unconditiona gmtaa-:iﬂda money back
guarantee (less s/h) on orders from MFJ = Free catalog

MF] ENTERPRISES, INC.
MFJ Box 494, Miss. State, MS 39762
(601) 32353&9 'I'ELEK,. 53 459)

FAK (601) 323-6551; Add $6 s/h.

g Koy A i

erprises, Inc.
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Figure 1. The aluminum arrow element.
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Figure 2. Attaching the elements to the boom. The feedpoint connection is also shown.
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Figure 3. Preparing the gamma match.

will be able to precisely snap the element into
two pieces, using the following element
lengths: Scribe two arrows at 19-7/8", two at
19-1/4", two at 18-1/4", and two at 17-1/8".
These pairs of elements will make up the
reflector, the driven element, and the first
and second directors, respectively.

The Easton EAGLE 1816™ arrow shafts
that I used have conical plastic tips that are
used for cementing on the nocks in normal
arrow construction. The plastic tip should not
be used when measuring the element length,
but should be left intact in order to seal up the
end of the element. When you purchase the
arrow shafts from an archery supply store,
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you will be given inserts that are used for
attaching the field points to the arrow shaft.
These inserts will be used for attaching the
elements together and to the boom. When
installing the inserts, apply a small amount of
epoXY.

Please note that the boom width is not in-
cluded as part of the calculation for overall
element length. The element diameter will
have an effect on element length, and I do not
recommend exceeding the element diameters
by more than 0.100”. Many aluminum ar-
rows are greater in diameter than the 1816
Easton EAGLE. The 1816 is the smallest
arrow shaft that will accept the 8-32 threaded

insert. Our prototype antennas both used
larger diameter arrows. The change to the
1816 was only a factor of cost.

Starting with the 19-7/8" reflector pairs,
install one 8-32 threaded rod 1" into one of
the element halves. In our construction, we
used LOC-TITE™ to permanently affix the
8-32 x 3" rod into the arrow shaft. Install the
remaining threaded rods into the other three
element halves.

To fabricate the gamma match you will
need a PL259 solderless connector, a 6" solid
brass rod 0.080" O.D., a brass tube 0.180"
I.D. x 0.240" O.D., and a plastic tube 0.175
0.D.x0.0801.D. 7-1.2". Solder the 6" brass
rod into the center of the PL259, flush with
the tip of the connector, just as you would for
attaching RG-58 coax. Next, slide the 7-1/2"
plastic tubing onto the 6" brass rod and cover
the plastic tubing with the 0.180" L.D. x
0.240" O.D. brass tube. This assembly is
now your gamma match. To complete the
assembly you will need to epoxy the plastic
tube into the connector. After tuning the an-
tenna, you may want to tape the brass tube in
position, and mark the position of the short-
ing bar for convenient setup in the future.

To make the shorting bar for the gamma
match you will need a small piece of alu-
minum 1.5” x 0.5” x 0.5" (see Figure 5).
Measure and mark a place on the aluminum
block 1/4" from one end and 1/4" from the
edge of the block. This should place your
mark along the center of the width of the
block. Measure exactly 1" from the previous
mark and again center this mark along the
width of the block. Drill a hole 7/32" through
at your first mark and drill a through hole
9/32" at the second mark. Standing the block
on end, drill a 0.201" hole into the 0.5" x
0.5" block end, keeping the hole centered in
relation to the block. Drill into each end of the
block until the drill bit is visible through the
previously-drilled 7/32" and 9/32" holes.
Tap the two end holes for a 1/4"-20 thread.
Two 1/4"-20 bolts will be used for setscrews
to attach the shorting bar between the gamma
match and the driven element.

Assembly

The Arrow Antenna is now ready for as-
sembly. Place the threaded end through the
11/64" hole in the boom and screw on the
other half of the element. (See Figure 4 for
the correct placement of the elements). Con-
tinue down the boom, installing the rest of the
elements. Screw the bulkhead connector onto
the gamma match, then screw one of the
panel nuts flush to the gamma match. Now
insert this assembly through the 5/8" hole
forward of the driven element, tightening it in
place with the bulkhead panel nut. Attach the
shorting bar over the end of the driven ele-
ment that is parallel to the gamma match.
Slide the bar along the element until you
reach the end of the gamma match, and slide
the shorting bar onto the end of the gamma
match. Using the 1" x 1/4-20 bolts, fasten the
shorting bar so that it is flush with the end of
the gamma match. Connect the coax to the
other end of the bulkhead connector. Mast-
mount your antenna and route your coax so




STARTEK

FREGQUENCY COUNTERS

SUB-COMPACT PORTABLE INSTRUMENTS FOR THE
COMMUNICATIONS PROFESSIONAL, HAM OR HOBBYIST
Pl

Choose from 6 NEW MODELS
WITH ADDED FEATURES & PERFORMANCE

Our low power design yields 3 to 5 hours portable
operation from the high capacity internal NI-CAD
batteries. (Standard in all models).

StarCab™ top quality US made aluminum cabinets
are used with machine screw assembly. No cheap
extruded aluminum or steel with self-tap screws.

Convenient POCKET SIZE: 3.4"W, 3.8"H, 1"D.
A 2 inch RF SIGNAL BAR GRAPH, ULTRA HIGH
SENSITIVITY and operation to 3.5 GHZ, all
available in the STARTEK sub-compact models.

STANDARD FEATURES INCLUDE:

» NI-CAD BATTERIES & 110VAC ADP/CHARGER
* 1 PPM TCXO TIME BASE - FRONT PANEL ADJ
» 3 GATE TIMES » HOLD SWITCH & INDICATOR
» 3-12VDC AUTO-POLARITY POWER INPUT

» StarCab™ ALUMINUM CABINET

*» COMPUTER AIDED CIRCUIT DESIGN ORDER

* TOP QUALITY COMPONENTS SAVE UP TO
*» 100% ASSEMBLED IN THE USA a‘i;f;%ﬂf

» 1 YEAR LIMITED WARRANTY | Fﬂ SETAI S

NOW | ULTRA HIGH SENSITIVITY

NEW BAR GRAPH SEHIES

RF DETECTOR - COUNTER

4=

These new models are the most
sensitive counters yet. A bright LED BAR
GRAPH functions as a signal strength
indicator. Very wuseful for testing,
adjusting, repairing or locating RF
devices. These are simply the best
portable RF counters available today!
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So-80
1 MHZ - 3200 MHZ
ULTRA HIGH SENSITIVITY
2 INCH BAR GRAPH

$265

15-8BG
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9 . < -_ $350
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#0C90  BLACK VINYL ZIPPER CASE s1200 | ALL MODELS Orders & Information
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| #P-11 00 perlods 4
#M207IC__ CABLE FOR MFJ-207/208 10.00 WE SHIF 20 rédarssfréfyo 0 [
| SAME DAY | 0-638-805 VIsA
FAX 305-561-9133 | =
STARTEK inteanaTionar inc [EPVS: Shippinghanding charges for Florida add $4 4 tax.

398 NE 38th St Ft. Lauderdale, FL 33334

US & Canada add 5% ($4 min - $10 max), others add 15% of
fotal. COD fee $4. V
& specifications subject !u change without notice or obligation.
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O WIDE-BAND ANTENMMA, Low SWR memory with no battery back-up. Forty 0 442 CHANMNEL WATCH. Stake out a

on 2-meters. Handles broad expanded chinnels are “standard”, with user favorite freqguency. and let your

Teceive. plug-in, 200-channel storage chip. Standard leap into action when the
channel comes active,

E RUGGED ALUMINUM BACK. | MEMORY CHANNEL CLONE. In
Doubles sz a powerful heat sink, and seconds, download 200 channels from
securely mounts the belt clip. one Siandard to another Standard. P 8+10. Select any one of 8 frequency
steps, and conserve your battery with
F STATUS LED. Glows red on TX, and K EXT DC. Plug into your auto system, H0 individual recieve sample rates.
green on RX signal reception. Provides a powerful § watts output. Any one of 4 rechargeable batteries
will then last for days.
0 MINIATURE HEAD. Opens o all L PERSOMAL PAGER. Buillt-in pager
functions with your forefinger and keeps your Standard silemt until your O POSI-GRIP BATTERY TRACK.
thumb with one hand. This head also special DTMP code s received. Double battery tracks—one metal, and
remotes from the batlery o operale as G
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T+ 3 different warys. Take advantage of may feature drop-n tabs, pius wall
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THE “STANDARD” HANDHELD. Standard was at Dayton 20 years ago with
Gordon West, WB6NOA, introducing the ham industry’s first imported HT. Standard
Radio Japan and Marantz Japan, Inc. continue to dominate the Japanese amateur radio
markel with equipment 2 years ahead of the competition in design and features.

Standard handheld and mobile amateur radio transceivers are distributed exclusively
to leading amateur radio dealers by well-known amateur radio operator, Roger

Wayman, (W9TYT), Niles, Illinois. This gives Standard radios the USA team support
for sales, accessories, and service.

For more information on this and other STANDARD products, please contac

—The SMALLEST HT. B ity Sugher, BASURCIALE. W et e vl

MM BIEG v owe Standard Amateur Radio Products, Inc.
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Figure 5. Two alternatives for the gamma maich shorting bar.

that it is close to the boom and mast. You are
now ready to test and tune your antenna.

Testing and Tuning

The antenna is tuned by sliding the outer
brass tube out and moving the shorting bar
along the gamma match assembly and test for
the best SWR. In our experience, the antenna
should be within acceptable limits of < 1.3:1,
if the assembly has been constructed careful-
ly. Our antennas have all tuned to an SWR of
1.1:1 at 146.520 MHz.

Disassemble the antenna and screw the ele-
ment pairs together. Install one of the 1-1/4"
crutch tips onto one end of the boom. Insert
the bundle of the four element pairs into the
boom. Drop in the gamma match and short-
ing bar. Install the second crutch tip, and
you're ready to go portable.

NOTE: For permanent installation, I rec-
ommend that star washers be installed when
attaching the elements to the boom. The addi-
tion of star washers should keep the elements
from vibrating loose. Normal care should be
taken to weatherproof your antenna. Seal the
coax connection and the end of the gamma
match assembly.

We Won a Respectable Second Place

I entered the antenna in the 1991 Dayton
Hamvention VHF antenna competition. Al
NOIMW and I both wondered how the Arrow
Antenna would measure up. We were not
disappointed with the results; in the home-
brew category, the antenna measured 6.1 dB
gain over the reference dipole used for test-
ing.

The winning antenna was 35’ long with 19
elements and 14.3 dB gain over the reference
dipole. Al and I will be looking forward to
Dayton '92. We will be ready to compete
again.

I was fortunate to have John Wood KCOWA
as my mentar for antenna construction.
Because of John’s encouragement and
help during our antenna experimentation,
the Arrow Antenna evolved to its present

form. @

You may contact Mike Walker KAQVFF at
3816 Ash Avenue, Loveland CO 80538.

SOLDERLESS PL259

GAMMA MATCH
SHORTING BAR _l

PANEL NUTS
/ /—BULKHEAD CONNECTOR
%’_mcq i

|_ 3 ¢ DRIVEN
19 174 ==
15 5/16"
Figure 4. The 9 7/8" o
overall dimensions ]- ‘ REFLECTOR
of the completed i
Arrow Antenna.
The Arrow Antenna
Specifications  Configuration Yagi
Number of elements 4
Matching System Gamma
Boom Diameter 1" square, aluminum
Boom Length 4'Element Material 7075 aluminum
(Arrow Shafts)
Gain Measured (forward) 6.1 dB over reference dipole

Measured (front-to-back)

Note for direction finding: This makes the signal peak directly off the front and the deepest

null directly off the back of the antenna.
Special Features Portable

(estimated over 9 dBi)
10.1dB

All antenna hardware fits inside the boom

for storage or transport.
Assembly time Less than two minutes
Weight 24 0z.
Bandwidth 4 MHz (144-148)
SWR over band width < 1.5
SWR at 146.52 <1.1:1
Parts List
1 1" x 1" x 48" piece of square aluminum tubing (NOTE: The wall thickness of our

square tubing was 0.0625" allowing us to pack all the antenna hardware inside

the boom.)

6" x 0.080" diameter brass rod

6" x 0.180" x 0.240" O.D. brass tube
1-1/8" diameter rubber crutch tips
#8-32 x 2-1/2" pieces of threaded rod

1/4"-20 x 1" bolts
0.5" x0.5" x1.5" aluminum bar

el 1= I N % TR N N S S R |

The Arrow Antenna is available ready-made for $65 plus $5 postage and handling. Send a
check or money order to Mike Walker KA@VFF at 3816 Ash Avenue, Loveland CO 80538.

Telephone: (303) 669-2697.

Aluminum arrows >20" in length, and approximately 9/32" in diameter

2" PL259 bulkhead connector w/panel nuts
Solderless PL259 Radio Shack #278-196

Male PL259 90-degree connector (optional), Radio Shack #278-199

7-1/2" x 0.080" |.D. x 0.175" O.D. plastic tube
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Number 5 on your Feedback card

The ‘‘Plumber’s
Delight’’ Antenna

A new look for the J-pole!

here have been many articles published

over the years on J-pole antennas. Each
design seems to be somewhat different from
the next. I have always been interested in
J-poles for their simplicity, their gain, and
their ability to work independent of a ground
plane. I have constructed nearly every design
I have seen, with the exception of the few
dual-band versions which have been pub-
lished. I have always shied away from those
because of the relative complexity of the
homemade matching capacitors and other
matching schemes described. I prefer things
to be simple. Yet the dual-band idea was
intriguing, and I thought that if two bands
were possible, why not three?

I set out on a design (or more properly,
tinkering) adventure to build a triband J-pole
which met these requirements:

1. It must be built from cheap parts which
are easily obtainable in virtually any town.

2. It must not require any special tools or
test equipment to build.

3. It must be so simple in design that even
the laziest of home-brewers (like me) will not
hesitate to build one and get it on the air.

A Quest Fulfilled

It looks like an organ pipe cactus is grow-
ing on the roof of my shack, but I don’t care
because the performance-to-cost ratio 1s most
gratifying. It exhibits a built-in triplexer ef-
fect, in that I can do any conceivable combi-
nation of simultaneous transmitting and re-
ceiving on my three rigs without having any
rig interfere with the normal operation of
another one. There is no transmitter power
bleed-over from one feedline to any of the
others.

For example, transmitting 30 watts on 440
MHz will not open the squelch on my 2 meter
rig, nor interfere with the simultaneous re-
ception of the local 2 meter repeater. While |
have no real scientific means of measuring
gain, I can tell you that from my QTH in Baja
Califormia, I am able to get into the repeaters
on Mt. Palomar Q5 with only 100 mW of
transmitter power on all three bands. These
repeaters are about 90 miles from my QTH.
Using a quarter-wave ground plane antenna
and 1 watt transmitted power into the same
group of repeaters, I received a Q3 signal
report on 2 meters and was unable to access
the 1.25 meter and 70cm machines.
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by Eric R. Johnson KBGEPO

Let’s Build It

A trip to your local hardware store will
provide everything you need for this project.
The antenna is built from 1/2" copper water
pipe and fittings. You’ll need about 8 feet of
pipe, so a 10-foot length will do nicely.
You’'ll also need three ““T"" fittings, three
male-to-female 90 degree elbow fittings, and
one reducing fitting.

The reducing fitting is the means by which I
mounted my antenna. More on that topic
later. Right now, let’s play plumber! Figure 1
shows the overall view of the complete anten-
na. The top stub is for the 70cm band, the
center one for the 1.25 meter band, and the
bottom one for the 2 meter band. The 70cm
section should be made first.

Cut the pipe so that when the pieces are
assembled, as in Figure 2, the overall dimen-
sions will be true. For the 70cm section only,
it will be necessary to cut a small amount off
of both the **T"" and the male end of the
elbow in order to obtain the small 0.375" gap
required.

Lay the assembly down on a flat surface
and align the pieces, then dimple at the places
marked ‘X"’ in Figure 2. [ used a 16 penny
nail and a large rock for this task. You may
want to use a small ball peen hammer if you
have one handy. Now use a propane torch to
solder everything together. Be careful not to
use too much solder or else you'll have the
same problem I did the first time. The excess
solder will get into the as-yet-unused end of
the **T,”" and you’ll have a devil of a time
getting it cleaned out!

In the same manner cut, fit, dimple and
solder the pipe for the 1.25 meter stub. This
stub will be 180 degrees away from the 70cm
stub. Now do the 2 meter section. This stub
will be 180 degrees away from the 1.25 meter
stub, and directly below the 70cm stub. Fi-
nally, take any pipe you have left and solder it
into the unused end of the 2 meter **T."" This
is where you will attach the antenna

end. This fitting is depicted in Figure 1. Since
3/4" galvanized thin-walled electrical con-
duit is cheaper than copper, I used a 10-foot
section of that for a mounting pole.

A male-threaded fitting is available for the
conduit, which allows it to screw into the
bottom of my copper antenna. The conduit is
clamped to the side of my shack near the roof
peak. The whole conduit/copper antenna as-
sembly stands by itself unguyed, and is quite
sturdy. You may think of a different way to
mount the antenna at your location, and so
may not need the reducing fitting. Automo-
tive hose clamps, to hold the antenna to the
top of an existing mast, is one possibility that
comes to mind.

There is no need for a ground plane or even
a grounding wire. The antenna will work the
same with or without them. From a safety
standpoint, however, it 1s a good 1dea to
ground the antenna.

To ensure a wobble-free 2 meter stub, I
used a scrap of 1/4" thick Plexiglas™ roughly
2" square, close to the top of the stub, as a
brace. I drilled holes through the Plexiglas
and pipe, and used two 6-32 screws on the
stub and two more on the central mast to hold
the brace in place. This probably wasn’t nec-
essary, but I had the material lying around, so
what the heck! The other two stubs are most
definitely sturdy enough on their own.

Connecting The Feedlines

The antenna has three feedlines, one for
each band. The feedlines should be a small
diameter 50 ohm coaxial cable, such as RG-
58, RG-223, or mini RG-8. I used RG-223,
which is a double-shielded cable. Connect the
feedlines to their respective elements as
shown in Figure 2. Note that all shields con-
nect to the mast, and all center conductors
connect to the stubs. The distance above the
bottomof the **J’’ to connect the coax is given

by dimension **F’’ in the table.
Continued on page 50

to its mount.

Putting It in the Sky

I soldered a reducing fitting to
the bottom of my antenna to
provide a means of mounting it.
The copper fitting has a 3/4" fe-
male pipe thread on one end, and a
1/2" female slip-fit on the other

2m 1.25m 70cm
R (in) = 8370/F (MHz) 57.375 37.375 18.875
S(in) = 2787/F (MHz) 19.1256 12.500 6.250
G (in) = 165/F (MHz) 1.250 750 375
F (in) = 345/F (MHz2) 2.500 1.500 750

R = radiator; S = stub; G = gap; F = feedpoint.




FEepBACK

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

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

To save on postage, why not fill out the
Product Report card and the Feedback
card and put them in an envelope? Toss in
a damning or praising letter to the editor
while you're at it. You can also enter your
QSL in our QSL of the Month contest. All
for the low, low price of 29 cents!
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The Arrow Antenna
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in r urfr. Amer C ”--’rl ?J wicde contact:
OUTBACKER ANTENNA SHLES TERLIN AERIALS
330 Cedar Glen Circle unit 2. 3 Yampi Way.
Chattanooga, TN 37412

Willetton W.A. §155
(615)892-3340) T[_.'ll:p_.;lhl. ne AUSTRALIA
TechTalk: 5.00-1

tel (D1 16194574238
fax (0116194577737
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KENWOOD TS-940
Software Enhancement Kit

= Tuneable Memories makes each of your 4} memory channels
tune lke a vfo, so that you can temporarily change the
frequency of a memory channel in MEMO mode with the Main
Tuning Knob.

= Memory Bank Selection 15 logically performed by using the
| MHZ STEP UP and DOWN keys while in MEMO mode.
The UP and DOWN keys work as usual when in vio mode.

= Main ¥lo Knob Tuning Rate can be setto 1, 2, 5, or 10 kHz
per revolution by using the former Memory Bank switch under
the shding top cover.

= Microphone Up/Down keys can be used to change memory
channels while in MEMO mode.

Easily installed by removing chip IC2 from its socket in the

Digital A Unit and replacing with the Giehl Electronics chip.

(TS-940"s with S/N 2090000 and higher have chip 1C2 soldered

to the Digital A Unit. Giehl Electronics can install soldered

IC2 chips for a nominal charge. Call or write for details.)

TEN-TEC PARAGON
Software Enhancement Kit

= Band Registers store the last used frequency, mode, and filter
for all bands 160 through 10 meters.

» Switchable 10 Minute Timer reminds you to 1D your station.

= Single Key Band Selection makes QSY ing fast.

» Main ¥fo Knob Tuning Rate is easily setto 1, 1.3, 1.7, 2.5,
or 5 kHz per revolution to suit your operating style.

» Dual YVFO Offsets and Simultaneous Rx and Tx offsets
provide flexible frequency control.

= Up and Down keys are selectable between ImHz and 100kHz
or 10 kHz and 5kHz.

» Memory Channel number 15 preserved for later access.

= Many Other Enhancements.
= Easily Installs in 10 minutes with no soldering.

New Lower Prices!
Kit includes new software chip, documentation, and installation
nstructions. Write or call 513-683-2676 for more information,
or specify desired kit and send check or money order for $46.00
+$3.00 shipping and handling to;

Giehl Electronics

P.O. Box 18335, Cincinnati, Ohio 45218
CIRCLE 282 ON READER SERVICE CARD

MICHOWAVETRANSVEHTEHS

SHF 124!] G-:]m plete Transverter

SHF SYSTEMS No tune linear transverters and transverier kits for
902, 1269, 1296, 2304, 2400, 3456 MHz. All use 2m i.f.g13.8V. Kits
include mixer and L.O. P.C. boards, xtal and all components. Built
units include |.F/D.C. switchboard, connectors and compact low
profile housing. Other frequency options in amateur band available.
SHF S00K 902-906 MHz S50mW Kit $139 Built $265
SHF 1240K 1296-1300 MHz 10mW Kit$149 Built $265
SHF 1269K 1266-1272 OscarModeL 10mW Kit $140 Built $255
SHF 2304K 2304-2308 MHz 10mW Kit $205 Built $325
SHF 2401K 2400 MHz Mode S rcv Cony Kit$155 Built $255
SHF 3456K 3456-3460 MHz 10mW Kit 5205 Built $325
SHF LOK  540-580 MHz L.O. 50mW Kit$ 66

CALL OR WRITE FOR COMPLETE CATALOG

DOWN EAST MICROWAVE
Bill Olson, W3HQT .._,;ﬁ;,ll
Box 2310, RR1 Troy, ME04987 L - -
(207)948-3741 FAX: (207) 948-5157

SEEYOUIN DAYTON AT BOOTH #341-342

MICROWAVE AMPLIFIERS

from

DOWN EAST MICROWAVE

Linear Power Amps
for SSB, ATV, FM, 902—1296—2304—3456MHz

2304 PA 10mW in 5W out 1240-1300 MHz $140
2318 PAM  0.5Win 18W out 1240-1300 MHz $215
2335 PA 10W in 35W out 1240-1300 MHz $325
2340 PA 1Win 35W out 1240-1300 MHz $355
2370 PA SW in 70W out 1240-1300 MHz $695
3318 PA 1Win 20W out 902-928 MHz $275
3335 PA 14W in 40W out 902-928 MHz $£335
1302 PA 10mWin3.0Wout 2304 MHz $400

901 IPA 10mWin 1W out 3456 MHz Write or Call

T/R Switching available, alf 13.8 VDC

Low MNoise Preamps & preamp kits—432, 902, 1298,
1691, 2304, 2401, 3456 MHz, 5.7 and 10 GHz.

JILNA preamp .GdBNF 902 MHz 138y §95
2aLNA preamp GdBNF 1296 MHz 138Y § 95
13LNA preamp .7 dB NF 2300-2400 MHz 138V $130
1691LNAWP preamp 1dBNF 1691 MHZ mast mounted 13.8Y  §$140
A0TLNAK  preamp kit 400-1700 MHz GdB  § 40
Preamp kits for 2304-10 GHz Write or Call

CALL OH WRITE FOR MORE INFORMATION
DOWN EAST MICROWAVE

Em : Bill Olson, W3HQT ‘wl
Box 2310, RR1  Troy, ME 04987

(207) 948-3741 FAX: (207) 948-5157

MICROWAVE ANTENNAS

Loop Yagis, Power Dividers, Stacking Frames, Complete
Array of 902, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, He-
peaters, WEFAX, Commercial point to point. Available in
kit form or assembled and tested.

J333LYK 33el loop Yagi Kit 902 MHz 18.5dBi § 95.00

2345LYK 45l loop YagiKit  1296MHz 21dBi § 85.00
2445LYK 45¢l loop YagiKit  1269MHz 21dBi § 95.00
1844LY  44el loop Yagi(assem) 1691 MHz 21dBi  $105.00
2355LYK 55el Superiooper Kit 1206MHz 22dBi  $108.00
1345LYK 45¢l loop YagiKit 2304 MHz 21dBi § 79.00
945LYK 45el loopYagiKit  3456MHz 21d8i § 79.00

Other models available. Call or write for catalog.

DOWN EAST MICROWAVE
Bill Olson, W3HQT
Box 2310, RR1 Troy, ME 04987
(207) 948-3741
FAX: (207) 948-5157
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Number 6 on your Feedback card

The Flower Pot Special

The Hidden Antenna Dilemma

People who live in apartments or condos
are constantly searching for new ways to get
out an HF signal. There are several ways to
solve this problem, if the landlord is willing
to let you string wires outside the building,
but more often than not the problem is simply
that no antennas are allowed. . . period.

The typical suggestions for “*invisible’’ an-
tennas are usually not very invisible, espe-
cially over a period of time. An HF vertical
disguised as a flagpole is pretty good, if you
own the space (including the space for under-
ground radials) and are allowed to erect the
flagpole. Magnet wire antennas work fairly
well, but it’s only a matter of time before the
feedline is discovered—and then not only do
you have to take the antenna down but you
risk the wrath of your landlord. Indoor anten-
nas are truly invisible to the outside world,
but you're bathing yourself (and your neigh-
bors) in potentially harmful RF radiation, not
to mention the TVI problems incurred. Roll-
up antennas are OK, but very few locations
can accommodate them, and it’s a nuisance to
have to erect your antenna every time you
want to check out band activity.

What we really need 1s a truly invisible
antenna, one that can stand up to long-term
scrutiny and still allow for easy operation
with a decent signal.

Flower Power

With the abundance of high-quality mobile
antennas available, all that is needed for a
decent HF signal is a mounting arrange-
ment. ..and a clever disguise. Enter the
Flower Pot Special—the clandestine antenna
mount that even the KGB would be proud of!

The solution proposed here will be of spe-
cial interest to hams who have the most diffi-
culty in getting on HF—city dwellers. Al-
though this arrangement can be set up in the
corner of a room, if you have access to a
balcony (especially a balcony on a high
floor), you'll be amazed at the results this
invisible antenna can produce. If you're stuck
on the ground floor don’t worry. I've seen
ground-mounted flower pots work Europe
consistently when the band is open.

Take a look at the photos; the flower pot
antenna mount is almost self-explanatory.
The photo shows a Flower Pot Special that
was put together by Don Arnold WD4FSY of
Outbacker Antenna Sales. Don is the one who
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Plant your antenna!

by David Cassidy N1GPH

Photo A. The Flower Pot Special.

actually came up with this unique arrange-
ment, and he uses the Flower Pot Special to
demonstrate the Outbacker all-band HF an-
tennas at hamfests. The Outbacker i1s espe-
cially suited for operating from an apartment
or condo because it offers multiband capabili-
ties from a single element—all you have to do
to change bands is plug the wire that wraps
the antenna into the appropriate plug on the
antenna—but as long as you match the mount
to the type of antenna you're using, the Flow-
er Pot Special will work with any type of
mobile antenna.

Construction

To build the Flower Pot Special you will
need:

¢] flower pot. The one in the photo is 9" tall
and 10" across at the top.

®] metal junction box. These are used to
mount AC outlets in your walls, They are
usually covered with knock-out plugs for
running wire through. If you can’t find one
that has a hole in the center, you’ll have to
drill a hole to accommodate your antenna
mount,

e4' of 3" copper foil. If you can’t find this at
your local hardware store, you can get it at
Ham Radio Outlet. The stock number is
GWO00635, and you can get 50 feet for less than

30 bucks. Don’t worry, you won't have too
much. You’ll use most of the roll for your
ground plane.

| roof-mount assembly. This is the kind of
mount you install by drilling a hole in the roof
of your car. Mine has a standard 3/8 x 24
thread mount.

¢3' RG-58 coax, wired with appropriate con-
nectors. One end of this will be attached di-
rectly to your mount, just as if you were
installing it on your car.

®] bag (8-101bs.) of anchor cement. You can
get this at a hardware store or home center. It
sets up in about 10 minutes, and is less brittle
than normal cement.

The first thing you want to do is cut four
slits in the bottom of your pot. The slits
should be long enough to allow the copper
foil to pass through (about 4"), and far
enough from the sides so you can totally hide
the ground plane (if necessary). One to two
inches should be sufficient.

Next, prepare your mount. Punch out or
drill a hole in the center of your junction box.
Cut your copper foil into two 2' sections,
cross them over the hole in your junction box,
poke a hole in the copper foil and fasten the
antenna mount to the junction box according
to the manufacturer’s instructions (with the
crossed foil/junction box taking the place of
the car roof).

Snake one end of your coax through one of
the slits in your flower pot. (If ultimate dis-
guisability is not a factor, you can drill a hole
in the side of the pot at the bottom to let the
coax through. Passing the coax through one
of the bottom slits will allow you to hide the
feedline under the carpet, behind other potted
plants, etc.) Attach the coax to your mount
according to the manufacturer’s instructions
(some mounts are hard-wired, others require
a PL-259 or other connector).

Place the junction box/antenna mount in-
side the pot, and snake the copper foil out
through the four slits cut in the bottom. Re-
member, the mount will be elevated 2"-3"
from the bottom of the pot, so don’t pull the
foil too tight. Once you're happy with the
placement, tape up the holes with duct tape so
the cement won’t pour out.

Attach your antenna to the mount, then
pour in your pre-mixed cement. Pull the
mount up as you pour so that you don’t cover
it up with cement. Keep pouring until the pot
is about half full of cement and make sure the
mount is sufficiently submerged. Shake the
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The only
Coax
Protector
that works
for Lightning

and EMP...

.on ALL
your
equipment

Did you know that DC
continuity lightning arrest-
ors don't work on: Receiv-
ers, Cavities (Shunt Fed).
and Isolators?

For Coax 50, 75 and 93
ohm systems to 6.0 GHz.

For Telephone, current
loop, RS-232 and T-1.

For 120, 240 and 480 VAC
single and three phase
powerline.

For these and any of our other
1500 protectors and
grounding systems contact

K-PolyPhaser|

CORPORATION

P. O. Box 9000
Minden, NV 89423-9000
(800) 325-7170
(702) 782-2511
FAX: (702) 782-4476
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pot back and forth to make sure there are no
air pockets, then hold the antenna vertical
for five to 10 minutes until the anchor ce-
ment firms up.

Your Flower Pot Special is now com-
plete. As soon as the cement thoroughly
dries you are ready to hide your handiwork.

Camouflage

Once the cement is dry, you can attach
your antenna to the mount and conceal it
with plastic greenery. If you check out
florists, home centers and craft shops, you
will find a vast array of amazingly real-
looking plants. The only caveat here is:
Make sure that the fake plants you use to
disguise your antenna are not built around a
wire core. This will play havoc with your
antenna’s SWR and signal. You should be
sure to only use non-conductive materials to
disguise your antenna. While you're pick-
ing up your disguise plants, be sure to get a
bag of spaghum moss or wood chips to
cover and conceal the cement. With enough
greenery, even your ham friends won’t rec-
ognize your home decoration as an antenna.

Grounding

The reason you went through all the trou-
ble to install that copper foil is that this
antenna absolutely must have a ground
plane. If you want to prove this for yourself,
hold a fluorescent tube near the antenna
while transmitting a carrier. With the pot
resting on a ground plane, the tube will light
brightly. Lift the flower pot off of the
ground plane and the light will immediately
go out. Remember, the antenna you’re in-
stalling is designed to use a car body as a
ground, so you must provide an equivalent
or you won'’t get out any kind of a signal.

There are many possible ways to provide
a ground plane for your flower pot, all of
them dependent on where the antenna will
be placed. If you are going to place the
disguised antenna in a corner of an apart-
ment balcony, look for a metal railing to
attach to the copper ground strips. If noth-
ing else is available, you could run a length

Photo B. Junction box, copper foil and antenna mount assembled and ready for *‘planting. ™’

of the copper tape around the balcony. If
you are going to leave the flower pot in-
doors (grouped with other plants, you’ll
soon have to remind yourself that it’s an
antenna), you could run copper foil and
transmission line under the carpet or behind
the baseboard. With a little time and 1imagi-
nation, the flower pot can be installed so
that it is totally undetectable.

You need a total of five to six square feet
of copper foil to provide an adequate substi-
tute for a car body. Really put some thought
into how you can provide a ground plane,
and it will pay off with a better signal.

With Power Comes Responsibility

It is important for those hams who are
forced to operate from apartments or con-
dos to remember that just because they have
come up with an ingenious way to conceal
their antenna, it is all for naught if every
telephone, stereo and television in the
building makes weird noises each time you
transmit. You could probably hide the fact
that it is you who is causing all the interfer-
ence, but sooner or later you will be discov-
ered as the culprit. Not only will that make
you very few friends, but it will give all of
your neighbors a bad impression of amateur
radio forever,

I'm not suggesting that you advertise that
you are operating a ham station from the
14th floor, but for the sake of hams every-
where, make sure that you are acting as a
responsible amateur as well as a good
neighbor.

I'd appreciate hearing from anyone who
decides to build a Flower Pot Special. I'm
sure many of you will see other ways of
putting together a similar antenna mount.
I'd like to hear about your results, and any
ways to improve the basic construction
methods given here.

Good luck, and happy planting! 5

David Cassidy N1 GPH is the associate pub-

lisher of 73 Amateur Radio Today. He can
be reached at the offices of 73, Forest Road,

Harncock, NH. 03449-0278.



B RAINSTORM ENGINEERING
2948 1/2 HONOLULU AVE. LA CRESCENTA, CA. 91214

PHONE (818) 249-4383 FAX (818) 248-0840

MULTI-MODE S R 4
SIMPLEX REPEATER

THE
GREAT
MOBILE

TEXAS i o P{'}‘_h?ﬁ-’i':;t.i o MULTI* C}BE o H nu n.: u:ri .
BUGCATCHER WE I : “‘* A SRl a{bR"l ENGINEERING
l HF Mobile Antenna System ANTENAS FUR THE AMATELR ,ﬁf, SIMPLEX REPE A r} R
e Hi Q air-wound colls CPR- *
* Minimum SWH._sscslent petr. i NO DUPLEXER NEEDED!
I E‘:“'-‘-E on E'LH': bﬂﬂﬂ; o Dual-Bander 146/446MHz ! e
ﬂurfgg?f':fi?n 'y to.meet almost any Gold plated center conductor USE ONE RADIO AND ONE SIMPLEX FREQUENCY!

e Fits standard 3/8-24 SAE mounts for excellent electrical GENERAL INFORMATION
S :ESE:SAMW Gooidhiv ot il efficiency! THE SR4 IS A FULLY SELF-CONTAINED, MICROPROCESSOR EASED, REMOTE PROGRAMMABLE

== B e CONTROLLER, CAPABLE OF OPERATING ONE OR TWO RADIO TRANSCEIVERS IN SIMPLEX
Henry Allen WBSTYD ve Length: MEMHI wﬂ"'e REPEATER, SPLIT SIMPLEX REPEATER, DUPLEX REPEATER CONTROLLER, VOICE MAIL AND

z 5/8 Wix3 VOICE IDer MODES SEPARATELY OR SIMULTANEOUSLY.

214-388-4724 8 am—4 pm weekdays
903-527-4163 evenings & weekends Gain: 146MHz 5.0dB

B

446MHz 7.6dB » DUAL RADIO SIMPLEX REPEATER + DUPLEX REPEATER CONTROLLER
! » CROSS BAND SIMPLEX REPEATER » BI-DIRECTIONAL DUPLEX REPEATER
Send for free brochure! Impedance: 50 ohms - CROSS BAND DUPLEX REPEATER - REPEATER BACK-UP SYSTEM
VEWER: 151 or légs « CROSS BAND SPLIT SIMPLEX / DUPLEX REPEATER + REMOTE LINK
GLA Systems Fh + 2 MINUTES & 48 SECONDS OF TIME - MOBILE EXTENDER
Max. Power: 120 watts + VOICE MAIL + AUTOMATIC VOICE IDENTIFIER - AUXILIARY OUTPUT
R Length: 5 $30840 gue] O D
Caddo Mills, TX 75135 MASTERCARD - VISA - AMERICAN EXPRESS + DISCOVER

« ONE RADIO SIMPLEX REPEATER « DUAL RADIO SPLIT SIMPLEX REPEATER

Connector: UHF
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The Best Shortwave You Can Buy

Comes From Drake

The Drake R8 Communications Receiver...simply the best shortwave clarity
and fidelity you'll find, outperforming receivers costing much, much more.
Famous Drake technology gives you wide frequency coverage of
all world bands and excellent dynamic range...in an uncluttered package
with an ergonomic front panel, featuring keypad entry of functions.
For the best access to world events as they happen, buy yourself a Drake RS
shortwave receiver. Ask your dealer for more information, or contact a

Drake sales office today at 1-800-723-4639 (1-800- RADIO-DX).

S— R ], Drake Company, P.0. Box 30006, Miamisburg, OH 45343, USA Tel: 513-866-2421
Drake Canada, 655 The Queensway #16, Peterborough, Ontario K9] 7M1, Canada
Tel: 705-742-3122

—— | -8()-723-4639 (1-800-RADIO-DX) ©1991 The R.L. Drake Co.
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Number 7 on your Feedback card
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Win QSOs and influence crystals.

by Randy Henderson WISW

f you want a simple way to generate stable
signals, a crystal oscillator will do nicely.
The only problem is, you have one available
frequency per crystal. This transmitter will
“*bend’’ the frequency of your *“‘rock’
(quartz crystal) to create a tunable oscillator.
The “‘Rock Bender’’ features two stages,
an oscillator and a power amplifier. The tun-
ing range varies with individual crystals.
Various 7 MHz crystals will allow 6 to 20
kHz of tuning range. The version shown here
has an output power of 3 watts into a 50 ohm
load. A slight modification allows output lev-
els of 10 watts or greater. It is extremely
tolerant of mismatched loads.

Construction

The circuit board is double-sided. One side
is a conventional etched pattern, shown in
Figure 1. The other side 1s a solid copper
ground plane, except where holes are drilled
for component leads. All ground connections
are soldered on this side. If you are making
your board from the pattern, many methods
can be used to form the resist paths. These
include: tape, resist pen, and photo resist. See
the construction chapter in recent versions of
the ARRL Handbook to learn more about such
techniques. Enamel spray paint is an easy
way to cover the ground plane.

All components mount on the ground plane
side (see Photo B). Only grounded leads are
soldered to the ground plane. All other leads
pass through the ground plane to the etched
side of the board. They must not make contact
with the ground plane. To prevent accidental
contact, countersink the ground plane at the
holes indicated as ungrounded in Figure 2.
Use a substantially larger bit for countersink-
ing than the component lead hole (1/4" to
1/2"). Light pressure on the drill will clear
away copper from the periphery of the holes
(see Photo C).

Place the components as shown in Figure
2. Q2, the IRF511 output transistor, should
be mounted close to the board with short
leads, as well as C8. I leave conductive foam,
aluminum foil, or wire, on the leads of Q2
until all of the board components are soldered
in place. Shorting the leads together protects
against damage from static electric charges
and soldering iron leakage. Don’t forget to
remove the short before applying power. All
other components should have reasonably
short leads. Q2, L4 and the crystal socket will
need larger holes and countersunk areas.
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The variable capacitor C2 does not solder
directly to the board. Use a short, stiff wire
jumper to connect the stator plates (see Photo
D). Most defunct AM broadcast receivers
have small polyethylene film variable capaci-
tors suitable for C2. To my knowledge, all
use metric-sized screws. Many have internal-
ly threaded shaft ends. I find that some rubber
cabinet feet make suitable knobs when the
original is not available. Use care when
mounting variable capacitors. Do not run the
screws in far enough to damage the plates.
Use washers, spacers or shorter screws. If
necessary, shorten ——
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Photo A. This well-dressed Rock Bende

sports a black-and-gray cabinet from Mouser
Electronics (part number 4OUB101). The key
jack is near the lower left corner of the front

panel. The tuning knob is a black rubber
cabinet foot.

SO e L e A

the screw and repair
the threaded end.
L4 is made of 22-
18 AWG solid cop-
per wire. Enamel
insulation 1s prefer-

able, but not essen- | - i

tial. Wind four
turns over a 3/4-
inch-long PVC pipe
section. The size of
pipe used for the
coil form i1s known
as “‘1/2-inch.’”’
This 18 a convention
used by the plumb-
ing industry and 1s
not the actual out-
side diameter. The
outside diameter is
approximately 0.84
inches. The length
of the winding is
about 1/2 inch. Do
not secure or ce-
ment the turns in
place at this stage of
construction.

The mounting
holes for the circuit
board are not shown
in the layout. Place
mounting holes as
you wish, but do not
allow supports to
short or ground
conductors on the
etched side of the
board.

Although Figure
3 doesn’t show a
fuse, some type of

i

Photo

B. Rock Bender au naturel. The board is mounted on
of Plexiglas™. The PL-259 antenna connector is wired to the board via
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a clear piece

Photo C. Countersunk
holes on the ground
plane provide safe
passage for component
leads without
disturbing printed
circuit paths on the
other side.




ASTRON

CORPORATION

9 Autry
Irvine, CA 92718
(714) 458-7277

ASTRON POWER SUPPLIES

o HEAVY DUTY e HIGH QUALITY e RUGGED  RELIABLE

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC
* QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts

* FOLD-BACK CURRENT LIMITING Protects Power Supply
¢« CROWBAR OVER VOLTAGE PROTECTION on all Models

L

from excessive current & continuous shorted output

except RS-3A, AS-4A, AS-5A, RS-4L, RS-5L

(Internally Adjustable: 11-15 VDC)
* RIPPLE Less than Smv peak to peak (full load &
low line)

MAINTAIN REGULATION & LOW RIPPLE at low line input

e All units available in 220 VAC input voltage

Voltage (except for SL-11A)
» HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
« THREE CONDUCTOR POWER CORD except for RS-3A
e ONE YEAR WARRANTY = MADE IN U.S.A.
Colors Continuous ICS* Size [IN) Shipping
MODEL Gray Black Duty [Amps) [Amps) HxW=x=D WL [ibs.)
* LOW PROFILE POWER SUPPLY
SL-T1A s g 7 11 2% X T x 9% 11
Continuous ICS* Size (IN Shippin
MODEL Duty [Amps] [Amps] Hx W x EI WLP bs.
« POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3% x 6% X 7' 6
RS-5L 4 5 3V x 6% X T 7
* 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN] Shlprln
MODEL Duty (Amps) (Amps) HxWxD Wt. | hsﬂ
''''' RM-12A 4 12 BV %19 x 8 16
RM-35A 25 35 5% x 19 x 12V 38
RM-50A 37 50 5% x 19 x 12 50
RM-60A 50 55 7 %19 x 12 60
_ * Separate Volt and Amp Meters
.. RM-12M g 12 5% x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12 38
RM-50M 37 50 5 x 19 x 127 50
RM SERIES MODEL RM-35M RM-60M 50 55 7% 19 x 127, 60
Colors Continuous ICS* Size [IN) Shipping
HS'A SEHIES MODEL Gray  Black Duty [Amps) (Amps) HxWxD WL. [Ibs.)
RS-3A . 250 3 J X 4% X 5% 4
RS-4A s = 3 4 3% x 6% x 9 5
RS-5A . 4 5 3% X 6% X 7% i
RS-7A v . 9 T 34 X 6% x 9 g
RS-7B o > 5 7 4 x 7% x 103% 10
RS-10A . ¢ 1.0 10 4 % 7% x 10% 11
RS-12A * . 9 12 4% x 8 X9 13
RS-12B - 9 12 4 X 7% x 10% 13
RS-20A . . 16 20 5 x 9 x10% 18
RS-35A . ® 25 3o g I R 27
RS-20A . 37 50 6 x 13% x 11 46
. Continuous ICS* Size [IN) Shipping
HS M SEHIES MODEL Duty (Amps) (Amps) HXWXxD Wi. [lbs.)
E * Switchable volt and Amp meter
o RS-12M 9 12 4% X 8 x 9 13
’ = Separate volt and Amp meters
RS-20M 16 20 5% 9 x 10 18
RS-35M 25 35 5x 11 % 11 27
"""" @ RS-50M 37 al) 6 x 13% X 11 46
MODEL RS-35M i
VS-M AND VRM-M SERIES » Separate Volt and Amp Meters = Qutput Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
to Full Load
pEEa Continuous ICS* Size [IN) Shipping
i =i MODEL Duty (Amps) (Amps) HxWxD Wt. (Ibs.)
"""""" @13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 b 2 12 4% x 8 X9 13
VS-20M 16 ] 4 20 5x 9 x 10% 20
VS-35M 29 15 7 35 I X1Ix M 29
VS-50M 37 22 10 a0 b x 133 x 11 46
* Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 D% X 19 x 12% 50
RS-S SERIES * Built in speaker
Colors Continuous IC8* Size (IN] Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi. [Ibs.)
RS-7S ' . 5 7 4 X 7% % 10% 10
z RS-105 . * 1.0 10 4 X 7% x 10% 12
o _ RS-125 . - 9 12 4% x 8 % 9 13
“« L RS-20S “ f 16 20 5% 9 x 10% 18
MODEL RS-12S

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)
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Courleous Service - Discount Prices - Fast Shipping

ALL ELECTRONICS CORP.

Mail Order Electronic Parts And Supplies

P.O. Box 567 « Van Nuys, CA 91408

PC BOARD WITH RF MODULATOR
{(and lots of other parts)

Wa recently received a load of these PC boards which
contain, among other things, a RF modulator. With a [it-
tle desoldering you should be able to liberate a working
unit from the board. Also contains 7805T voltage regula-
tor with a couple of heatsinks, 20 ICs, capacilors, resis-
tors, diodes and connectors. No hook-up information
available on the modulator. CAT# VMB-1 $2.75 each

Electroluminescent

BACKLIGHTS

19

Al lastl A low cost electroluminescent glow strip and
inverter. These brand-new units were designed to back-
light small LCD TVs made by the Citizen Watch
company. The inverter circuit changes 3 or 6 Vdcto
approximately 100 Vac, the voltage required to light the
glowstrip. Luminescent surface area is 1.7" X 2.25" The
slrip is a salmon color in its off state, and glows white
when energized. The circuit board is 2.2" X 1". Glow
strip and circuitry can be removed easily from plastic
housing. ldeal for special lighting sffects and
backlighting. Two models available:

Citizen# 91TA operales on 3 Vdc CAT# BLU-:
Chtizen# 92TA operates on 3-6 Vdc CAT# BLU-92

LARGE $ 3 so

QUANTITY
AVAILABLE each

10 for $32.00 = 100 for $275.00

SUPER SMALL

Surface Mount Green LED

Surface mount LED chip.
Clear when off, green when lit.
Very tiny - whole unitis 0.115"

S

X 0.055" X 0.05" thick., 1mm (0.04") lens diameter.
Gold-plated mounting surfaces for superior conductivity.
CAT# SMLED-2

1000r$1800 P Foor® D

1000 for $140.00

ELECTRET MIKE

High efficiency, omni-directional, minialure Ter
slactret condenser microphone element. |1
Low current drain, good signal to noise ratio,
operales on 2 to 10 Vdc. Ideal for telephones, tape
recorders, noise-activated alarms and other applications.
0.39" dia X 0.31" high.  CAT# MIKE-10

¢ 200 pecs $150.00 (75¢ each)
RSsaeh

"""""" 0-826-5432

..................... DERS (o Viss, MeslerCord or Discaver

P W MW W R Y i &

TERMS: Minimum ordar £10.00 Shipping and handling
for the 48 continental U.S5. A. $3.50 per ordar. All othars

including AK, HI, PR ar Canada must pay full shipping.

All orders delivered in CALIFORNIA must includa stale
sales tax (7 1/4%, 7 1/2%, 7 3/4%, 8 1/4 %) .Quantities
Limited NO C.O 0. Prices subject to change wiout nolice.

Call or Write For Our

FREE 64 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567 « Van Nuys, CA » 91408
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current limiting device should be used to pro-
tect the transmitter. If your power source
does not include a fuse, circuit breaker, or
active current limiter, wire one into the posi-
tive supply line. A 3/4 or 1-A rating is suit-
able for the 3 watt output level.

The jumper shown in Figure 2 must be
connected for oscillator keying. It does not
connect to ground.

Connectors are needed for the antenna, the
key and the power source. If you're an inex-
perienced builder, bring these accessories to
the parts store to simplify finding the match-
ing connector.

Circuit Description

Figure 3 shows Q1 in a modified Colpitts
oscillator configura-

|||||
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Photo D. A mounting bracket fabricated from
a wire paper clip supports C2. Ground con-
nections for Cl and C5 are visible. Hand
capacity affects the frequency slightly when
C2 is mounted this way.

tion driving Q2. The
output of Q2 1s fil-
tered and undergoes
an impedance trans-
formation before
reaching the antenna
terminal. This dual
function is per-
formed by a pi net-
work consisting of
C11,C12 and LA4.
Keying is accom-
plished by providing
a ground path for the ]

ROCK BENDER

@
&

emitter of Q1 and the

source of Q2. No Figure 1. The isolated pads with no traces connected show the location of
keying transistor is ground connections. These can be drilled or simply used as a visual

used.

reminder for soldering to the ground plane.

You may want to
experiment with op-
erating the oscillator
continuously. This
often provides im-
proved keying char-
acteristics when
you're trying to
stretch the tuning
range. Use a small
heat sink on Q1.
The oscillator keys
satisfactorily with i
moderate tuning lim- o h
its. Those of you @
“*bent’’ on extending
the limits may find

R v
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o

SOLDER TO GROUND PLANE aT soLio (@) poTs

help 1n reducing

chirp by eliminating Figure 2. This is a view of the component side. It is also the side of the
the jumper. Install a solid copper ground plane. The etched pattern is underneath, invisible
switch between the from this side. Open circles mark component leads that pass through the
free end of R3 and ground plane to the etched side of the board. Countersink the ground

ground.

What determines
the tuning range for a particular crystal?
L1 has, by far, the largest effect. The opti-
mum value for L1 depends greatly on the type
of crystal used. With most FT-243 crystals,
18 to 20 gH works well. HC-6 and HC-18
types seem to need more inductance.
I used a total of 38 pH with one HC-6 crystal
to obtain 10 kHz of tuning range. Some
builders report 20 kHz of shift using old mili-
tary/government surplus crystals with very
large holders.

The value of L1 affects tuning in a very

plane at those locations.

non-linear manner. Substituting a 15 HH in-
ductor in place of an 18 PYH inductor may
reduce the available tuning range by
80 percent. If L1 is too large, the oscillator
will usually malfunction in one of two ways.
It may lose most or all of the tuning range.
In this case, oscillation may take place at a
frequency very close to the value marked
on the crystal holder. Oscillation can also
take place at frequencies several hundred
kHz away from the marked frequency. You
certainly don’t want to operate the trans-
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Figure 3. A 40 meter version of the Rock Bender.
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Figure 4. a) Use dissimilar power connectors

for the 24 volt and 12 volt bus or one 3-pin
connector keyed to plug in only one way. This
will preclude accidentally swapping power
sources. b) Two 12 volt batteries in series.
Remember to use a fuse on both positive leads
to the transmitter. About 200 mA for the 12
volt tap and 750 mA for the 24 volt lead.

. imH
< +—| i . >
$47-510
TO LOAD TO
TRANSMITTER METER
Aol 0.0 ==
| ar I

Figure 5. This circuit samples RF voltage
across the load. A DC voltage appears at the
meter terminals. The RMS value is approxi-
mately 0.707 x peak. If R is the load resis-
tance and E is the voltage indicated by the DC
voltmeter, then power = (0.707E%)/R. DI is
an RF or high-speed switching type of diode.
A IN34A germanium or IN914 silicon will
work. If you first subtract the characteristic
voltage drop from E, the calculation is more
accurate. Use 0.4 volts for germanium or hot
carrier diodes and 0. 7 volts for silicone. The
10k ohm resistor loads the RF choke to elimi-
nate erroneous readings caused by parallel
resonance effects.

mitter out of the band.

A low-Q inductor seems to work bestat LL1.
High-Q toroidal inductors are often unsatis-
factory. Decreasing the Q and the crystal
current even more by using R6 often im-
proves keying characteristics. The largest
value I've used 1s 47 ohms for FT-243 crys-
tals. The lowest value is zero ohms. Small,
low-Q, low current, high DC resistance,
molded chokes are a good choice for L1. The
best configuration for L1 is often two or three

molded chokes in series. For instance, you
might use two chokes of 9.1 UH each, for a
total of 18.2 pH.

C2 is the tuning control for actual on-the-
air operation. Using a larger value variable
capacitor may provide increased tuning range
in some transmitters.

Component values for the rest of the trans-
mitter are not so dependent on crystal Y1.
Potentiometer RS sets the gate bias voltage
for output transistor Q2. R4 acts as a
“swamping’’ resistor. In other words, it
loads the gate circuit of Q2 to stabilize the
output stage and prevent parasitic oscilla-
tions. It also helps establish a stable load for
the oscillator.

If you need a bit more output power, here’s
how. The output transistor, Q2, works very
well with a 24 volt DC supply. At this
voltage, Q2 needs a larger heat sink with a
few square inches of surface area. An alu-
minum chassis can be used by mounting Q2
upside down (on the etched side of the board)
and thermally coupling to Q2 with a mica
insulating washer covered with heat-sink
compound. The gate bias voltage will need to
be lower (adjust R5). At 7 MHz, 10 watts of
output power is available,

Wait! Don’t rush to the nearest 24 volt
supply. The transmitter absolutely will not
tolerate a 24 volt DC supply to Q1. The drive
level (RF voltage) is so high that it punctures
the gate insulation, destroying Q2 instantly.
L5 i1s a decoupling choke for the oscillator
supply. By removing L35, you can operate the
oscillator at 12 to 14 volts and supply 24 volts
to the IRF511 amplifier (see Figure 4a).

Crystal Y1 operates in the fundamental
mode in this circuit. Overtone cut crystals
also operate in the fundamental mode. At
present, there are sources of very inexpen-
sive fundamental mode 7 MHz crystals. For
this reason, development of the transmitter
was concentrated on the 40 meter band. This
transmitter also works on 14 MHz by chang-
ing a few component values. Reduce C4 and
C5 by half. Change C11 and C12 to 910 pF.
Change L4 to 0.24 pH. This is for a supply
voltage of 13.5, 2 watts output and a network
Q of 4 (including transistor output capaci-
tance). You can achieve initial operation (and
very little tuning range) by using a jumper in

SHORTY ALL-BANDER
e gy —— {0

THE PERFECT MATCH FOR OMLY 70 FOOT
ANTENNA TUNERS WITH LONG OVERALL
A BALANCED OQUTPUT

= Complelely faclary assembled ready o ugs

= Small lightweighi, weatherpron, sealed shorteners with stamless stee|
gyelals

= Heawy 14 |7I22) gauge siranded copper antenna wire 1o sunvive those
SEvErE SI0rms

o Center fed with 100 feet of Iow 055 450 ohm Dalanced transmission line

= Incledes center insuiaior with an aye hook fodr cenfar Suppon

¢ |nciudes custom malded insulators molded of top guality matesnal with
fegh dielectree qualities and excallen! wealbarability

= Complete installaton instructions included

*  Owerail length 70 Teet, less when erected as an invererd vee of sloper

« Handles 2 kw PEP & covers 1680 throwgh 10 meters

= Way-be trirrerned 0 B small Sty 1ol

Only $39.95 ero

The ALL-BANDER DIPOLE, gll-band doublet type antenna is fully pssembl
ed. overall length 135 feet with 100 feel 450 OHM feedline

Only $29.95 prD
GSFW ANTENNA

The GSAV MULTIBANDER antenna is an excellent all bandg {3 5-30
MHz) 102 foot dipole. On 1 8 MHZz Ihe anlenna may be used as 2 Mar-
com bype antanna when used with a funer and a good earih ground, The
proper combnaticn of a 102 foof flattop and 31 feet of 300 ohm KW
fwintgad transmission g achieves resonance on gll the amateur bands
lrom BO through 10 melers with only one antenna There s no loss n
Iraps and cols. The impedance present at the-end af 1he 300 chm KW
Iwinlead fransrission ling s aboul 5060 ohms. a good malch to the 70
leel of RGEX min foam coax. I comes completely assembled ready for
inslaflation. Randies 2 KW PEP and may be ysed @ a hoszontal oF -
wierfed W configuration

MODEL BANDS LENGTH PRICE
GERV-MB BO-10 102" $49.95 PPo
{model illustrated)

GERY 2010 102 $34.95 pPPD
(no xfmr or catile, with 31" pal. feedline)
GEAV JH 4010 81 $29.95 pPD

o xime or cable, with 26" bal feedline)

AT YOUR DEALER, IF NOT. ORDER DIRECT

VGE

VAN GORDEN ENGINEERING
BOX 21305, 5§ EUCLID, OHIO 44121

PHOME {216) 4B1-6590 FAX (216) 481-8329

L---

Budget QSLs
$39/1000

plus $3.75 Shipping in U.S.

* RAISED PRINTED »
BEAUTIFUL, GLOSSY INK

Thought you couldn’t afford really good
QSLs? These high quality RAISED
PRINTED cards can be in your hands for
only 4¢ each! Your choice of 4 colors of 67
Ib. bristol stock: Gray, Yellow, Blue, lvory,
We print in blue ink in the format shown. I
you don't want the state outline, we can
remove it and make the callsign larger to
balance the card. NO EXTRA CHARGE
for ARRL logo, or extra wording if we have
the room. Order with confidence, these
are the best value in Ham Radio today!
Your satisfaction is guaranteed. Send
your check or call us if you have Master-
Card or Visa.

MNeed a custom card? Call (318) 443-7261.

EAI.l'FﬂH‘MA
é gl DENNIS
& " NBHBD | wasqum
— e " Jml =% | NETWORK
- TLL] | QSLCARDS
P.0. Box 13200, Dept. 73
Alexandria, LA 71315-3200
(318) 443-7261 or FAX your order to:
(318) 445-9940
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EIHELE 44 ON READER SERVICE CARD

73 Amateur Radio Today = April, 1992 25



place of L1. With the optimum value for
L1, the tuning range will be much greater
than the 40 meter version. Output power
is less. Operation on other bands should be
possible. Certainly, 30 meters is a prime

candidate.

Initial Checkout

Before applying power to the transmit-
ter, you should make a thorough visual in-
spection. Check for solder bridges, poor
solder connections, melted wire insulation
and component leads touching other con-
ductors. Double-check all connections to
make sure they agree with the schematic
diagram.

To adjust the transmitter, you will need a
dummy antenna and some way to measure
output power. A 47 ohm, 2 watt, carbon-
composition resistor can be used in lieu of a
standard dummy load for the 3 watt version.
Just check it occasionally to make sure it’s not
getting too hot. If you don’t have a wattmeter
for this power level, see Figure 5.

The wiper of R5 should be rotated all the
way toward the grounded leg. You can check
this with an ohmmeter. Next, plug in a key.
Make sure it can handle the current if it’s an
electronic keyer. Keying current 1s a hefty
500 to 600 mA at 13.5 volts.

The last step before key-down testing 1s to
connect a 12 to 14 volt DC power source.
With C2 at midrange, key the transmitter.
The grounded wiper of RS sets the gate bias
voltage to zero and the output level will be
very low. It should be less than 1/2 watt,
possibly less than 100 milliwatts, depending
on the supply voltage. Find the transmitter
signal with your receiver. If you can't find the
signal, L1 may be too large. C2 should shift
the frequency over a range of at least 5 or 6
kHz. If not, L1 is too small. A very few
FT-243- style crystals may refuse to oscillate
if their activity is on the sluggish side. At the
risk of sounding like an advocate of crystal
abuse, I have found that a sharp blow from a
pencil or similar object brings them to life.
Once so “‘enlightened,”’ they work perfectly
until disturbed. I suppose the spring-loaded

ANTEMN &

RECEIVER
MG i
o

o B TRANSMITTER

I
TO TRANSMITTER , gyt
KEY Jack § 2, Wi

| ]
2y J'

KEY
K wj

14

L___*.{LL-__J

Figure 8. When you key the relay, it keys the
transmitter. An optional electrolytic capaci-
tor will provide semi break-in keying. Try 100
to 500 WF. Transmitter output occurs after
relay contact is made and ceases before con-
tact is broken. Another set of contacts or
another relay can be used for gain reduction
or muting at the receiver. K is a 12-volt relay
to be operated from the 12-volt transmitter
supply.
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nature of the holder may be responsible for
this behavior.

If everything is okay, slowly rotate RS.
Stop rotation when the output level reaches
about 2.5 watts. The only other adjustment
needed is to tune L4. Do this by spreading or
compressing the winding. The output should
peak at some point. Adjust RS for an output
level of 3 watts. Re-check L4 and cement the
winding in a few places.

Refinements and Options

If you have never used a separate transmit-
ter and receiver before, you have some deci-
sions to make. If you hook this transmitter to
your antenna, how do you get incoming
signals to the receiver? One way is to use a
separate antenna. Most modern HF receiv-
ers (and transceivers) receive reasonably
well with a few feet of wire strung up
around the shack. Try to keep the receiving
antenna away from the transmitter feedline
and antenna. To use a single antenna with a
manual TR (transmit/receive) switch, see
Figure 6. A W7EL-style electronic antenna
switch is shown in Figure 7. (See: R. Lewal-
len, ““The Optimized QRP Transceiver,’’
OST, August 1980, pp. 14-19.) Automatic
antenna switching is performed by a relay in
Figure 8.

Operation

The frequency marked on an FT-243 hold-
er is the approximate upper tuning limit.
The tuning range is downward from that
point. Keep this in mind when ordering crys-
tals. Smaller crystals (HC-6, HC-18) may
tune up to 1 kHz higher than the marked
frequency.

It’s nice to move around the band and
answer other stations when using low pow-
er instead of being ‘‘rock-bound.’” Once
you find their signal, how do you get your
transmitter there? Calibrating the dial helps,
but only for approximate tuning. Unfortu-
nately, the calibration be-
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Figure 6. A miniature double-pole double-
throw toggle switch can make life with a Rock
Bender more pleasant. At A, antenna switch-
ing is accomplished by S1A. Amplifier keying
is used. The oscillator is turned on by SIB in
the transmit position. A keyed oscillator is
used at B and a dummy load is automatically
switched in during receive. This allows you to
press the key and spot the transmitter without
putting a signal on the air. C shows how SI1B
could also be used to reduce receiver gain.
You can have a more pleasant sounding and
accurate representation of the transmitted
signal if receiver overload is minimized in this
manner, Where and how you connect S1B will
depend on the receiver being used.
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comes invalid if you plug in a
different crystal. Simply press
the key and turn the tuning
knob, but not on the air. Use a
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dummy antenna and match the
beat note by listening to your
receiver. When the other sta-
tion finishes calling CQ,

RECEIVER

switch to the antenna and
reply.

I have attempted to make
this transmitter as useful as
possible, considering the lim-
ited number of parts and the
circuit simplicity. I would like
to thank John Carter W5LGO
for providing a great deal of assistance in the
circuit design, board layout, board fabrica-
tion, testing and parts procurement. Circuit
board kits and bare boards are available from
John at 1620 S.E. 24, Norman OK 73071.
Bare boards are $7.50. Kits with a crystal are
$39. Thanks also goes to intrepid Oklahoma
area amateurs who served as guinea pigs by
providing feedback about construction and
operation.

Figure 7. A simple electronic TR switch for 7 MHz. The
variable capacitor is adjusted for maximum receiver sensitivi-
ty. This will be around 50 pF with a non-reactive receiver
input. DI and D2 are high-speed silicon diodes such as IN914
types. Receiver overload is severe (not damaging). Some form
of automatic or manual gain control may make the keying
sound better in your station receiver.

The pride and satisfaction of teliing another
operator, ‘‘Rig is home-brew,”” has to be
experienced to be believed. Building your
own equipment can open up a fascinating new
dimension of amateur radio. Try it out and

see! E8

Contact Randy Henderson WISW at 10809
N.E. 17th Street, Oklahoma City OK 73141.
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Al COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center
has expanded to our new two acre facility and
World Headquarters. Because of our growth,

CEl is now your one stop source for emergency
response equipment. When you have a com-
mand, control or communications need, essen-
bial emergency supplies can be rushed to you by
CEIl. As always, for over twenty three years,
we're ready, willing and able to help. For 1992,
we're introducing new products from Uniden,
Shinwa, Cobra, Ranger Communications,
Grundig, Sangean, Magnavox, lcom and RELM.

NEW! Shinwa SR001-B

List price $799.95/CE price $479.95/SPECIAL
Conlinuous coverage from 25.000 through 999.995 MHz,
If you're looking for an excellent synthesized scan-
ner designed for mobile surveillance use, the new
Shinwa SR001 scanner offers features never be-
fore offered at such alow price. When you purchase
this wide band scanner from CEIl, you'll get a free
infrared wireless remole control that allows you to
control your scanner from over 20 feel away. Se-
lectable frequency sleps 015.0/10.0/12.5/20.0/25.0/
50.0 or 100.0 KHz. are available. Dual antenna
inputs lerminating in an "N-type® and "BNC" con-
neclors are included. Other fealures include 200
memory channels grouped in 10 banks ol 20 chan-
nels, easy o read multi color LCD display, lithium
battery for memory back-up, 35 channel per sec-
ond high speed scanning, priority, timer and even
an alarm 1o alert you o transmissions on your
choice of one special frequency. We even include
a mobile mounling brackel. The SR001 can be
used for base station use with the purchase of the
ACS-B 12 voll DC power supply for only $34.95
each. A greal sounding exiemnal speaker #SPE-B
is available for only $24 .95,

SHINWA POCKET PAGERS

The fire department hazardous materials response
teams and police department SWAT crews that need
reliable radio alerting systems, stake their lives on
Shinwa. We offer a two-tone pocket pagerwith monitor
feature and even a voice storage option at an alford-
able price. To order, we need your paging frequency as
well as tone reed frequencies. For other configurations
or two-way radio information, please fax us your speci-
fications to 313-663-8888 or phone 313-996-8888.

NEW! ICOM ICR1-B

List price $799.95/CE price $519.95/SPECIAL
Conlinuous coverage from 100 kHz through 1.300 GHz.
The ICOM ICR1 keeps you in touch with the world
when you're on the go. The palm-size ICR1 is
equipped with AM, FM and wide-FM modes 1o fully
answer your moniloring needs. With 100 memory
channels and a dual frequency seleclion syslem,
you gel a top-class communications receiver. Not
only can you program scan searches only for sig-
nals within a specified frequency range, il's also
possible 1o wrile frequencies of received slalions
automatically into memory. In addition, unwanted
frequencies can be skipped. Order ICBC72-B bat-
tery rapid charger for $99.95 and a BP84-B 1,000
ma. batlery pack for $74.95.

NEW! ICOM ICR100-B

List price $799.95/CE price $579.95/SPECIAL
Continuous coverage from 100 kHz. through 1856 Mhz.
Now you can bring a wider world of broadcast-
ing, VHF air and marine bands, emergency
services and many more communications into
your vehicle. lcom's advanced ICR 100 fully cov-
ers all the stations worth hearing with up to 100
memory channels and a multitude of features.

SCANNERS/CB/RADAR
UNIDEN

PRO310E-B Uniden 40 Ch. Ponable/Mobile CB .........
PRO330E-B Uniden 40 Ch. Remote mount CB
GRANT-B Uniden 40 channel SS8 CB mobile .......... 5152.95
WASHINGTON-B Uniden 40 Ch. SSB CB bass .......$22995
PC122-8 Unidan 40 channel SSB CB mobile . $11395
PCBE6A-8 Uniden 40 channel CB Mobile $78.95
PRO510XL-B Uniden 40 channel CB Mobile ..............$39.95
PROS520XL-B Uniden 40 channel CB Mobile ........... ... 35495
PROS5S35E-B Uniden 40 channel CB Mobile .............. .. $69.95
PROS38W-B Uniden 40 ch. weather CB Mobile ........$78.95
PRO810E-B Uniden 40 channel SSB CB Base ........$174.95

UNIDEN RADAR DETECTORS

RD3000ZX-B Uniden 3 band suction mount radar ....$119.95
RD24007X-B Uniden 3 band radar detector
RDB0-B Uniden 2 band radar deteclor ..........ccsreeneses $64 .95

CARD-B 2 band credit card size radar detector .......... $89.95
RD3XL-B Uniden 3 band radar detector .........cc.cc..... $109.95
RDAXL-B Uniden "micro® size radar detector .............. $69.95
HDE?-E Uniden visor mount radar detector .. $30.95

19 F‘LUEECumeB T RPN WO ). S $36.95

1BRV-B Cobra CB radi0 .........ccorreeremssssssssssmssssessersssses $54.95
41PLUS-B Cobra CB radi0 .........ceccessmrrssssssssmernnsasesss $72.95
70LTD-B Cobra remote mount CB radio .........cccoeceaen $99.95

19LTD-B Cobra Classic series CB radio .........ccooeee-e $44 .95
21LTD-B Cobra Classic serles CB radio ........coueeeeeee. $54 .95
25LTD-B Cobra Classic series CB radio .........c.c..... $89.95
29LTD-B Cobra Classic series CB radio ........cccnneeee. $109.95
146GTL-B Cobra AM/SSB CB radio........ccu.............. 5129.95
14BGTL-B Cobra AM/SSB CB radio.........cocneenennn. 314995
S0LTD-B Cobra Base Stalion .......ccc.escmrrressmeseresss $59.95
142GTL-B Cobra AM/SSB Base station ................. ...$19095
2000GTL-B Cobra Deluxe AM/SSB Base station......$379.95
COBRA RADAR DETECTORS
RD3163-B Cobra 3 band radar detecior $109.95
RD3175-B Cobra 3 band radar detector $129.95
RD3173-8 Cobra 3 band radar delecior $139.95
RD3183-B Cobra 3 band radar detecior $139.95

Bearcat 200XLT-B

List price $509.95/CE price $239.95/SPECIAL
12 Band, 200 Channel, Handheld, Search, Limit, Hold, Priority, Lockout
Frequency range: 29-54, 118-174, 406-512, B0&6-956 MHz.
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz.
The Bearcat 200XLT sets a new standard for handheld scanners in
performance and dependability, This full featured unit has 200 pre-
grammable channels with 10 scanning banks and 12 band coverage.
i you want a very similar model without the 800 MHz. band and 100
channels, order the BC100XLT-B for only $179.85. Includes antenna,
carrying case belt loop, ni-<cad batery pack, AC adapter and ear-
phone. Order your scanner from CEl today.

Bearcat 800XLT-B

List price $549.95/CE price $239.95/SPECIAL
12-band, 40 Channel, Nothing exciuded in the B00 MHz. band.
Bands: 29-54, 116-174, 406-512, B06-956 Mhz.
i you do not need the 800 MHz. band, order the Bearcat
210XLT-B for the special CEl price of $139.95.

Magnavoxs Satellite Phone

CE price $48,880.00/'Special order - allow 45 days for delivery.
When war broke out in Iraq, you heard all the action because
CNN had a satellile telephone. When a disasler such as an
earthquake or a hurricane strikes your community and commu-
nications are disrupled, you can depend on instant reliable
communications, jus! ke CNN did using your Magnavox
MagnaPhone. Inmarsat communication satellites are in geosta-
tionary orbit along the equator. They beam two-way voice and
dala transmissions between your salellite phone and fixed sarth
stations. In most instances, lelephone calls are dialed directly
once you have selected the satelliile serving your location. No
matter where you are on the planet, the MagnaPhone automati-
cally selects the Land Earth Station (LES) nearest the destina-
lion called. This makes placing acall as easy as using astandard
telephone. Dual ID numbers permit a separate Inmarsat tele-
phone number to be used (o route calls 10 one of the external
telephone ports which could be used for a fax machine or a
computer data line. For telephone, lelex, fax and data commu-
nications anywhere in the world, the new MX2020P MagnaPhone
is the most compact Inmarsat-A, Class 1 terminal available
today. Like a cellular phone, airtime will be billed to your
account. The new MagnaPhone weighs just 47 lbs (21 kg),
including the antenna. Add the oplional ruggedized case (only
$950.00) and it can travel as airline baggage on commercial
carriers. When you arrive at your destination, installation can be
done in less than five minutes. For more information call our
Emergency Operations Center at 313-996-8888.

RELM UC202-B 2 Watl transceiver on 154.57 MHz.$114.85
RELM RH256NB-B 25 Watt VHF transceiver ..........$299.95
RCI2950-B Ranger Comm. 25 Watt 10 Meter xcevr, $234.95
MR8100-B Uniden surveillance scanner . CALL FOR PRICE

BCS55XLT-B Bearcat 10 channel SCanner ... $114.95
AD100-B Plug in wall charger for BCSSXLT ............... 14.95
PS001-8 Cigarette lighter cable for BCSSXLT ........ -$1495
VC001-B Carrying case for BCSSXLT .......coveeeesssssens $1495
BC70XLT-B Bearcat 20 channel scanner ................ $139.95

BP70-B Ni-Cad battery pack for BC70XLT scanner .. $38.95
BC142XL-B Bearcal 10 channel 10 band scanner ....$84 95
BC147XLT-B Bearcat 16 channel 10 band scanner .. $94.95
BC172XL-B Bearcatl 20 channel 11 band scanner ..$124 .95
BC177XLT-B Bearcat 16 channel 11 band scanner $129.95
BCS590XLT-B Bearcal 100 channel 11 band scannar$194.95
BC760XLT-B Bearcal 100 channel 12 band scanner$254.95
BC002-B CTCSS tone board for BC580/760XLT
BCOO03-B Switch assembly for BC59O/760XLT ......ccoe $22.95
BC855XLT-B Bearcat 50 channel 12 band scanner $174.95
BC560XLT-B Bearcat 16 channel 10 band scanner .. $94.95
BP205-B Ni-Cad batlery pack for BC200/100XLT .....$39.95

TRAVELLER2-B Grundig shortwave receiver ............ $84.95
COSMOPOLIT-B Grundig shortwave receiver ......... $179.95
SATELLITS00-B Grundig shortiwave receiver ..........$408.85
SATELLIT650-B Grundig shortwave receiver ..........$849,95
ATSB00-B Sangean shoriwave receiver ... $89.95
ATSB03-B Sangean shortwave receiver ................. $158.85
74102-B Midland emergency weather receiver .......... $34,95
77116-B Midland CB with VHF weather & antenna ... $66.95
77118-B Midland CB mobile with VHF weather ......... $62.95
77913-B Midland CB portable with VHF weather ...... $79.95
76300-B Midland CB base station ...........eeeersrssscess. 392,95
NPD-B Uniden National Police Directory .........c.ceseee. $19.95
FBE-B Frequency Directory for Eastern U.SA. ......... $14.95

FBW-B Frequency Directory for Western U.S.A. .......$14.85
RFD1-B ML, IL, IN, KY, OH, Wl Frequency Directory . $14.95
RFD2-B CT, ME, MA, NH, Rl VT Directory ......cccovres $14.95
RFD3-B DE, DC, MD, NJ, NY, PA, VA, WV Directory $14.95
RFD4 AL, AR, FL, GA, LA, MS, NC, PR, SC, TN, V1.§14.95
RFDS AK, 1D, IA, MN, MT, NE, ND, OR, SD, WA, WY$14.95
RFD& CA, NV, UT, AZ, Hi, GU Frequency Directory . $14.95
RFD7-8 CO, KS, MO, NM, OK, TX Freq. Directory ...$14.95

PWBE-B Passport 1o World Band Radio ........ccereseee ..$16.85
ASD-B Airplane Scanner Directory $14.95
TSG-B "Top Secret” Registry of U.S. Gow. Freq. ......$16.95
TTC-B Tune in on Telephone Calis $14.95
CBH-B Big CB Handbook/AM/FM/Freeband ............. $14.95

TIC-B Techniques for Intercepting Communicalons .. $14.95
EEC-B Embassy & Communications ....... $14.95
SMHV1-B Scanner Modiffication Handbook/Volume 1$18.95
SMHV2-B Scanner Modification Handbook/Volume 2 $18.95
LIN-B Latest Intelligence by James E. Tunnell
AB0-B Magne! mount mobile scanner anlenna ........ - $39.95
A70-B Base stalion sCanner antenna.......c st $39.95
USAMM-B Mag mount VHF ant. w/ 12' cable ............ $39.95
USAK-B 3/4" hole mount VHF antenna w/ 12' cable .. $34.95

Add $5.00 shipping for all accessories ordered al the same time,
Add $15.00 shipping per radio and $6.00 per antenna.

BUY WITH CONFIDENCE

Michigan residents please add 4% sales tax orsupply your

tax I.D. number. Written purchase orders are accepled
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, Prices,
terms and specifications are subject 1o change without
notice. All prices are in U.S. dollars. Out ol stock items will
be placed on backorder automatically or equivalent prod-
uct substituted unless CEl is instructed differently. Ship-
ments ara F.O.B. CEl warehousa in Ann Arbor. Michigan.
MNo COD's. Not responsible for typographical errors.

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 U.S.A. Add $15.00 per radio for
U. P.S. ground shipping and handling in the continental
U.S.A. For Canada, Puerto Rico, Hawail, Alaska, or APO/
FPO delivery, shipping charges are two times continental
U.S. rates. Il youhave aDiscover, Visa, American Express
or MasterCard, you may call and place a credil card order.
5% surcharge for billing 1o American Express. For credil
card orders, call toll-free in the U.S. Dial 800- USA-SCAN.
For information call 313-996-8888 FAX anytime, dial 313-
663-8888. Order from Communications Electronics today.
Scanner Distribution Center™ and CEl logos are trade-
marks of Communications Electronics Inc,

Sale dates 12/2/91 through 5/31/92 AD #121591-B
Copyright @ 1992 Communications Electronics Inc.

For more information call

1-313-996-8888

Communications Electronics Inc.

Emergency Operations Center
P.O, Box 1045, Ann Arbor, Michigan 48106-1045 U.S.A.
For orders call 313-006-8888 or FAX 313-663-8888

CIRCLE 121 ON READER SERVICE CARD



73 Review

by David Cassidy NIGPH

Heil HM-10 Dual and
BM-10 Boomset
Microphones

Number 8 on your Feedback card

Heil Sound

2 Heil Drive

Marissa IL 62257
Telephone: (618) 295-3000
FAX: (618) 295-2835

Price Class: HM-10 Dual $130; BM-10 Boomset $85, wired.

A nyone who is even mildly in-
terested in home audio

knows that the quickest and easi-
est way of altering the sound of
your stereo is to change the
speakers. In amateur radio, the
quickest and easiest way to alter

the quality ot your transmitted |t

phone signal is to use a different
microphone.

While the stock mikes supplied
with modern transceivers are ade-
quate for operating, they are cer-
tainly the “weak link in the chain”
of most amateur stations. Take
away any remote tuning buttons
and what do you have? Essential-

HEREY RS

@ |y

2

We chatted for almost an hour,
switching between different mikes
and different elements and com-
paring the results. We both came
to the conclusion that the HM-10
and HC-5 combination provided a
nice, pleasing audio, with just
enough high-end punch to break
through mild QRM. In compari-
son, the stock mikes sounded OK
(surprisingly), but everyone who
broke into the QSO affirmed that
the Heil microphone provided a
stronger, more pleasing audio,
without the "“muddiness” of the
stock mikes.

Later that evening, | maintained

ly, a plastic case, a mike element
and a momentary contact switch.
That's about $5 worth of parts you're using to
generate an audio signal in a radio worth thou-
sands.

Heil Sound is one of the major manufactur-
ers of after-market microphones and acces-
sories for the amateur radio market. Re-
cently, | got the chance to use several of their
products.

HM-10 Dual

The Heil HM-10 Dual microphone is really
two mikes in one. Housed in an attractive
black microphone casing that looks like the
ball mikes used by performers are both an
HC-4 and HC-5 mike element. Switching be-
tween the two elements is accomplished by a
mini-toggle switch mounted on the mike hous-
ing (a single element HM-10, with either of the
iwo elements installed, is also available).

When you purchase an HM-10, you must
specify either a Kenwood, ICOM, Yaesu,
Collins or Ten-Tec cable. The cables are high
quality MIDI data transmission cables and col-
or-coded for easy identification. You can pur-
chase the cables separately, so the same
mike is easily transferable to any modern HF
transceiver by simply plugging in a different
cable. The cables come wired with a 1/4"
phone jack in the PTT line, so you can wire up
any kind of PTT switch you choose. Heil also
sells a simple, pre-wired PTT switch and a
high-quality foot switch, if you'd rather not do it
yourself. There is also a slide switch on the
microphone body that is wired for push-to-talk
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Photo A. The Heil HM-10.

operation, and the mike elements are wired
straight through for VOX operation without
any switching required.

The heart of the microphone, and what sets
it apart from your basic stock mike, is the HC-5
and HC-4 elements. The HC-5 is Heil's full-
range, standard element. The element’s fre-
quency response rolls off below 300 Hz and
has a 6 dB peak at 2100 Hz. This provides a
nicely balanced, but slightly “punchy”’ sound,
good for normal rag-chewing and other run-of-
the-mill QSOs. Heil designed the HC-4 ele-
ment with DX and contest operators in mind.
The low-end roll off is 100 Hz higher at 400 Hz,
and there is a 10 dB peak at 2100 Hz. The
intention here is to give your voice a crisp high
end, allowing it to punch through a pile-up or
other interference.

The Coincidental Field Test

After hooking up the HM-10 Dual to my
transceiver, | started tuning around 17 meters,
looking for an informal opinion of the mike’s
performance. | had set up some scheds for
further testing, but | was anxious to try out the
new mike. | came across a couple of guys who
were obviously talking about audio guality, so
| started to monitor the QSO. After a few min-
utes of listening, it was obvious that one of the
stations had just purchased the HM-10 with
the HC-5 element, and was looking for obser-
vations on his audio. When he mentioned that
he was using the same HF rig as me, | knew
that | had to talk to this guy!

a schedule with three friends on
80 meters. We spent most of the
evening switching mikes, recording and play-
ing back transmissions. The same results
were obtained and the same opinions ex-
pressed by all: The HM-10 with the HC-5 ele-
ment beat the stock mike hands-down for
clear sound. We all agreed that the H-4 ele-
ment had a nice, high-end punch, but would
not be the element to use for normal rag-chew-
ing. The HC-4 helped cut through the night-
time QRN better than the HC-5, but for normal
conditions, the audio quality of the HC-4 is a
bit too high-end for my taste. Of course, that’s
exactly what you want when trying to break
into a DX pile-up.

BM-10 Boomset

The BM-10 Boomset has the same mike
elements (either the HC-4 or HC-5, but not
both) as the HM-10. In this case, the element
is attached to a lightweight headset. Like the
HM-10, you must order the correct version for
the brand of HF gear you plan to use. You can
also order a single or double earphone model,
depending on your preference and intended
use (| used the double earphone model). The
microphone wiring arrangement is the same
as for the H-10, with the 1/4 phone jack wired
for PTT operation.

Since | do a lot of late-night operating, |
often use headphones. The quality of the
headphones on the BM-10 is excellent—as
good as any I've ever used. The earphones
cover your entire ear with a flat earmuff (as
opposed to an earcup). |like this arrangement




TOUCH-TONE DECODER/DISPLAY
& ASCII CONVERTER BOARD
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Model TDD-8 decodes and dizplays all 16 DTMF digits.
Digits are displayed on eight LED's. 32 character
buffer can be scrolled. It will accept almost any audio
source. ASCII serial output can be connected to your
computer. IBM compatible software included for
automated logging and alerting of user specified
numberz. IDEAL FOR UNATTENDED LOGGING
OF YOUR AUTO-PATCH TRAFFIC!
TDD-§8 DTMF DECODERDISPLAY/ASCIL  $99
CAB-1 AUDIO & SERIAL CABLES $20
PS-12 110VAC TO 12VDC POWER PACK 810
add $5 SH - VISAMC ACCEPTED
MoTron Electronics TEL: 1-800-338-9058
310 Garfield St.#4 (503)-687-2118 - -
Eugene, OR 97402 FAX: (503)-687-2492 ii{- COMTELCO |NDUSTH|E5 mc |@J
¥ |

(Touch-Tone 15 a trademark of ATET) 501 Mitchell Hﬂ Glendale |'|'|5.1 iL Eu-la.g
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ssvour  ELENCO & HITACHI PRODUCTS ook

CALL TOLL FREE

COMTELCO INDUSTRIES

“‘Lna MAGNET
MOUNT

B
Dual Band Mobile

140 mhz, 440 mhz

or
. Multi-Whip Mobile
*f 140 mhz, 220 mhz, 440 mhz
| 150 Watt Power Hating

| Supplied with 12ft of RG58 Coax
:5 Choice of BNC or PL259 Connector

‘ 1-800-634-4622

Quality products Made in the U.5.A.

SHIPPING AT DISCOUNT PRICES 1-800-2927711

.'f:'t : Hitachi RSO Series HITACHI COMPA IES
(Portable Real-tima Digital Storage Oscilloscopes) SFECI AL Bxl_l'j'Ir This lm pmfuaa- mr?:wsﬁimmsfﬂ?EEEﬁT
: VC-6023 - 20MHz, 20MS/s $1,695 Readout, Cursor measure ments (V-1085/1 DESASESA), Fre-
: V-212 - 20MHz Scope $425 {
VC-6024 - 50MHz, 20MS/s $1,895 Mwmﬂf:l w-‘lﬂmﬂwwlr? Mhngﬁ;gnn-m
s VC-6025 - S50MHz, 20MS/s $2,105 swaep and Trippar Lock using A 6-inch CAT.You @
. - — VC-6045 - 100MHz, 40MS/s $2,995 Hitachi Portable Scopes e
Photo B, Heil's BM-10 boomset. VC-6145 - 100MHz, 100MS/s ______ $4,495 DC o 50MHz, 2-Channel, DC offset func- V-860 - 60MHz, Dual Trace $1,149
RSO's from Hisachi featura roll mode, averaging, save tion, Altemate magnifier function V-665A - 6G0MHz, DT, wicursor __ 51,345
] . memary, smoothing, interpolation, pretrggering, cursor V-525 - CAT Aeadoul Gursor Meas, $995 V1080 - 100MHz, Dual Trace £1.3895
g Th fabl ; rala, - ' H :
best, because it allows you to slightly hear o e atcions,  VC523.- Dplayed Swaep goi;  ISOM. YOS O wieier $1,800
i 1 i 1 such functions as handcopy via a plobter interface and V-522 - Basic Modal £875 L 3 Bt Pm—
outside noise (if you've ever had someone mevelonm tariat via the HS 235G, Iferiace, Enfoy the V23 - 4OMIFIR s70c  V-1100A- 100MHz, Quad Trace ___ $2,195
sneak up behind you while you were wearing O RIOL D IARG Kol . e 0 AL V-223 - 20MHz delayed sweep R L SEAE0
25MHz Elenco Oscilloscope  V-222 - 20MHz deluxs 625 Elenco 40MHz Dual Trace

full-cup headphones you'll know what | mean).

Good 1o 4
The best thing about these headphones (other i%g‘; F”CE REAKTHRU e S ﬁ_gfu
than the superb audio quality) is their light i . BT Koo i R S « High luminance 6" GRT
: : = 1mV Sensitivity | . 2 worg per channel memory Ds5203 | = 1mV Sensitivity
weight. You can wear them all day without any _ S8 CET | okt oo 1als $795 | W U . 10KV Acceleration Voltage
discomfort (very important if you're a contest pe L vl et e JEf il e
operator). = (2) 1x, 10x Probas included = Includes (2} 1x, 10x Probes
My only criticism of the BM-10 is in the cord B o b o S e R S s e AT B e Ca e Sl nah
arrangement, The headphone and mike cords Digital Capaciance Meter | Dighal LCR Meter | gy Mulimeter wit FLUKE
are totally separate. The headphones have a B+ K PG cm-15508 | i LC-1801 Aoty fwm MULTIMETERS
3 . i ran
curly cord (with a standard 1/4 plug), while the TEST EQUIPMENT ; $58.95 $125 ! S5 i i meam-ﬁ
T . " &n Measures:
mike/boom element has a thin shielded cable. All Models Available -1111-;41".:'&!3?;; Colls 1uH-200H ¥ Reads Voiiz, Ohms | Fluke 77-11 £145
7 ¥ e Apd-200ul Currant, acitars,
This does allow you to remove the entire boom Call for special price W lepand | e 01,200 Transsorsand | UKo Te:I___8169
. i 40 Py el Diodes { with caze
and use the headphones separately (which, | J — B Dl Big 1° Display Ay Call for special price
have to admit, I've done on several occa- Soldering Station | Video Head Tester | Four-Function Frequency Counters 1DIIH: Dsnilinﬂm CELLULAR
sions), but | would much rather have the mike T""";"“" et e F"""s‘:" ;g R TELEPHONE
and headphone cords be a single unit, sepa- A ﬂﬁ@tﬂ:m I{ Mﬁﬁ F-1000 1.2GH , ACCESSORIES
rating into two cords with two separate plugs a ‘ E,:E“Jj“ﬁ; ks ' $259 THion e
. 5 and. Totiim: Cal Avallable for most
couple of inches from the end. This is a purely Overneat Protect O R i N Soaal ke s e Grannel | Call o wrte tor detals
subjective comment, since many people Osaillator, 8 dight LED display A T D
would probably find the removable boom a Quad Power Supply ¥P-580 Digital Triple Power Supply | AM/FM Transistor | =g True RMS 4172
59.95 — XP-765 Radio Kit : Digit Multimeter
greater asset, but | found the two cordsto be a $ L o L LS $269 | with Troining Course | § M-7000
i i T g 220V gy e - B
minor nunsance: : : o i ':’,';'g;: . ﬁg:g:: Model AMFM 108 & $135
On the plus side, | have to mention that Heil S ¥ @ sA Fully regulatod, Shor Gecull pofecied $26.95 1% esancy
has gone to great lengths to make the BM-10 Fidlly regulated and hor circud protected m:;fﬁl;ytc;:h:h sm;ﬁ;ﬁ 14 Transistors o 5 Diodes | (SRR -iml:::;;?.h:é:::
- : W na agreal 5 roj : I ux®
as modular and repairable as possible. The e
mike element is accessible by unscrewing the il i 5o Function Generator | Golor Convergence Generator STANDARD
cover (Heil mike elements are available sepa- T~ $249 g #9600 AMATEUR RADIOS
: . L .-,,_ e B Sine. Square, Tnange $2 8.45 3G-
!*atgl?, so0 you can replace them easily). The T W TITE iy . ] e e
individual earphones can be removed and/or FroqGourtr 310wt | praies s, g sqre | 8 ¥ 37995 | amateur acios. Unsurpasseo uaity
iy § : . n wave from I
replaced. All wiring is easily replaceable. This GF-8015 without Freq. Meter $179 AM or FM cagability Fitest in The Mcustty :ﬂmﬁdf:ﬂ;g%;"::;fﬂ':”ﬁf:ﬂaﬁ” “Wr
is the kind of touch that shows this company is Learn o Build and Program L PRGNS ¥ rarbns:
og Wide Band Signai put
ok C ters with this Kit :
run b? hEmE {WhICh It IE}* Indudegr:.:lp!“;ﬂ:a;h}y and Lzssﬂn Manual Generators L High Current Power EUPﬂﬁ’ ;‘::Lﬂl:;auﬂr‘rs-
Model
Accessories, Accessories, Accessories MM-8000 “““: “51":;
Heil Sound sells a complete line of acces- $129.00 o . o T e EEA PMI220NH: CALL
sories for your microphone. In addition to the P W wm gy XP-800 ::?E";”;;ﬂ:
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Number 9 on your Feedback card

Monoband Yagi for 20 Meters

L ike many amateurs, I live in a residential
neighborhood where local sentiments
do not favor large antenna arrays. Among my
favorite operations, however, 1s hunting DX
on 20 meters. This requires attempting to be
heard through the pile-ups that develop
around almost any semi-rare station that fires
up its rig.

There would appear to be three distinct
means of achieving the end of **pile-up crash-
ing’’: blind luck; shouting your call hundreds
of times, despite who is talking or listening
(much to the consternation of everyone in-
volved); or having an effective signal that
allows you to *‘get in-and-out’” within a few
calls.

The chain between your microphone and
the desired DX station’s ears may include
many links, and among the most important
(after professional protocol) is the antenna. It
1s difficult to construct an antenna that affords
good gain, directional performance, and us-
able bandwidth in a small package that won’t
antagonize the neighbors!

My results with semi-inconspicuous verti-
cals, inverted vees and slopers were some-
what discouraging. It appears that one can
develop an S-5 to S-6 signal anywhere in the
world where propagation exists, and enjoy
many a fine QSO, Unfortunately, pile-ups of
any size became primarily a means of killing
time until the DX station went QRT for the
day.

I finally decided to attempt to design a
reduced size monoband yagi that would give
me a ‘‘fighting chance”’ under adverse condi-
tions (. . .most DX contacts).

The criteria were to obtain: the smallest
size possible, 10 dBi forward gain, usable
front-to-back and front-to-side ratios, and the
ability to withstand Florida’s high winds. The
result is the antenna described here.

I began to design by purchasing an antenna
analysis program, based on the successful
Minninec format. It is written and distributed
by W7EL, and called “‘ELNEC."" This PC-
based program is an absolutely fine undertak-
ing, and is worth many times the asking
price. (See the ELNEC review in the January
1991 issue of 73 Amateur Radio Today.) A
detailed description of this program would
require an article in its own right. Suffice it to
say that I fed my ideas for this antenna into
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More dBs for the buck.

by Kenneth C. Kemski AB4GX

| Photo A. The completed 20 meter mono-bander.

ELNEC over a two-month pe- as
riod, scrutinized the results, |
and then assembled and tested
the final design. I achieved al- et
most total agreement between 17 1
ELNEC’s analyses and real- )
world performance; for ex- b
ample, the calculated element
lengths were within 3/8” of | "7
final tuning! 13
Design Parameters i
The main considerations | |
and variables included the fol- 5

lowing important areas:

14.00 14.05

14.10 14.15 1420 14.25 14.30 14.35
Fraguancy

1. Gain This was paramount
in importance, because they
can’t hear you if they can’t hear you. . . Every
available parameter was ‘‘tweaked’’ for max-
imum forward gain commensurate within the
SWR and bandwidth constraints. The result
is + 10 dBi of forward gain at the frequency
of interest, increasing to + 11 dB1 in the gen-
eral portion of the band (albeit with reduced
front-to-back) and decreasing to +9 dBi1 1n
the CW portion of the band. (See Figure 2.)

2. SWR An electrically-shortened antenna

Figure 1. Measured SWR of the 20m shortened yagi.

usually has low radiation resistance and re-
quires a matching network of some type. I
watched gain while decreasing the element
spacing, at the same time varying reflector
tuning and other parameters. I found I could
match this antenna directly to 50 ohm coax
using only a 1:1 wideband current balun. The
balun was used to eliminate radiation from
the transmission line and preserve the calcu-
lated patterns. I would have incorporated a
gamma match if it would have helped, but
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f COM-3
$279500

2 WAY RADIO
SERVICE MONITOR

COM-3, the world's most popular low-cost service moni-
tor. For shops big or small, the COM-3 delivers advanced
capabilities for a fantatic price—and our new lease pro-
gram aliows you to own a COM-3 for less than $3.00 a day.
Features #Direct entry keyboard with programmable
memary *=Audio & transmitter frequency counter *LED bar

graph frequencylerror

output levels =High receive sensitivity, less than 5 pV
* 100 kHz to 999.9985 MHz *Continuous frequency cover-
age *Transmit protection, up to 100 walls =CTS tone
encoder, 1 kHz and external modulation.

I'.:T-T[I 7 HIEIT 525 HHI

Ramsey Electronics has besn manufacturing elec-

Ironic test gear for over
its lab quality products

our countars carry a full one-year warranty on parls
and labor., We take greal pride in being the largesi

RSG-10
") $24950

S\'HTHESIZEII
SIGNAL GENERATOR

Finally, a low-cost lab quality signal generalor—a true
alternative 1o the $7,000 generators. The RSG-10 is a
hard working, bul easy 1o use generalor ideal for the lab
as well as for production test. Lease it for less than $3.00 a

2 METERS
0223 MHz
*440 MHz

FX-146 kit (2 Meters) .

FX-440 kit (3/4 Meters)

$149°

FX-223Kit [1Ve Metars). .. ... .-......ccos..

CFX matching case sel ..

FANTASTIC
FM TRANSCEIVERS

SYNTHESIZED—NO CRYSTALS

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack,
portable or mobile. The wide frequency coverage and programmable re-
peater splits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
"TRUE-FM™ signal and almost instant T/R switching. High speed packet?
\ Mo problem. Twelve diode programmed channels, 5W RF output,
sensitive dual conversion receiver and proven EASY assembly. Why pay
more for a used foreign rig when you can have one AMERICAN MADE (by
you) for less, Comes complete less case and speaker mike. Order our
matching case and knob set for that pro look.

.. $149.85
.. $149.95
... 5169.95
.9 2485

deviation display «0.1-10.000 uV

TEL #
CT-90 9 DIGIT 600 MHz

day. Features =100 kHz t0 999 MHz =100 Hz resolution 1o
500 MHz, 200 Hz above » —130 to + 10 dBm output range
=1 dB output resclution =AM and FM modulation =20
programmable memories *Output selection in volts, dB,
dBm with instant conversion between units *RF output
reverse power protected «LED display of all parame-
tars—no analog guesswork!

CT-125 910 IIEII 1.2 GHz

@bw

p ... o

10 years and 15 recognized for

NEW CT-250 2.5 GHZ

at breakthrough prices. All of

ACCESSORIES FOR COUNTERS

New low-cosl microwave D:}g@jern 7
radar kit 'clocks" -EEHE pl

horses, bikes or a

jact, Operates.at 274 *E Z With* up to
1/4 mile range: LE[ digital reaout
displays speed*;ﬁr:‘nrlaéﬁfer har, kilo-

meters per hourer f

Earphone output aligws for listening 1o
actual doppler shiff. Uses two 1-ib cof-
fee cans for antenna (nod included)
and funs on 12 VDC. Easy to build—
all microwave circuitry is FC stripline.
ABS plastic case with speedy graphe
cs for & professional look. A very use-

Boost tnﬂne wakrmqﬁals to’ ?Gur
sEannery f'l.l’ shﬁnwaw radio or fre-
t?!:E'I‘IE'f -:.'Eliﬂnier ElatEE dB gain, 1 to
D0 MHz 3dB NF. BNC connectors.
 hoats, | Rins on 12 VOC or 110 VAC,
’Fnr.'mmg .w: Fﬁe.‘? wirad, includes AC adapter
$58.95

SG-7

2M POWER AMP

Easy to build power amp has 8 times
power gain, 1Win, 8W oul, 2W in,
16W out, 5W is for 40W out. Same
amp as featured in many ham mag-
azine articles. Completa with all
parts, less case and T-R relay.

paf second

manufacturer of low-cost counters in the entire Telescome ship antenna—BNC plug, WA-10 .. B11.95
U5 A. Compare speciflications. Qur counters are full- High impedance probe, light loading, HP-1 . $16.95
featured, fram audio 1o UHF, with FET high Low-pass probe, audio use, LP-1 ... . . $18.95
impedance input, proper wave shaping circuitry, and Direct probe, general purpose use, DC-1 . $16.95
durable high quality epoxy glass plated-thru PC Tilt bail, elevates counter for easy viewing, TB-70 . ... $9.95
baard construction. All units are 100% manufactured Rechargeable internal battery pack, BP-4 $8.95
inthe U.5.A. All counters feature 1.0 ppm accuracy CT-20 oven timebass, 0.1 ppm accuracy, OV-1 ... 50.95
ALL COUNTERS ARE FULLY WIRED & TESTED
MODEL | FREG. RANGE SENSITIVITY DIGITS
CT-50 20 Hz—600 MHz < 25 mV to 500 MHz 8 1Hz, 10Hz $189.95
CT-70 20 Hz-550 MHz < 50mV to 150 MHz [ 1 Hz, 10 Hz, 100 Hz £139.85
CT-90 10 Hz-600 MHz <10 mV to 150 MHz 8 0.1 Hz, 10 Hz, 100 Hz £169.05
< 150 mV to 600 MHz
CT-125 10 Hz—1.25 GHz < 25mV to 50 MHz g 0.1 Hz, 1 Hz, 10 Hz $1B9.95 o
= 15 mV to 500 MHz Tl
=100 mVto 1 GHz i 9
CT-250 10 Hz-2.5 GHz <25 mV 1o 50 MHz 9 0.1Hz, 1 Hz, 10Hz 4B2dnos
typically 3.0 GHz < 10mVto 1 GHz o | ek v
< 50 mV 10 2.5 GHz Rl v s
PS10B 10 MHz-1.5 GHz, <50 mV Canvert your existing ::Durg!ﬁr 1. 889957
Prescaler divide by 1000 to1.5GHz e o ¥ e
—— ur o - i . -.H. 3 o
‘ SPEED RADAR | BROADBAND e ] ELESS
| $80.95 | PREAMP | 5. 5 || mukewrs
. ;.-"‘_ : ﬂ g FM-3
compiete kil . v T SHOWN

Pick the unit that's right for you. All
units transmit stable signal in 88—
108 MHz FM band up io 300" except
for hi power FM-4 thal goes up to e
mile.

FM-1, basic unit PR % -

FM-2, as above but with added mike
preamp .. : $785

Fii-4, long range, hlqh pnwar wnth
vary sansilive audio saction, picks
upvoices 107 away ... .. 514895

FM-3, complete unit includes case,
battery, switch, antenna, and built-in
condensor mike, Excellent fidelity,
verysmall, kit . ............. 51695

FM-3WT, as above, but fully wired
and lested . $19.95

SMC, miniature sensitive mike car-
tridge for FM-1, 2, 4 5295

LO NOISE PREAMPS

g : PA-1, 40W pwrampkit ... . §529.95
ul ang fullkoktun ki TR-1, AF sensed T-A relay kit . $B.95
MICROWAVE MUSIC MACHINE PACKET RADIO
INTRUSION ALARM MWeal kit that will produce 25 differ- | Twio new versions are available

A real microwave Doppler
censor that will detect a hu-
man as far as 10 feel away.
Dperates on 1.3 GHz, and is
not affectad by heat, light, or
vibrations, Drives up o 100
A output, normally open or
losed, runs on 12 VDO,

compiete kit MD-3 .~ $19.95

enl classical and popular tunes,
plug 3 doprehime sounds. Lots of
fun for doarbells, shop, or slore en-
frances, car horn, music boxes, elc
Runs on 8V battery or wall trans-
lormer. Excellent speaker volume

for the Commodore B4 (P-64A)
orthe IBM-PC (P-IBM), Easy as-
sambly “"NO TUNING™, In-
cludes FREE disk software, PC
Baard and Full Documantation.

Make that reciever come
ALIVE! Small size for easy
installation with Hi-Q tuned
input for peak performance
Excellent gain and noize fig-
ure—guaranteed 1o improve
reception! Specify band:

TOME DECODER

Y Complate tone decoder
in & single PC board. Faa-
ures: 400-5000 Hz ad-
ustable range via 20-lum
wait, vollage requlation, 567
C. Useful for touch-lone
urs! delection, FSK, ek
-an also be used as a sia-

and adjustable tempo and pitch. | KIT  P-84A .. ... . 359.85 | 2M—PH-10, 220 MHz—PRH-
Add our case sel for a handsome P-IBM £59.95 | 20, 440 MHz—PR-40.
firiished |ook. CASE CPK $12.95 § Eachkit . .. . $17.95
Compiete kit, MM-5 32495
Case + knob sel, CMM-5 | £12.95

VOICE ACTIVATED | TELEPHONE

SWITCH TRANSMITTER

Voice aclivated | Mini-sized with profes- SPEAKER PHONE

switch kil provides
swilched outpul with
current capability up
b 100 mA. Can drive
relays, lights, LED, or
gven a tape recorder

e tone encoder, Punson | mafar. Runs on 9
1012 volls VDO

ompleta ki, TDY 3585 | VS-1 kit .. . %6.95
[ICKLE STIK LIGHT BEAM

\ shocking kit! Blink-
ng LED attracts wic-
ims to pick up inno-
ant-looking can—
rou walch the fun!
deal {or office desks,
arties, nosey know-
-alls!

S-4 kit ._.._.. $9.95

COMMUNICATORS
Transmits audio over
infrared beam up o
30’ —use simple lens-
g5 to go up o Ya milel
Hum free, uses 30 kHz
carrier. Great for wire-
less earphones or un-
detectable “bug."”
Transmifter + recan-
erset, LB5G .. §19.95

cignal performance.
Selt-powered from
phone ling, transmits
in FM broadcast band
up ta Y mile. Installs
aasily anywhera on
phona lineg or inside
phone!

PB-tkit. ... $14.85

Talk on the phone hands-free, great to put in
shop or shack, press the button to answer—no
aciual phone neaded. Works same as commer-
cial units, Talk from anywhere in room, phone
line powered—no battery needed, Super for
family and conference calls or buy two for
hands-free intercom! Add our case set for a pro

ook

SP-1 .., .. 5200495

FM RADIO
Full-fledged supearhet,
microvoll sensitivily,
IC delector and 10.7
MHz IF. Tunas Sid.
FM broadcast band as
well as large portions
on each end. Ideal for
‘bug” receiver, hob-
by experimenis or
even as FM radiol
FR-1 kit . 514 .95

SUPER SLEUTH

A super sensitive am-
plifier which will pick
up a pin drop at 15
fest! Greatl for moni-
toring baby's room or
as general purpose
amplifier. Full 2W rms
output. Runs on & to
15 volts, uses B-45
ohm speaker.

BN-9 kit . 5b.95

Case-C5F .. _ ..

$12.95

BROADBAND
PREAMP

Very popular sensitive
all-purpose preamp,
ideal lor scanner,
TVs, VHF/UHF rigs,
counters. Lo noise, 20
dB gain, 100 kHz-1
GHz, 9v-12 VDC op-
aration.

SA-7 kit $14.95

2MTRH & 220 BOOSTER AMP

Here's a great booster for any 2 meter or 220 MHz hand-held unit.
These power boosters deliver over 30 watts of output, allowing you to
hit the repeater’s full quieting while the low noise preamp remarkably
improves reception. Ramsey Electronics has sold thousands of 2 meter

amp kits, but now we offer completely wired and tested 2

as 220 MHz, units. Both have all the features of the high-priced boost-

ars at a fraction of the cosl.

PA-102 MTR POWER BOOSTER {10 X power gain)
Fully wired & tested .

FA-20 220 MHz FOWER EDCIIETEF[ {E X pﬂw&r galn:l
Fully wired & tested .

20, 30, 40, 80M
CW TRANSMITTERS

Join tha fun on QRP! Thousands of these mini-rigs have ;v’“-

been sold and tons of DX contacts have baen made. |

Imagine wnrh:lng Eastern Europe with a $30 tf@nsmil- ﬁ-f .

L

§End parfect CW within an hour of receiving this kit!
Easy-to-build kit has sidetone oscillator, speed control
and keys most any transmitter. Runs for months ona 9V
battery. 28-page manual gives ideas on making your
own key for extra savings. Add our matching case set
for complete station look.

CW-7 kit . . . $24.95
Matching caaa l:m:-b Eﬂ-t E:E:W . $12.95

A i i

Cramped for space? Get longwire performance with
this deskiop antenna. Properly designed unit has dual
HF and VHF circuitry and built-in whip antenna, as well
as external jack. RF gain control and 8V operation
makes unit ideal for SWLs, traveling hams or scanner
buffs who need hotter reception. The matching case
and knob set gives the unit a hundred doliar look!

AA-T Kit . 52495
Matching case & knob s&t CAA . . 51295
L) el Y : ]

Communicate in total privacy over phone or radio. kit
features full duplex operation using frequency inver-
sion. Both mike and speaker or line infout connections.
Easy hookup to any radio, and telephone use requires
no direct connection! Easy 1o build 2 IC circuit. Can also
be used lo descramble many 2-way radio signals. Fin-
ish your kit off with the handsome case & knob set.

S5-7 kit . : . $29.95
Mamhmg I:EIEE & h:rml:- sal {355 $12.95
el f 5 -

Fantastic receiver thal captures the world with just a
127 antenna! Can receive any 2 MHz portion from 4-11
MHz. True superhet has smooth varactor tuning, AGC,
RAF gain control, plenty of speaker volume and runs on a
9V battery. Fascinating Scout, school or club project
provides hours of fun for even the most serious DXer.
For the car, consider our shortwave converter. Two
switchable bands (in 3-22 MHz range), each 1 MHz
wide—lunable on your car radio dial. Add some inlerasi
to your drive home!

Shonwave receiver kit, SRI | . $27.95
Shortwave converter kit, 3CI . . . . $27.05
Matching case sel for SRI, CSR f12.95
Matching case setfor SCI.CSC .............. $12.95
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' $?g-95 U R SRR R
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i _' o fhﬁm slation. Sensitive all-mode
E§w réeeivers use direct conversion dasign
mﬂi Hﬁﬂ' as featured in QST and ARRL hand-

i

ter—that's ham radio at its best! These CWiigs are ideal 3,_ 5. Wery sensitive varactor tuned over entire band.
mates 1o the receivers at right. They ‘tﬁh—pﬁﬁﬁlﬂn nly of speaker volume. Runs on 9V battery. Very
variable crystal control (one popular H‘F;ﬁ.i_ m-?.nlﬂ:l EAE"!’ to build, lots of fun and aducational—ideal for
ed), one watt output and bu |Ii-%; na switch, Bunson beginner or old pro. New 30-page manual. Add the case
12VDC. Add our malcﬂiﬁﬂg&ﬁﬁg&hnﬂhﬁfﬂi“ d'hand- set for welkfitted professional look
some finished Inulw Your choice of bands .. .. .o $20.95
vnurchnlmﬁ»ban . ..., B2905 (Specity band: HR-20, HR-30, HR-40, HH-B-E!J

b&ﬁﬁz (ﬁ%?ﬂ BD 4{! ar E!{I-Jn Maiching case & knob set, CHR . . R12.95
mmﬂﬂng ... $1285
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Keep an ear on the local repeater gang, monitor the cops,
check out the weather or just plain listen around. These

sensitive superhet receivers are just the ticket. They tune
any 5 MHz portion of the band and have smooth varactor

tuning, dual conversion with ceramic IF filters, AFC, ad-
justable squelch and plenty of speaker volume. Runs on
8V battery and performance that rivals the big rigs! For a
complate finished pro look, add our matching case and
knob set with screened graphics.

FM communications receiver kit . R 52895
Specify band: FR 146 {2m), FRE [Em} FF|1I] {tl.'.'rm] FR-

220 (220 MHz)

Maiching case & knob set, CFR .. 81205

3 ' L i [ J

Run your own sterea FM atation! Transmit a stable signal
in the standard FM broadcast band throughout the house,
dorm or neighborhood. Connaects aasily to line outputs on
CD player, tape decks, etc. Runs on 9V battery, has
internal whip antenna and external antenna jack. Add our
case set for a 'station” look!

FM-10 kit L 32995
Matching case set, GFM . 512,95

i -] ] i -] o

Hear exciling aircraft communications-—pick up planes
up to 100 miles away! Receives 110-136 MHz AM air
band, smooth varactor tuning superhet with AGC, ce-
ramic filter, adjustable squelch, excellent sensitivity and
lots of speaker volume. Runs on 8V battery. Great for air
shows or jusl hanging around the airport! Mew 30-page
Ir'na:ual details pilot talk, too. Add case set for “pro”
oo

AR-1 kit 524,95
Matching case set EAFI .. $12.95
| 1]:1)]4; |
e N d |
] ]
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Z Clepent Shovtened 288 Yagi CHAR WTEL
BA-Z3-1991 15:MMrS - fed 1991
Freg = 14.17 Hiz

- Gaint 18834 dBE. [ TETN
e hh: E m .*l--.,_u..'.l. A i
MR 12007 dB, . N
. Bewidth: B8 deg x

" Aleeth Plot
* Elevation fugle = 20,8 deg,

futer Ring = 100908 dDi
M. Gain = 18,834 4Bi

Z Elencwt Shortemed 28N Yagi .- # 4B - WTEL

B0-Z3-1991 14:Ei4
Freg = 14.17 Wiz -

Gafu: 10834 dBiy, - "l S
Tahooff: 20 deg . ' " -
el 04 dag . T
| —3dB: 13, 47 dey .
. Slobe; -1.659 dBi .
‘engle: 144 deg v
F/Slobe! 11893 4B "

* Elewation Flot
fzimuth fmgle =

Outer Ning = 18,888 40§

Max. Gain = 18,834 dBi .8 beg.

Figure 2. a) Azimuth plot of the yagi using the
ELNEC program. b) The elevation plot.

believe me, this antenna is a good match to 52
ohm coax!

3. Q (Bandwidth) An electrically-shortened
antenna also exhibits higher Q than its full-
sized counterpart and this means less usable
bandwidth. I wanted optimum performance,
primarily within the frequency range of
14.150t0 14.225 MHz (where I hear much of
the DX I'm interested in). I received an unex-
pected bonus when [ modeled the antenna,
and then constructed and tested it. Analysis
showed a far better bandwidth than I had
sought, and the finished antenna produced a
full 350 kHz bandwidth with low SWR when
measured at the transmitter end of the feed-
line.

Subsequent remodeling and investigation
suggests that the additional bandwidth results
because of two reasons: Loading coil Q is
lower than originally modeled (fortuitous be-
cause of the “‘low-profile low-wind-load™
form factor I had chosen); and attenuation
exists in the 50 feet of RG-8 coax needed to
bring the antenna into the shack. You’ll find
that the attenuation of a random run of coax
will yield lower SWR measurements at the
transmitter than that measured directly at the
antenna, and this serves to ‘‘pull down the
end points’’ of the SWR curve. Figure 1
shows the broadband nature of this reduced
size antenna.

The coax losses are sufficiently low as to be
negligible for two reasons: The losses occur
only at the edges of the frequency band of
interest; and a tuner or matching network at
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the antenna also would in-
troduce losses, and they
would not be confined to
band edges.

4. Pattern We’d all like to
offer a ‘‘laser beam’’ to the
world when we transmit,
but I settled for reasonable
front-to-back and front-to-
side ratios with this antenna
because of the constraints |

placed upon it. The front- 1 _h

to-back ratio varies from 12
to 18dB, or2 to 3 S-units in
both calculated and on-the-
air tests. With the Pacific to
my back when beaming Eu-
rope or Africa, and the At- .-"/,
lantic at the flank when
beaming the South Pacific

g
and points west, it has |

proven to be a good choice.
For stations at a reasonable

BOOM CLEAT
fx2xq" (i

1 “— SUPPORT CLEAT
14" PLYWODOD {4 PCS)

T BOOM
12 % & (1PC)

e MAST MOUNT
132 [1PC)

ELEMENT SUPPORT

Bx 3 w22 [2PCS)
(TRIMMED IN CENTER]

distance, a distinct ‘‘null”’
appears off the sides of the

Figure 3. Boom assembly.

antenna, probably due to
the horizontally polarized
signals predominating,
(See Figure 2.) I'll admit
that I placed pattern after
gain when optimizing this
yagi, but I have no difficul-
ty determining when I point
at a station (or its propaga-
tion path). This is very un-
like a commercial “‘mint’’" I
had occasion to operate
from a friend’s shack a few
years ago, where it seemed
we were turning a vertical!
This antenna does have a
usable pattern.

Completed Design B

Personal design con-
straint called for a total of
20" element length, a spac-
ing not to exceed 8" (two

PLUMBING

CLAMPS [4]—=

s

ELEMENT SUPPORT. wat=ig”

HARDWOOD DOWEL

LS
%
HYLDN OR EEVLAR LIHE—-'IF
SECURED TO LOADING COIL

GLASS AND RESIM
THESE AREAS

ry

ri'f' 1

iy
)

N1
TR

-\‘-H'\-\_
T

— " x 3
SLUMINUM MAST

elements), and maximum
height above ground of 33'.
The total antenna wind load and weight allow
the use of an unobtrusive guyed push-up pole.
The antenna that resulted from a few months
of modeling on the computer has the follow-
ing measured characteristics: element length
= 20'; boom length = 6'; forward gain =
90+ dBi: F/S, F/B = > 12 dB; and full band
coverage with less than 1.7:1 VSWR.

Compared to its isotropic counterpart and
using 1,200 watts input, this antenna pro-
vides an average of 12,000 watts ERP in the
direction it is pointed. After examining the
performance of many commonly used ‘‘an-
tennas’’ on my computer, this, I can assure
you, is a very strong signal.

Construction

Since the antenna was to be as unobtrusive
as possible, I chose a wood and aluminum
design for maximum structural strength com-
mensurate with small size. I used a wooden

Figure 4. Glassing and final boom assembly.

boom (common fir) and reinforced it with
fiberglass cloth and resin. This allows a good
degree of flexibility, strength, and light
weight for *‘pole’’ mounting.

I constructed the elements from 1/2" and
3/8" aluminum tubing, available at many
hardware stores in 6’ lengths. These diame-
ters are very small as common yagi elements
go and have survived severe Florida winds
without problem. This is probably because of
the elasticity or **springiness’’ of the wooden
boom elements. You cannot appreciate the
small ““willowy’’ nature of this antenna until
you construct it.

Construction begins with the boom itself,
shown in Figure 3. It is not wholly necessary
to glass the joints, but you assure long-term
reliability if you do. Kits for glassing are
available from your local department stores
(such as K-Mart) or automotive shops. These
inexpensive kits contain enough fiberglass
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Made-_ in the USA

Our Name says quality, service and dependability -
Our customers agree!

“The best part of the Optoelectronics LCD counters are their
extreme sensitivity, their brilliant LCD readout that can be seen
even in bright sunlight and the rugged construction allowing
them to get banged around, but still continue to operate smack
dab on frequency... Yours is the only counter which reliably gives us
(at Radio School) an instant frequency readout with its rock-steady
LCD digits featuring incredible 1Hz resolution.”

Gordon West

Optoelectronics has satisfied its customers for over 18 years -

See for yourself what countless
others have already discovered! e - 2600M

Function Freq, Penod Freq, Penod
Ratio, Interval Ratio,Interval Frequency Frequency Frequency Frequency Freguency

Range 10Hz- 10Hz- TMHz- 10Hz- 1MHz- 10Hz- 1MHz-
3.0GHz 3.0GHz 3.0GHz 3.0GHz 3.0GHz 2.4GHz 2.4GHz

FACTORY DIRECT ORDER LINE en cp 10 Digit 10Digt  10Digit  8Digit 8 Digit

Display LCD LCD

w/Function w/Function LCD LCD LCD LED LED
= b= s Annunciators Annunciators

RF Signal 16 Segment 16 Segment 16 Segment

(305)771-2[]5[] B FAX(305)771 -2052 Strength  Adjustable  Adjustable  Adjustable

Indicator Bargraph Bargraph Bargraph

5821 NE 14th Avenue « Forl Lauderdale, FL 33334 Hold SwitchYes Yas Yes Yes Yes No Yes

5% Shipping Handling, (Maximum $10) U.5. & Canada. 15% oulside : B ; ; .
continental U.S.A. In Florida add 6% sales tax. Price $579. H3T5. $325. $258. $225. $179. $98.
Visa and MasterCard accepted. Sensitivity: <1 to <10mV typical. Time Base: = 1.ppm.; £.2ppm add $100. - LCD Madels only. Nicads & AC charger/adapter
included except for 2300. *For 2300, available with NiCad installed & AC cha rgarr’aﬂamﬁr.l cﬂ'nplete package $128.
A full line of Antennas, Probes & Carry case are sold separately. (One year parts & labor warmranty.)
CIRCLE 172 ON READER SERVICE CARD ¥




GO WITH THE WORLD LEADER IN LOGGING SOFTWARE!

The WB20PA LogMaster

HF Logging System for PC Compatibles

¢ QSY and Send DX Spots from DX Packet Cluster Window. ¢ Used By The Gordon West Radio School
4 Kenwood, Slcom, and Yaesu Rigs.Suppored. # Featured At The WSMIR Space Exhibit.
¢ Import K1EA CT (Or Any Other Format Upon Reqguest). ¢ Simple To Operate, Full Featured, and Very Poweriul.
4 Auto "Needs” Indicator As You Enter Log Information. 4 30 Day Money Back Guarantee
VISA and MasterCard Accepted

$69.95 Complete, Demo Disk $5.00 (Refundable With Purchase)
“Professional Software For The Radio Amateur, - The Difference is Clear To See”

Sensible Solutions
Come see us at Dayton, Booth #469 European Distributor: L. E. Reimers Box 213, 5-261 23 Landskrona, Sweden Tel: 0418-13%26

P.O. Box 474, Middletown, NJ 07748, U.S.A., Tel: 1-800-538-0001
Outside of U.5. And Canada: (908) 495-5066
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ONV SAFETY BELT CO.

EVERY ISSUE
of 73
on microfiche!

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

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

We offer a battery operated hand held

viewer for §75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $285 plus $5 for shipping (USA).

P.O. Box 404 « Ramsey, NJ 07446

800-345-5634
Phone & FAX 201-327-2462

ONV Safety Belt With Seat Harness

MADISON

SHOPPER

ORDERS: 1 (800) 231-3057
$89.95 1 (713) 729-7300 or 729-8800

FAX 1(713) 729-4766
OSHA
We Ship New and Used Meters,
Worldwide Tubes, Transformers,
Order Desk Open Filter Capacitors

7 Days/Week
And More w
FREE List Call I |

ONV Tool Pouch $15.95 |
ONV Belt WIO Seat Harness Madison Electronics
12310 Zavalla Street
$74.95 Houston, TX 77085

» Autopatch = Patch Re-encode Dialing
*» Reverse Patch e User Programmable CWID
& Codes # Intelligent CWID = Remote Base
3 Auxiliary Outputs = Complete Interface

e Control Revr Input » Programmable

Tailbeeps ® DTMF Decoder w/muting ' . :
42 Page Manual w/Schematics

Also — RG-100: BASIC REPEATER CONTROL RC-1000 Wired & Tested ...... $239.95
w/Remote Base  User Programmable w/DTMF  Ontional Enclosure ............. $59.95

. [ERE NGRS
Micro Computer Concepls 544,944 065 (M
CIRCLE 160 ON READER SERVICE CARD

MAKE LEARNING FUN Bandmaster

with the CODEKEY 1000
Code Practice Oscillator

WL
(MasterCard |
! v '

i

S F;'::{h_ ol

. —Compact and Easy to carry
I —OQOperates on 9V battery
| Py included

5, —Adjustable Volume
sttt —Durable Metal Case

@2 —Variable Sidetone
50 maore for greater distance,

$1 9 .55 TO ORDER higher gain and less Interference

with AAE Bandmaster Quads, Call or
— CA LL— write today for free brochure an the

(71 B) 933_1 41 E world famous URF, VHF HF 2, 3, 4, and & element quads =All-fiberglass

f:j s canstruction=Rugoed engineering=All weather=Highly directional
MQ i f:_It_ , sExcellent F/E «Packet powerhouse Tool-free assembly =1 year replace-
PACNTLOrS P.O. Box 131646 ment warranty *VISA or Mastercard welcome *Custom orders. Alabama
1A STATEN ISLAND Amateur Electronics=3164 Cahaba Heights RoadeB'ham, AL 35243
X N.Y. 10313-0006 205 967-6122
CIRCLE 241 ON READER SERVICE CARD CIRCLE 253 ON READER SERVICE CARD
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Annual updates available for $10.

BUCKMASTER
PUBLISHING
“Whitehall"’
Route 3, Box 56
Mineral, Virginia 23117

703-894-5777
800-282-5628

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

CIRCLE 168 ON READER SERVICE CARD

CLIMBING |

YOUR TOWER
AGAIN

Are you too scared or too old to climb? Never climb
again with this tower and elevator tram system.
Voyager towers are 13 and 18 inch triangular struc-
tures stackable to any height in 7 1/2°, B 3/4' or 10
section lengths, Easy to install hinge base, walk up
erection, Next plumb tower with leveling boltsin base.
Mount rotor and large heavy beams on Hazer tram
and with one hand winch to top of tower for normal
operating position. Safety lock system operates while
raising or lowering. At last a cheap, convenient and
safe way to install and maintain your beam. This s a
deluxe tower system that you can enjoy today.

SPECIAL TOWER PACKAGE: 50 ft. high by 18" face
tower kit, concrete footing section, hinged base,
HAZER kit, Phillystran guy wires, turnbuckles, earth
screw anchors, 10° mast, thrust bearing, tool kit

round rod and clamp, rated at 15s4a. ft. antenna load
@ 100 MPH, $1974.95.

HAZER KITS
HAZER 2 for Rohn 25-hvy duty alum 12 sq ft

wind load 32495
HAZER 3 for Rohn 25-std alum 8sq ft

wind load 232.95
HAZER 4 for Rohn 25-hvy galv stl 16 sq ft

wind load 303.95
TB-25 Ball thrust bearing 22" max mast dia  74.95

Satisfaction guaranteed. Call today and order
by Visa, M/C or mall check. immediate dellvery.

Glen Martin Engineering, Inc.
Dept. A

RR 3, Box 322,
Boonvllle, MO 65233

|
| |
1
1

31 5-332‘2 73a ff‘ﬁﬂ_ﬁ'{ MARTIN ENGINEERING

e

FAX: B16-882-7200
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cloth and resin to complete this antenna, and a
few more besides! After glassing the stress
points shown in Figure 4, I used automotive
primer and white automotive enamel (ob-
tained where I bought the fiberglass kit) to
spray the entire assembly for weather protec-
tion and unobtrusive appearance.

After the boom has cured, drill holes for
the element mounting clamps, which are
common plumbing clamps. Secure the 1/2"-
diameter by 5'-long aluminum tubing to the
element holders, also shown in Figure 4,
spacing the ends of the tubing about 1" apart.
Notice that I isolated the elements further
from the boom mounts by slipping clear plas-
tic tubing over the ends (also obtained from
my local hardware store). You might wonder
why I would bother to isolate elements when
“‘plumber’s delight’" construction predomi-
nates in yagi construction, and I already had
wooden insulating supports. Take nothing for
granted, and KISS (keep it simple, stupid) are
my mottos. | had analyzed the antenna as a set
of free space conductors and that is what |
wanted to build!

Connect the inside ends of the reflector
with #12 wire and a pair of solder lugs
screwed into the 1/2" tubing, shown in Fig-
ure 6. Be sure to weatherize these connec-
tions as well.

You can strap the Radio Works 1: 1 balunto
the boom near the driven element using one
or two large stainless steel hose clamps. Con-
nect the unbalanced output of the balun to the
driven element ends, again using #12 copper
wire, solder lugs. and self-tapping screws
affixed to the 1/2" tubing. Be sure to weather-
ize these connections.

At this point, you have assembled the an-
tenna as far as it can be and still fit in a normal
garage. Subsequent assembly must be done
outdoors, presumably on the day you will
erect it,

Wind the loading coils on 1" wooden dow-
els, a total of 23 turns of #16 enameled wire
spaced over 2.5 inches, for 4.2 gH of induc-
tance, shown in Figure 5. Start by cuttinga 1"
wooden dowel into four 6.5" lengths, and
then drilling a 3/8" hole into the ends of each
dowel to a depth of two inches. Be careful 1o
center the hole and keep the drill bit straight
as it enters the dowel. A drill press and vise
make the job easy.

Afier drilling the dowels, cut eight 5"-long
pieces from a section of 3/8" solid aluminum
rod. Mix up some “‘two-hour™ epoxy, and
after roughing one end of the rods with sand-
paper, coat the rough end of each rod and
insert it into the dowel until fully seated.
Continue until all four dowels have 3/8" alu-
minum mountings at either end. This tech-
nique yields low profile, strong coil forms
that you can easily attach to 1/2" tubing with
hose clamps.

I used stainless screws and solder lugs,
shown in Figure 5. to secure an electrical
connection to the aluminum rods. I drilled
small pilot holes through the wooden dowels
at each end, continuing until the hole pro-
gressed into the rod. Wind the coils between
the solder lugs and secure by soldering each
end to its respective lug. To help in producing

COAT
ALUMINUM ROD WIT
EPOXY BEFORE

INSERTING
_\_I——.__ﬂ_l

SOLDER LUG tzl\‘?/_

S5 SELF TAPPING SCREW (2)

Ml i\f S

BE SURE PILOT
HOLE CENTERS
IN ROD FOR
GOOD ELECTRICAL
CONNECTION

3!3" DiA
- L J ALUMINUM
3 .7 e 2 T ROD

1" DIA

HARDWOOD
DOWEL

Figure 5. Loading coil assembly.

PLASTIC TUBING LOADING COIL
Y /—uz' ALUM TUBING

= . = e

HD 2" DRIVEN ELEMENT __ =
' 77" REFLECTOR

iI/72% ALUM TUBING
/ /—3;3' ALUM TUBING
o

= D

PIPE CLAMP {3)

Figure 6. Element assembly (times four).

a uniformly wound coil, 1 used
masking tape to secure the wind-

ings while I manually adjusted F.

turns spacing with a thumbnail.
This is very easy to do, and will
only take a few minutes for all
four coils. After the spacing
looked uniform, I spread four
thin beads of fast-curing epoxy
down the length of each coil. |
spaced the beads 90 degrees
apart (the coils resembled B&W
units at this point) and removed
the masking tape when the epoxy
cured.

COAX FEEDLINE

WIRE TIES
AS NEEDED

STRAP TO BOOM i
2PLACES = T

—A TN DRIVEN ELEMENT

The coil assembly must be £

weatherized, so 1 used 1-1/8"
Teflon™ heatshrink over the en-
tire length of the wooden dow-
els, and then sealed the ends with
urethane. Alternatively, you can
spray or brush the weather-resis-
tant coating of your choice over
the coil assemblies, making sure

CONNECTION %

DETAIL

PILOT HWOLE

U\L WEATHERIZE CONNECTIONS

SELF TAPPING SCREW

to seal the lugs and screws. The
result will be loading coils that
should last for a very long time.

Assemble the antenna elements by follow-
ing the diagram in Figure 6. I used stainless
steel hose clamps, but you can screw the
element segments together, being sure to
leave the four 3/8" end segments adjustable

for tuning purposes.

Tuning

With the antenna lifted to the top of an 8” to
10" ladder, and using your rig at very low
power (please don’t cause QRM), simply
tune the driven element to resonance at the
center of your primary operating frequency.
Adjust the reflector for a length that is 3.5"
greater than the driven element on each side,
or 7" longer overall. If you use the MFJ SWR

Figure 7. Final wiring.

Analyzer as | did, you can play around a but
with no fear of causing QRM. Repeat the
process one more time and then recheck after
raising the antenna to its final height. You can
see from my SWR chart that [ missed by a hint
because of impatience. The antenna is usable
over the entire band as tuned, and the high
frequency side of the SWR chart does offer
the highest forward gain. . .(excuses, excus-
es).

Antenna Mounting

To install the antenna, I used a 40’ four-
section push-up pole, a wall-mounting brack-
et, and a TV antenna rotor, all obtained from

Continued on page 46
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Number 10 on your Feedback card

The SAM]1 Transverter

For the challenge of LF/VLF.

hy would anyone ever want to work

1750 meters!? What possible excite-
ment would such frequencies, that can be
riddled with noise and strange propagational
characteristics, offer anyone?

The answer is simple, and can be found in
the calling that our radio ancestors experi-
enced when they also marveled at radio, as
most of us do now. 1750 meters is a band of
antiquity. Electrically, long wave frequen-
cies follow the same laws and principles that
other frequencies do, but how and why they
behave often seems peculiar and elusive.
Challenges exist for the skilled amateur
whose dive to the low frequency depths of
1750 meters to visit this once antiquated band
of frequencies using a state-of-the-art trans-
ceiver and proper antenna, may be surprised
by the opportunity that long wave operation
has to offer. Old tube regenerative radios of
that time stand in the shadow of today’s high-
ly sophisticated radio equipment and boast
superior features such as IF shift and noise
blanking that not only make the difference on
our ham bands, but also make effective tools
for amateurs who have ‘‘what it takes’’ for
this true amateur band. Building a transverter
such as the SAM 1 will allow you to enjoy
top-notch reception of the entire LF spectrum
from 5 to 450 kHz on your 80 meter trans-
ceiver, and transmit virtually any mode with-
in the legal limits of the license-free 1750
meter band (160-190 KHz). This transverter
design is in use by the 1750 meter Southern
California net that meets every Saturday
morning at9 a.m., LSB. Stations hundreds of
miles away are regularly monitored at my
location under good conditions, while local
stations only 30 miles distant can not be heard
under poor conditions. This gives the obvious
impression that this band can be one of ex-

tremes on many levels, and a challenge on all
levels.

Enter the SAM1

The SAM1 transverter provides a practical
way for anyone who has an 80 meter amateur
transceiver to use the 1750 meter/long wave
band in two-way communications. The third
generation of transverters optimized by
““lowfers’’ (anyone operating in the 1750 me-
ter band) in the Los Angeles area, it uses only
10 transistors, one IC, and a few other parts.
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by David Curry WD4PLI
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Photo A. The completed board.

With this transverter, you can operate all
modes on long wave. You can also, while
operating on long wave, have all the commu-
nication features, such as noise blanking, fil-
tering, and speech processing, that are avail-
able on any HF or state of the art transceiver.

The transverter connects between any res-
onate 1750 meter/long wave antenna (a good
choice is the ‘‘Dual-Band Vertical'® in the
September 1991 issue of 73) and your trans-
ceiver, and operates on any well-filtered DC
voltage supply between 12 and 24 volts (a 24
volt supply is recommended). The SAM1 has
provisions for separate receive and transmit
antennas and includes **phantom™ power for
remote active receive antennas or relays. . .
or whatever! When you shut your SAMI
transverter off, automatic through-switching
allows your transceiver to operate as normal,
eliminating the hassle of connecting and dis-
connecting it.

The 1750 meter band offers a lifetime of
interesting communications and challenge to
appliance-weary hams looking for fresh soil,
as well as to beginners and do-it-yourselfers
who appreciate the art of building. Many
have called it a ‘‘true amateur band.”” Wish-

ing you and all the Southern California
lowfers the best of luck on 1750 meters, I
dedicate the SAM1 to Charles Faulkner, the
father of the first practical transverter for
regular SSB on 1750 meters in our area, and
quite possibly in the U.S.

The SAM1 Transverter, Step by Step

See Figure 2 for parts placement, and refer
to the table for parts identification, and let’s
go. ... Be sure to use a good quality rosin
core solder and a clean soldering iron tip.

1. Locate audio transformer T1. One side
of the body is printed with the letter “‘P,”’
which should match up with the *“P’’ on the
component side of the board. Insert all 6 leads
and bend the transformer lugs for a tight fit.

2. Next, mount transistor Q7 (TIP31B).
Bend the 3 leads near the body away from the
top and insert them into the board. Line up the
hole at the top of the transistor with the hole
on the board and slip the small insulated gray
washer in between. Clamp it tightly with a
4/40 nut and bolt (but not overly tight).

3. You can mount regulator Ul
(MC7812CT) in the same way as Q7, but you
don’t need a washer.

4. Relays K1, K2, and K3 are next.

5. U2 is the doubly-balanced 8-pin mixer.
Be sure to line up pin 1 with the dot marked on
the circuit board.

6. Insert C14, the variable capacitor, so
that the capacitor plates are located away
from Y1. This gives room for inserting Y1.

7. Y1 (3.4995 MHz) can be inserted next.
Be sure it's snugly mounted against the board
while you're soldering.

8. Insert resistors R37-R40. Bend the leads
close to the body, leaving the corners slightly
rounded. Make sure that the bodies of the
resistors stay at least 8" away from the
board. They can get quite hot, and the space
will help dissipate the heat. Solder all compo-
nent ground leads on both sides of the board
marked by an “'S."

9. Insert and solder R31, R35, and R41.
Notice the **S’" marking where component
leads are soldered on the component side to
insure a good ground connection. Resistors
R1, 8,9, 14, and 21 must be checked for this.

10. Next come diodes D1, 2, and 3. Notice
the band marking on the diodes before insert-
ing, making sure to match up the band on the
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The Only Handheld With Artificial Intelligence 7 B o ) c B 0 Actual Size
[COM continues to lead the way in communications technology V/SCAN  CLOCK A/SCAN CALL/LOCHS

with the first “Smart Radio.” Inside its super compact, futuristic '

body 1s a micro brain that offers programming, customizing, fun

and games never before enjoyed in amateur radio!

he P-Series Pocket Genius actually asks you questions, deter-

mines your ahilities and provides only the features you can handle.

It is the perfect answer for making amateur radio simple and fun

for new hams — yet in the hands of an experienced user, will

prove to be the most advanced, full featured handheld in history!

The Most Full Featured Handheld Ever Built

[COM has been listening to your suggestions and has responded

with a handheld featuring everything vou've ever wanted...and more:
100 Memories - more t%mn any other handheld. 16 Autodial
Memories - one touch of a button makes your call. Illuminated
Keypad and Display allows nightime use. Lar%e Display 1s
easier to read. DC Socket for charging at home. Optional DTMF
Pager lets anyone call your handhelf::i with a 3-digit code. Memor
Skip and Mask allows you to customize memories {o be scanned.
P2AT 2 Meters, P3AT 220MHz, P4AT 440MHz. o

New Hams in the Family

will appreciate the many easy-to-use features, small size and For more information, see your ICOM dealer or call the
exciting question-and-answer games. They will have fun l:a:arnmg ICOM Brochure Hotline 1-800-999-9877
== e 1) (] a{[vancmgw]th the "“Pocket Lf::c::d Arne‘r;i;:m_, Im:H, :.:ﬁ&ﬂ-}ﬂzﬂwjﬁ r;éﬁl'b Bellevue, Washington 98004
" 18 Ty i usiomer wice Rrotine »
GEI'I]U.& Jﬂ‘nd \""']th HUtﬂdla] All stated specifications are subject ta change without notice or obligation.

All ICOM radios significantly exceed FCC regulations imiting spurious
emissions. P2AT182

memories, they can have “911"
emergency access at the touch
of one button!

Be one of the first
to experience amateur
communications of the
21st century!
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part with the parts placement diagram.
Diodes D2 and 3 should be directly against
the board, nice and snug.

11. Insert and solder all capacitors, going
right down the parts list, starting with Cl
through 3, 4, 26, and 27. Do one section or
type of part at a time, to avoid mixing them
up. Solder and clip leads when done with
each type. Notice that C5, 6, 7, 24, 25, 28,
and 29 are electrolytic, so pay careful atten-
tion to polarity when installing them!

12. Inductors L1, 2, 3, 4, and 5 are mount-
ed away from the board about 4" to avoid
any possibility of shorting one of the fine
wires. Notice the inductor part number for
correct part insertion.

13. Transformers T2 and T3 are both
toroid transformers (see the parts list for
winding details). The smaller toroid should
be nserted at the T2 location. Mount the
toroid on its side, with the secondary wires
going to the holes marked C and D, and the
primary wires going to holes A and B. With
fine sandpaper, carefully strip the enamel
insulation from all four wires next to the body
of the toroid, leaving the bare wires ready for
soldering on the foil side. Pull each wire so
that the toroid 1s snug against the board. Then
mount transformer T3, also on its side, with
the secondary wires going to holes C and D,
and the primary wires going to holes A and B.
Strip and pull the correct wires through the
marked holes, and solder all four. Clip excess
leads. Both T2 and T3 should rest snugly
against the circuit board.

14. Transistors Q1 and 4 are FET devices
and should be handled carefully. Notice the
positioning of the part with reference to the
outline on the board. The **g’’ marks the gate
of both FETs. Insert and position the body of
each FET about 4" from the circuit board.
Solder all six leads on the foil side and clip
excess. Also solder the “‘g’’ of QI to the
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Figure 1. Schematic of the SAMI Transverter.

ground plan marked by letter **S.”” DO NOT
use an excessive amount of heat.

15. Remaining transistors may be done
next, in the above manner. Notice Q6. The
base lead, or the middle lead on the part,
should be bent and inserted across the board.
Leave 4" or so from the body to the board for
the part. Check that the TABS of all transis-
tors match the TAB drawn on the board.

16. Visually inspect the bottom of the
board, looking for any possible solder
bridges or cold solder joints. Inspect the TOP
or component side of the board against the
layout diagram and parts list to ensure proper
part location. The circuit board is now
complete.

Operating the Circuit

The SAMI1 1s a basic transverter design
with a few interesting tricks that greatly im-
prove performance. On the schematic, follow
the receive path from input C1.

Cl, 2, 3, and 4, and L1 and 2 form a
5-element, low-pass network that greatly at-
tenuates all frequencies above 480 kHz. This
is desirable to prevent overload from local
AM broadcast stations and to minimize any
IMD. Below this frequency, all signals are
allowed to pass with a minimum of insertion
loss. The phase and filter curve is included in
this manual. C5 is a DC blocking capacitor,
so that operation of Q1 will be maintained.
Q1 is a low-noise, 12 dB amplifier operating
in the classic grounded-gate configuration for
best stability. In parallel with R1, it provides
a 50 ohm input at the source for the filter.

T1 transforms a load of 450 ohms for the
drain of Q1 to a nominalized value of 50
ohms. A 50-ohm ““T"" pad consisting of R2,
3, and 4, with an attenuation value of 1 dB,
provides stability and improved return loss
for mixer U2. Local oscillator Q2 is the clas-
sic Colpitts circuit, with Cl4 adjusting the

frequency of crystal Y1. Typically, the out-
put of such an oscillator is usually taken from
where L5 and the emitter of Q2 connect, and
the end of C14 would go to ground. Howev-
er, in this arrangement the end of C14 goes
instead to the very low input resistance of
common base amplifier Q3, which when in
parallel with R14 has an input resistance of
less than 10 ohms. This is important because
any significant resistance in series with crys-
tal Y1 would spoil Y1's Q.

With such high Q (over 1000), a simple
crystal filter is formed with an extremely
narrow bandwidth (less than 10 Hz). We can
attenuate local oscillator harmonics by as
much as 60 dB, and cut our noise floor down
to —110 dB! Q3 works as a stable low-noise
amplifier, taking the —2 dBm signal output of
Y1/Q2 and amplifying it to an acceptable
level of 9 dBm. Inductor L4 and capacitor
C12 form a resonant “*L’" network, matching
the collector impedance to the 50 pi attenua-
tors R5, 6, and 7, at 3.5 MHz. The attenuator
network provides optimum stability and good
return loss for mixer U2.

While the receive amplifier Q1 is only on
during receive operation, Q2 and 3 operate
during both receive and transmit. U2 acts as
both the receive and transmit mixer. Buffer
stage Q4 simply provides optimum isolation
between U2 and any other stage connected
through C8. Resistor R8 is a broadband 50-
ohm termination for U2 at all mixer frequen-
cies and harmonics.

This configuration has a small loss (ap-
proximately 2 dB); however, using a true
50-ohm termination for U2, with good insu-
lation between U2 and the next section, the
advantages outweigh the disadvantages. Q4
operates as a typical source follower with a
50-ohm output across R9. C8 1s simply a DC
blocking capacitor.

K1A and B are part of the switch-over team



EASY ORDER
1-800-582-4044

3.5/7/14/21 & 28 MHz —_—
Adjustable Radiator & Radials |
UPS Shippable L D

Ideal where space is limited. This easy to | :
assemble HF vertical antenna features S

{- B"ﬁ$.-a€“ﬁ.}a-
ok x;*'b-

stainless steel hardware and a trap design
at an attractive price. It can be assembled
with the radials to one side for mounting
close to a wall.

-Stainless steel hardware
*Ground plane design mounts at any height

g
*Max. Input: 500W SSB, 250W CW L
3.5 MHz - 200W SSB e W
*Height: 20', 5 Radials (Longest: 4' 3") it
«Connector: S0O239 Jack HEL D HE
Order # Price Description Weight
HSVK5JR 287.00 5 Band HF Vertical Antenna........................17 |bs,, 8 oz.

Compact helical formed antennas | HGE00B &

FeatureiHmE are flexible and forgiving. Two o
Freq.: 144/440/1200MHz short single band models and two o
Gainr -1 144MHz multi-band designs with coverage| : g :
3.0d8 440MHz 10 900 or 1200MHz with gainon| & &=
5.5d8 1200MHz the UHF bands. The HG and AH| i 5 a
Max. Input: 20W (FM)  models feature a black low gloss i Ey g
Length: 350mm/14 " finish, and the HS models are E g.
“Connector: BNC Male  grey silicone rubber. i : §
HGE008 Hs7ore | = =
Features & AT
£ enomo HS2RB, HS7ORB 5
1.0dB 440MHz FEE“-!TEE £ i -
7.6dB 900MHz *Material: Silicone Rubber
-Max. Input: 10W (FM) *Max. Input: SW (FM)
Length: 320mm/12.5 " *Length: 110mm/4.33 3
«Connector: BNC Male *Connector: BNC Male AR
Order # Price Description Weight
AH212 44.80 144/440/1200MHz Whip Antenna ..........cccccvvveinnnnenn 4 OZ,
HGE600B 37.80 144/440/900MHz Whip Antenna........ccceeevvvvneennnnnnd 0Z.
HS2RB 12.80 144MHz Whip Antenna.........cccccccimeniminiinnaniniennnn 8 02,
HS70RB 12.80 440MHz Whip Antenna ...........ccccoceeiiinnnicinicnienenen 8 OZ.

Matte Black Finish

Features inserts for the protection
of your vehicle while mounted!

'H e aw Dut'_']’ | e G,
*Universal ' T
«Zinc Die-Cast

-Adjustable Mounting Angle

Order # Price Description
BM1 28.00 Trunk/Hatch Mount. ..o iinnissitininiss sasane

Commercial
Grade External |
Communications |

Speakers

*Impedance: 8L
«Connector: 3.5mm plug

Shian i =' ':--:
HSP7000

T

4" speaker with switchable noise 2.75" fixed cone speaker with high
fiiter quality, deluxe magnet mount
Size: 4.33" x 5.32" x 2.13" (HxWxD) Size: 3.51" x 4.06" x 1.42" (HxWxD)
Order # Price Description Max. Input Weight
HSP6000 29.00 4" Fixed Cone Speaker........ O o Rt £
HSP7000 37.00 2.75" Fixed Cone Speaker.............BW ............13 oz.

Maldaol

BY EASYTECH

EASY FAX
1-800-582-1255

HBICV Type
UPS Shippable

Dual driven elementsatan | = @ | ==
affordable price. These high|
quality 6 and 10 meter antennas
have an outstanding design that
has gained wide acceptance for |
being dependable as well as | gl e S |
compact.

50HS2HB — 6 Meter
*Max. Input: 500W (SSB), 250W (FM)
*(Gain: Better than 6.0 dB
*FBR: Better than 16 dB
Element Length: 2,970mm/9" 8"
*Boom Length: 780mmy/2' 7"
*Connector: S0O239 Jack

2BHS2HB - 10 Meter
*Max. Input: 500W (SSB), 250W (FM)
«Gain: Better than 6.0 dB
FBR: Better than 16 dB
«Element Length: 5,400mm/A17' 8"
*Boom Length: 1,340mm/4’' 5"
«Connector: S0239 Jack

Order # Price Description Ly Weight
28HS2HB 99.50 28MHz, 10 Meter Horizontal Beam .............7 |bs., 13 o0z.
S50HS2HB 69.50 SO0MHz, 6 Meter Horizontal Beam ...............5Ibs., 10 oz.

IS T ﬂl
VHF LIHF &
5
A B
rﬂl 12,
| C LIHF VHF
’ XCVR XCVH XCVR
. sPower: 1.6 to 30MHz Max. 500W (FM)
50 to 150MHz Max. 300W (FM)
Frequency: Fort A - 1.6 to 150MHz 410 to 461MHz Max. 300W (FM)
Port B — 410 to 460MHz Connectors: A B C
Port C — Common HS730D LUHFm LIHFm LIHFf
:Insertion Loss: Port A-C = 0.154B HS730DN UHFm Nm UHFf
Port B-C — 0.25dB HSTS0WP UHFf UHFf UHFT

slsolation: Port A-B>60dB

VYSWR: <1.2

-Size (HxWxD): 1.2"x 25" x 1.9°
(Excluding Connectors)

m=male, f= female
‘Weather Proof Model: HS790WP comes with
maounting bracket and stainless steel clamp

Order # Price Description Weight
HS730D 47.50 Direct Link Duplexer... ... 0z,
HS790DN 47.50 Direct Link Duplexer... 5 SO ” i
HS790WP 58.00 Direct Link Duplexer, Weather Prunf L1402,

Ll el s
2917 Bayview Drive '
Fremont, CA 94538

Easy Order:  1-800-582- 4044
Easy Fax:  1-800-582-1255

International Fax:  1-510-770-2346
Customer Service: 1-510-770-2345

T Monday-Friday, 7am - 5pm (P5T) /10am-8pm (EST)
COD-No personal checks, US funds ($5.00 Surcharge)

N USPS N] UPS ﬂ Federal Express Bj Airborne

Add approx. 5% of total for shipping UPS Ground ($3.00 min.).
Actual shipping charges based on weight.

Call or write today for your free copy of our 32 page catalog.

Colifornia residents, add oppropriate sales tax.
12 month warranty on ofl EnsyTech products.
30 doy money back guorantee.

We reserve the right lu nﬁil'rlﬂi manufacturers.
Prices subject to chonge withou! notice.
CIRCLE 9 ON READER SERVICE CARD




The Transmitting System

The SAMI1’s transmitting
system is a simple broadband
design that uses many of the
same stages of the receive cir-
cuitry to save space and, of

course, money. Point TR 1is
used to activate relays K1 and

K2 that switch over the input

and output ports of mixer U2.

Figure 2. Parts layout and foil diagram, from the component side of the circuit board. Be sure to use a good
guality rosin core solder and a clean soldering iron tip, with a wattage of 25 to 60 watts.

that transfers the output from C8 to either
your receiver input through point E or to the
1740 meter amplifier and low-pass matching
filter, starting with C9. The received signal is
simply the sum of the local oscillator frequen-
cy (3.5 MHz) and the low frequency input at
point B (5-450 kHz). All signals within the
low frequency spectrum are mixed together
with the local oscillator, providing sum (3.5
MHz + LF) and difference (3.5 MHz - LF)
frequencies and their harmonics.
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The sum frequencies are those being re-
ceived on the 80 meter transceiver, while all
difference frequencies are simply ignored.
You might say that half the signal power (—3
dB) is lost because, as the signal 1s converted,
it is split in two, one half being the difference
and the other half being the sum . This is one
reason that the doubly-balanced mixer, U2,
has an approximate loss of 5 dB and extra
amplification (Q1 and 3) 1s needed to over-
come the loss.

When TR is grounded, the re-
lays close, switching the input
of mixer U2 to the 40 dB at-
tenuator transmitting pad,
consisting of resistors R34,
35, and 37-40. The pad will
dissipate virtually all the pow-

er from your transceiver, al-
lowing only a very small sig-
nal of 0 dBm to reach the
mixer.

The 50-ohm pad also helps
minimize IMD and the return

loss characteristics of U2.
The low-level RF signal from
your 80 meter rig (between
3.66 to 3.69 MHz) 1s mixed
with the local oscillator output
from Q3, leaving the sum
and difference frequencies
across R8 and the input-to-
source follower circuitry pro-
vided by Q4.

Again, R8 is the optimum
match for U2, with a pure 50-
ohm nonreactive load for
these relatively low frequen-
cies. With relay K1 closed,
the output at the source of Q4
is connected to the pi match-
ing circuitry of inductor L3
and capacitors C9and 11. The
pt match gives good attenua-
tion of all harmonics of the
difference signal from the
mixer and eliminates all sum
frequencies and their harmon-
ics. It also provides a good
match from the 50-ohm
source of Q4 and R9 in paral-
lel to the 600-ohm input
impedance at the base of QS5.
Both Q5 and 6 operate in a
broadband class A mode, sim-
plifying system design. With
the elimination of frequencies
above and beyond 240 kHz by
the pi match, the two-stage
broadband amplifier of Q5
and 6 gives about 20 dB of
gain of the difference frequencies that fall
within the 1750 meter spectrum.

As an example, an HF transceiver that
transmits a signal at 3.6 MHz mixes with LO
in U2 (3.675E6/3.5E6 = 175 kHz), and
presto, you have your signal right in the mid-
dle of the 1750 meter band at 175 kHz!

Q6 will run very warm because it 1s biased
to allow good linearity of voice peaks. The
output of Q6 is transformed to an impedance
level of 40 ohms through the action of trans-
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Figure 3. Noise-eliminating circuits: a) using the transmitting antenna, b) using ‘‘phantom
power'"; c) same as ‘b’ but the DC supply and ground remain independent of the transverter
and house ground; d) phase-canceling device; e) the SNB1288 snychronous noise blanker; and

f) a switching arrangement for three antennas.

former T2, which is also operated in a broad-
band manner.

Transistor Q7 1s a hefty 30-watt device,
deliberately used here to overcompensate
for mismatch conditions. Q7 is normally
operating the class AB or class B mode
with good gain and acceptable linearity for
voice communications. Under ideal circum-
stances, efficiency has reached as high as
70% . Output power in the neighborhood of
10 watts is also possible, but discouraged.
The heat sink for Q7 will not accomodate
this; if you use the device incorrectly, you
may destroy it.

You can adjust the bias potentiometer R31
for zero volts of bias to Q7 for class C opera-
tion, if you wish. The bias transistor Q8 is a
simple current amplifier/voltage regulator,
providing a bias potential from the emitter
through the secondary of T2, where the RF
signal is added to the bias voltage and over to
the base of Q7.

Diodes D2 and 3 provide a steady 1.2
voltage reference for R31, which you adjust
to set the idle current through Q7 to approxi-
mately 10 to 15 mA. The amplified output
from the collector of Q7 is applied to tank
circuitry of transformer T3 and capacitors
C26 and 27. C25, 28, and 29 create a virtual
short for all RF in the PA section. The output
impedance of transistor Q7 and the 50-ohm
load connected to the secondary (your anten-
na) via point C, dampen the () of T3 so that
full coverage and more across the 1750 meter
band is possible. Excellent linearity and har-
monic attenuation are found using the car-
bonyl HP material in this toroid.

Resistor R36 i1s not normally used, but if
you experience any problems with oscilla-
tion of Q7 during transmission, a resistor
with an approximate value of 47 ohms, or
even lower, may be placed in this spot. Be
careful not to use too low a value, though,
since this will load down transistor Q8, which
may burn out.

System Operation

All interconnections to the SAMI are done
through points on the circuit board (see the
schematic). Let’s look at each point and ex-
amine what each one is used for.

A: 1750/LF **thru’’ port. In receive mode,
the transmitting antenna connected to port C
42 73 Amateur Radio Today = April, 1992

input current to the PA. Positive connection
should go to point H. You can use almost any
type of milliamp meter, but I reccommend one
with a range of 1 mA. Calibrate the meter
with R41. You can make PA current mea-
surements with any VOM, VTVM, or digital
meter, measuring the voltage across points H
and I after adjusting R41 for minimum resis-
tance.

TR: Transmit/Receive switch. Turns
transverter from receive to transmit. By
grounding this point, the transverter system
will go into transmit mode. This point should
go to your transceiver’s auxilary relay for
automatic switch over. Consult your trans-
ceiver's manual for correct connection. Con-
nect the normally open relay terminal on your
transceiver to point TR and the common relay

The Longwave Club of America
45 Wildflower Rd.
Levittown PA 18057

The Northern Observer

cfo Herb D. Balfour

91 Elgin Mills Rd. West

Richmond Hill, Ontario L4C 4M1 Canada

Western Update

c/o Jim Ericson

226 Charles St.

Sunnyvale CA 94086-6063

VLF Information Sources

Membership is $12/yr ($20 foreign) which in-
cludes a subscription to the Lowdown which pro-
motes DXing and experimentation on frequen-
cies below 550 kHz and the 1750m band.

$15 donation (U.S.) for this newsletter with
information about LF, VLF, ULF, MF and some
HF operations in the east coast, mid-west, cen-
tral states and Canada.

Western newsletter for MF, LF and VLF exper-

imenters. $10/yr or $1 per issue (with 25 cent
stamped envelope).

will go to point A. This point can be connect-
ed to point B for using the transmitting anten-
na for receiving, or left unused if a separate
antenna for receiving is desired.

B: 1750 meter receive input port. 50-ohm
input for long wave and 1750 meters.

C: 1750 meter transmit port. Used for con-
nection with 1750 meter transmitting anten-
na. You can also use it for 1750 meter receiv-
ing if you wish to use the same antenna for
both.

D: “*Phantom’” power during receive oper-
ation. Provides 12 volts DC for accessory
connections. Voltage goes off during trans-
mit. 200 mA maximum recommended cur-
rent.

E: 80 meter transceiver port. Using coax
cable, connect this port to your 80 meter
transceiver. Miniature coax is acceptable.
Ground the braid of the coax to the ground
plane on the component side of the circuit
board, next to the hole where the center con-
ductor of the coax is connected.

F: Transceiver ‘‘through’’ port. When the
transverter is off, relay K3 will also turn off,
allowing regular use of your transceiver at
port F. Regular antenna connections that
would normally go to your transceiver SO-
239 jack should go to port F instead.

G: Ground. Use this point for a good
ground connection.

H: VCC. 12-24 volts DC. Well-filtered,
24 volt supply recommended.

I: PA meter terminal. Negative connection
for using a milliamp meter for monitoring

point going to ground. This will automatical-
ly switch both systems over at the same time.
For manual operation, you can switch be-
tween point TR and ground.

Optional Circuits

Once you have built your transverter,
mount the board inside a suitable housing
with appropriate connectors and switches.
Use quality RF connectors, such as SO-239s
or BNCs to simplify interconnections to other
pieces of equipment. You have to decide
whether you want one antenna or more than
one, and whether you want to add noise-elim-
inating circuitry, such as the options shown in
Figure 3.

Figure 3a shows a simple connection to
turn the 1750 meter transmitting antenna into
a receiving antenna. Just solder a wire jumper
from points A and B. Figure 3b is a basic
circuit for using *‘phantom power’’ to supply
an active whip or other remote device, and to
separate the signal to point B, the LF receive
port. The unmarked port in Figure 3b should
connect to RG-58AU coax or similar shielded
cable, to carry both the RF and DC power to
the remote device.

Another possibility is shown in Figure 3c,
which is the same as circuit 3b except that
the DC supply and the ground remain inde-
pendent of the transverter and the house
ground. This is important because a lot of
the noise that plagues reception can be traced
to the ground system. Frequently, many
ground systems are “‘dirty’’; they carry pow-




HF Equipment
IC-781 Xevr/ps/tuner/scope..

IC-751A 9-band xcvr/GC m......... # $1440.00%1179
PS-35 Internal power supply............. 228.00 209%
FL-63A 250 Hz CW filter (Ist IF) .......... 59.00
FL-52A 500 Hz CW filter (2nd IF) ....... 115.00
FL-53A 250 Hz CW filter (Znd IF) ...... 115.00

FL-70 2.8 kHz wide SSB filter ............. 59.00
IC-735 HF xcvr/SW revi/mic........... % 1064.00 879%
PS-55 External power supply............ 228.00 209%
AT-150 Automatic antenna tuner....... 446.67 399%
FL-328 500 Hz CW filter......ocoovevvenn... 69.00
EX-243 Electronic keyer unit.............. 64.67

UT-30 Toneencoder.........cccvvvvvvevvnnnn 18.67

A e A e T i i v

16-725 HF xcvr/SW revi/mic......... % $893.00$734%
AH-3 Automatic antenna tuner......... 488.33 449%
IC-726 10-band xcvr w/6m. .......... % 1283.00 1074

HF Accessories: Regular SALE
IC-2KL HF solid state amp w/ps . # $2079.00$1699
IC-4KL HF 1 kw amp w/ps ............. # 7275.00 5699

EX-627 Automatic antenna selector ..... 314.67 279%
PS-15 20A external power supply ........ 183.00 169%
PS-30 Systems p/s w/cord, 6 pin plug 363.00 329%

SP-3 External speaker.............ccccvuivunnnn. 65.00
SP-7 Small external speaker................... 52.00
CR-64 High stab. ref. xtal; 751A, etc ..... 79.00
SM-6 Desk microphone ..........coevvrvvenn, 47.93

SM-8 Desk mic; two cables, scan .......... 89.00
AT-300 500w 9 band auto ant tuner..... 589.00 539¢%
AH-2 8-band tuner w/mount & whip..... 780.00 689%

HOURS e Mon-Fri 9-5:30: Sat 9-3

0 = S

Special Prices

©* “ ] onSelected
| ltems () 'till the
w4 end of April '92

VHF/UHF Base Transceivers  Regular SALE
IC-275H 100w 2m FM/SSB/CW...... 4 $1455.00$1199

IC-475H 100w 440 FM/SSB/CW....... * 1665.00 1379

IC-575A 25w 6/10m xcvr/ps ............ % 1455.00 1179
IC-575H 25w 100w 6/10m xcvr ....... “ 1564.00 1309

IC-1275A 10w 1.2GHz FM/SSB/CW .. + 1923.00 1579

i

VH FfLJF F TansrseiuerS Regular SALE
IC-229A 25w 2m FM/TTP mic........... + $392.00$324%

IC-229H 50w 2m FM/TTP mic ............ # 425.00 354%
IC-38A 25w 220 MHz FMxcvr ............ # 409.00 344%
IC-449A 35w 440FM xcvi/TIP ............ % 473.00 394%
IC-1201 10w 1.2GHz FM/SSB/CW ...... # 831.00 714%

Dual band FM Transceivers  Regular SALE
IC-2410A 25w 2Zm/440 FM/TTP mic + $889.00 739%
IC-2410H 45w 2m/35w 440/TTP mic. # 932.00 779%
1C-3220A 25w 2m/440 FM/TTP mic ... # 685.00 574%

IC-3220H 45w 2m/ 35w 440/TTP mic 4 727.00 594%
IC-2500A 35w 440/10w 1.2GHz FM .. 1039.00 849%

Multi-band FM Transceiver Regular SALE
IC-901 50w 2m/35w 440 FM xcvr .. + $1039.00$849%
UX-R91A Broad band receiver unit ..... 405.00 359%

UX-T9A 10w 10m unit...covrvviiseininen, 311.00 279%
UX-598 10w Bmunit...o.oooooveveenn, 363.00 329%
UX-S92A 2m SSB/CW module. ........... 623.00 549%
UX-39A 25w 220MHz unit ................... 363.00 329%
UX-129A 10w 1.2GHz unit.......coune..... 971.00 509%%

UX-43A 440MHz module for 1C-900 ......... 363.00 319%

IC-970A 25w 2m/430MHz xcvr/ps ... # 2409.00 1969
IC-970H 45w 2m/430 transceiver.... % 2567.00 2129
UX-R96 50-905 MHz receive unit........ 405.00 349%
UX-97 1.2GHz band unit ................. 1039.00 869%

VHF/UHF Mobile Antenna Regular SALE

AH-32 2m/440 Dual Band mobhile ant...... $39.33
Larsen PO-K Roof mount ..................... 23.00
Larsen PO-MM Magnetic mount........... 28.75

VHF/UHF Repeaters Regular SALE
RP-1520 2m 25w repeater............. * $2319.00 1929
RP-2210 220MHz 25w repeater....... % 1715.00 1429
RP-4020 440MHz 25w repeater. ...... % 2392.00 1979
RP-4020/50W 440MHz 50w repeater. 4 2599.00 2169
RP-1220 1.2GHz 10w repeater ........ # 2703.00 2249

We stock the entire ICOM line, but due to space limitations some items
are not listed in this ad. Prices subject to change without notice.

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY -

9710 W. Good Hope Road; Milwaukee, Wl 53223 e Phone (414) 358-0333
AES° BRANCH STORES

28940 Euclid Avenue
Phone (216) 585-7388

1-800-321-359%4

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1911

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

1072 N. Rancho Drive
Phone (702) 647-3114

1-800-634-6227

Handhelds (¥%) Regular SALE
IC-2AT 1.5w 2m HT/TTP.....$247.00 209%
¢, IC-D2AT/High Power 2m .... 333.00 284%
IC-03AT 2.5w 220 HT/TTP....319.00 264%
1C-2SA 2m HT .. 345,00 284%
IC-2SAT Zm/TTP......cocvvnnn 372.00 314%
= |IC-2SRA 2m/25-905MHz rx 600,00 504%
e |C-24AT 2m/440MH2/TTP.... 492.00 414%
= |C-3SAT 220MHz HT/TTP..... 351.00 294%
& IC-4SAT 440MHz HT/TTP..... 351.00 294%

o [IC-4SRA 440MHz/25-905 m 600.00 504%
= |C-2GAT 2m HT/TTP............ 372.00 314%
_  IC-4GAT 440MHz/TTP.......... 372.00 314%
IC-12GAT 1.2GHz/TTP......... 381.00 324%

; IC-W2A 2m/440 HT............. 627.00 524%
Aircraft band handhelds Regular SALE
A-2 5W PEP synth aircraft HT ............. 52500 479%
A-20 aircraft HT w/VOR = Closeout ... 625.00 499%
A-21 Navicom Plus Aircraft HT ........... 660.00 549%

. For info/prices on HT accessories » CALL |

e e T

Shortwave Receivers Regular SALE
R-1 100kHz-1.3GHz AWFM........... 4 $624.00$529%

R-71A 100kHz-30MHz rcvr............ # 1019.00 849%
RC-11 Infrared remote controller....... 71.00
FL-32A 500 Hz CW filter.........covvonv... 69.00
FL-63A 250 Hz CW filter (Ist IF) ......... 59.00
FL-44A S3B filter (Znd IF)................ 178.00 169%
EX-20F M Uit s 49.00
EX-310 Voice synthesizer................... 59.00

CR-64 High stablity oscillator xtal..... 79.00
R-72 30kHz-30MHz SW receiver......  972.00 808%

B Accessories for
S RURTR-100R-9000

R-100 100kHz-1.856GHz AM/FM... % $707.00 589
R-7000 25MHz-2GHz receiver....... % 1221.00 999¢

RC-12 Infrared remote controller....... 71.00
TV-R7000 ATV Unit..ooeeeoee, 139.00 134%

R-9000 100kHz-2GHz all mode ... # $5677.00 4649

ICOM OPEN HOUSES
Saturday, April 4th — Milwaukee store
Saturday, April 11th — Wickliffe store
Saturday, April 18th — Orlando store

» Special Prices on Selected Items « Demas by
ICOM Representatives = FREE Hourly Prize
Drawings = Grand Prize Drawing » Refreshments

Open House Store Hours — 9:00 AM te 5:00 PM

FAX: (414) 358-3337

Associate Store
CHICAGO, Wllinois 60630

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 83106 ERICKSON COMMUNICATIONS

9436 N. Milwaukee Avenue
Phone (312) 631-5181

1-800-621-5802



SAM1 Transverter Parts List
Resistors
R1,14.21 27002 R10,17,20 33Q R22 1800
R2.4 30 R11 82k( R24,.30 470Q
R3 43002 R12, 33 1kQ2 R25,26 12Q
RS5,7 810Q R13 22k() R28 1Q1W
R6 6.2Q R15,19.23 2.7kQ R31 2k pot
R8,27,34 510 R16 6.8kQ2 R32 2kQ)
R9,29 56002 R18 1.5kQ R35 4.3k0)
R36 NOT USED R37-40 20002 6W R41 1k pot
All resistors are ¥aW unless noted.
Capacitors
C1,3,4,26,27 0.01 uF, 50 VDC poly
c2 0.0047 uF, 50 VDC poly
C5,6,7,21,23,24,25,28,29 4.7 uF, 35 VDC, electrolytic
C8,10,16,18,19,20,31,32 0.1 uF/50 VDC monolythic chip
C9 0.022 uF/50 VDC monolythic chip
C11 0.0082 uF/50 VDC monolythic chip
c22 1 uF/50 VDC monolythic chip
C15 68 pF NPO
C17 270 pF NPO
Cc12 390 pF S.M.
Inductors, Transformers
L1,2 27 UH Inductor J.W. Miller #70F275Al
L3,5 120 pH Inductor J.W. Miller #70F124Al
L4 5.6 yH Inductor J.W. Miller #70F566AI
T1 200:8Q) audio transformer Mouser #42TL004
T2 FT-50-77 toroid. Primary: 45 turns #28 wire.
Secondary: 6 turns #22 wound over primary.
T3 T68-3 toroid. Secondary: 61 turns #28 wire.
Primary: 46 turns #28 wound on top of secondary.
Transistors and Other
Q1.4 J310 U1 MC7812CT
Q2,3 2N2857 U2 SBL-3
Q5,89 2N2222A 1 Q7 mica insulator
Q6 2N2102 1 4/40 nut and bolt for Q7
Q7 TIP31B K1,2 DPDT 12 VDC relays, 8-pin
Digi-Key #2440-ND
Q10 2N2307A K3 SPDT 12 VDC relay, 5-pin
Mouser #ME431-1212
D1 1N4001 D23 1NS14A
A kit is available from Curry Communications, 737 N. Fairview St., Burbank, CA 91505. Tel:
(818) 846-0617. It includes JFETs, so be sure that your soldering iron is grounded—and
your body, too! No milliamp meter is included. Options for using the SAM1 with other
equipment, and articles on recommended antenna designs, come with the kit. The silk-
screened component side of the circuit board is marked for parts placement. The complete
kit costs $89.95. The silk-screened, double-sided, predrilled board alone is available for
$19.95 postpaid.

er line hash and the remains from light dim-
mers (Gl).

Active whip antennas, for example, have
an extremely high impedance and couple eas-
ily to local structures, wires, and of course, to
the braided shield of the coax delivering pow-
er to the active whip. Noise along the ground-
ed braid is capacitively coupled to the anten-
na, wrecking the signal-to-noise ratio in an
otherwise quiet area. For a separate (G2),
*‘clean’” ground independent of the house or
system ground, put a rod or similar item
directly under or near the active whip and
connect it to the active whip circuitry as
shown in Figure 3c.

Transformer **T"" is made by winding 50
turns for both primary and secondary on an
Amidon FT-82-77 coil form with #32 gauge
wire. The polarized capacitors can be any
value from 1 PUF to 10 WF electrolytic. A
battery supply is highly recommended. If you
decide to use an active whip, which is quite
effective as a receiving antenna, be sure to
place it away from power lines and buildings.
Often the best places for this type of antenna
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are in the front yard, on a wooden pole on the
roof, or at the top of a tree.

Figures 3d and 3e are both noise-canceling
devices. Figure 3d uses phase canceling,
which can be highly successful for power line
hash or complex noise. The noise antenna can
be any length of wire from 40 to 60 feet, laid
horizontally on the floor or outside on the
ground. The goal, of course, is to maximize
noise on the noise anlenna by placing it near
house wiring where it will couple to the wir-
ing and radiate noise. You'll need to experi-
ment with this circuit to get the best results,
since noise at each location is different.

J.W. Miller coil #9004 is used to resonate
the noise antenna at the frequency of interest
(in this case, in the 1750 meter band). The
secondary of the transformer uses a low
impedance of only 10 turns; that is, 180 de-
grees out of phase. Antenna input at ““A"’
contains both signal and noise, and the noise
is canceled by rotating the 100-ohm poten-
tiometer to a point where the noise is of equal
and opposite current, and adjusting the reso-
nance and phase with the Miller inductor.

Vertical resonant antennas work well at
port **A"". Figure 3e is the Curry Communi-
cations SNB 1288 synchronous noise blanker,
which can be inserted between points “*A™
and “‘B"" of the SAM1 transverter as shown.
This will eliminate all types of synchronous
noise, such as light dimmers, and could even
be added in series with the phase-canceling
circuitry in Figure 3d (point **B"’" in 3d going
to point “‘B™" in 3e. and point “*A’" in 3e
going to point “‘B™" on the SAMI). Don't
forget that “*A™" in Figure 3d goes to point
““A"" on the SAM1. So you can see that there
really are many ways to do it.

This leads us to Figure 3f, which shows
a switching arrangement capable of let-
ting you use three different antennas, which
could be quite convenient. This switch is
recommended with one or both of the noise-
canceling devices in Figures 3d and 3e. If
you live in a suburban area, you can almost
bet that light dimmers and similar devices
will plague reception, and the noise blanker
on your HF transceiver may not have a
long enough time constant to eliminate these
pulses. First check your reception to decide
how elaborate you want to get with these
receiving aids.

Once you have decided on the system, if
any, you wish to use with the SAMI, and
you've decided on how you want to mount the
circuit board, remember to use %" spacers
when you position the board inside the hous-
ing. Anything under '4 " may short the screw
or bolt on Q7. which has full potential.

Connect the power supply to points G
(ground) and H (positive). A 24-volt DC sup-
ply is recommended, but a 12-volt supply is
adequate. When the SAMI is properly con-
nected, relay K3 will close.

Bias and Oscillator Adjustments

At this point, align the bias and PA meter.
Rotate R31 fully counterclockwise (bias con-
trol) for minimum bias voltage on Q7. R28 is
used as a current reference so you can accu-
rately measure and monitor the PA current of
Q7. A meter would be the easiest way to do
this, using 1 mA across points [ and H. Adjust
resistor R41 to align the meter for a calibrated
indication. Use a VOM or digital meter and
connect leads across R28. Apply power to the
SAMI. You should hear relay K3 close when
you turn the power on. If you don’t, your
power supply potential is too low and you
have to increase it.

Place the SAMI in the transmit mode by
grounding the TR point. Relays K1 and 2
should change over, and you may get a read-
ing of 1 mA or so across R28. Remember that
the VOM or digital multimeter is actually
measuring the voltage across R28, but be-
cause of the resistance of R28 (1 ohm), you
gan interpret the reading as the actual current
flowing through R28 to Q7. R31 is rotated
slowly clockwise for an indication of 10 mA
(or 0.01 volts measured across R28). If de-
sired, you can use a jack or plug and simply
monitor the current externally witha VOM or
multimeter. Use points I and H, adjusting
R41 for minimum resistance. Any meter oth-
er than a multimeter or VOM will have a



Alinco Affordable :
Technology ’

AVAILABLE NOW!
FANTASTIC 2-METER H.T.'s
HIGH PERFORMANCE AT A GREAT PRICE

® [D.J-FITH World's smallest 5 watt H.T.
® DJ-162TR Full featured 2-meter comes
standard with EDC-34 rapid charger

New Model DJ-162TD

FULL FEATURES AND HIGH PERFORMANCE programming, and has excellent sensitivity. Airband
AT A PRICE YOU WON'T BELIEVE. receive down to 118 MHz is possible with a simple
modification. Other standard features include DSQ for
Here is a 2-Meter radio worth looking at. Without a private paging, 5 scan modes, DTMF encode and
doubt, the ALINCO DJ-162TD offers the most bang for  decode, dual watch functions, 2 Autodialer channels,
the buck of any 2-Meter HT available today. and more.
The unit comes standard with the EDH-1 Dry-Cell
Pack, giving you the option to use your own batteries, Check out the affordable technology of the 90’s.
either Ni-Cd or Alkaline, for extended operating life Check out ALINCO.

and High-Power output. In addition, you have the
option to buy either the 5 watt or 2.5 watt Quick- E A L ’ N c o
Charge Batteries for fast reliable power any time.

This unit has a full size keypad for easy operation and ALINCO| ELECTRONICSINC.

ALINCO ELECTRONICS INC. Two Year Limited Warranty. ‘ ¥
438 Amapola Avenue, Unit 130, Torrance, CA 90501 Specifications and features are subject to change without notice or obligation.

Tel. (310) 618-8616 Fax. (310) 618-8758

CIRCLE &7 ON READER SERVICE CARD



significant amount of resistance, and R4l
compensates for this.

Some meters can measure up to 300 ohms
of internal resistance, and you can calibrate a
meter of this type simply by monitoring the
current across R28 with a VOM or digital
multimeter and turning R4 1 so the current on
the meter will be the same as the current
across R28. This concludes the bias adjust-
ment of the SAMI1.

Unground point TR and connect point “‘E"™’
to the RF terminal on your HF transceiver.
Zero beat the local oscillator on the SAM1 by
tuning your HF transceiver to 3.5 MHz and
rotating C14. If you own a calibrated fre-
quency counter, you can check the frequency
of the local oscillator at the output of Q3, or
across C12 or L4. Make sure your trans-
ceiver 1s calibrated to the internal oscillator
most modern HF transceivers are equipped
with. If your transceiver has one, turn the
oscillator on and zero beat the two signals,
listening in the AM mode.

Checking Connections

With all connections to the SAMI1 com-
pleted, check to make sure the points on the
SAMI are going to their correct places on
the transceiver and antenna. Apply power
and again listen to make sure you heard relay
K3 kick over. Your HF transceiver will oper-
ate just as it would on any amateur band,
along with any controls you wish to use to
improve the reception or transmission within
the 1750 meter band. The readout on the

analog dial or digital display 1s simple to
read: Ignore the 3.5 MHz; read only the kHz
readout.

For example, let’s say you're working an
SSB station on 183 kHz. What would the
readout be on your transceiver? Simple:
3.683 MHz; 3.683 - 3.5 = 183 kHz! Shortly
you will become accustomed to ignoring the
3.5 MHz and the fact that your HF trans-
ceiver has been transformed into a complete
LF/VLF station,

Make extra sure that the TR point on the
SAM1 board is connected to the external re-
lay port on your HF transceiver so the SAM1
will automatically follow the transceiver go-
ing from receive to transmit. Check this by
placing the transceiver in the send or key-
down (transmit) mode, but don’t let any RF
leave the transceiver,

Keep all carrier and mike controls on the
transceiver to a mimmmum! Both relays (K1
and 2) on the SAM1 should key over. If you
do not hear this, your wiring on the TR line is
incorrect. Point TR must be grounded during
transmit mode. If all is well and the relays key
over, you're ready to check the transmitter
half of the SAM 1. Be sure to connect a reso-
nant 1750 meter antenna to point **C"’on the
SAMI, or a 50 ohm, 2 watt load resistor as a
termination. With both the transceiver and
transverter in the transmit mode, send a low-
level carrier of approximately 10 watts on the
transceiver anywhere between 3.66 to 3.69
MHz (160 to 190 kHz), the legal band limits
of the 1750 meter band.

Check the PA current of the SAMI1 as dis-
cussed previously. The legal input power for
continuous duty or CW to the PA is 1 watt.
Not much, but surprisingly effective! Hun-
dreds of miles have been successfully and
regularly worked on such low power, which
adds to the challenge of the 1750 meter band.
When operating SSB, however, 2.8 watts
peak-to-peak is allowable, and the transverter
can handle this easily.

The bias current to Q7 is adjusted to a class
AB condition (15 mA) to accomodate SSB
operation. The drive level from the HF trans-
ceiver controls the RF output of the SAM1,
with only a small amount (10 watts) required
for legal output on 1750 meters. With too
much power or a too-high bias, transistor Q7
can go into thermal runaway. The bias will
naturally increase as the temperature of Q7
increases, so don’t be concerned about this.
Temperature-tracking diodes D2 and 3 are
help minimize this condition.

Because of their continuous duty opera-
tion, digital modes such as RTTY and
AMTOR require that you keep the drive to
the SAMI1 low. Check the PA current to Q7
often. If desired, you may lift Q7 from the
circuit board and set it down vertically, with a
heat sink attached to the metal body for im-
proved heat dissipation. The TIP31 transistor
Q7 is quite rugged; because of this virtue, |
chose 1t as the PA amplifier. |E&

David Curry WD4PLI, 737 N. Fair-view St.
Burbank CA 91505. (818) 846-0617.

Monoband Yagi

Continued from page 35

Radio Shack. I mounted the antenna at the top
of the pole, with the sections uniformly tele-
scoped to yield a total height of 30 feet. I
obtained additional strength by telescoping
the sections to this shorter length. A short
mast cut from 1-1/4" aluminum tubing and
mounted above the rotor brought the total
antenna height to 33 feet. If you use a pole, as
I did, don’t attempt to extend the pole to its
maximum height. Very little will be gained in
radiation angle, but the structure will be
weakened considerably.

I attached the pole to my eaves at a height of
10 feet using the mounting bracket. I then
guyed the pole near the top using Kevlar™ line
sheathed in Dacron™ (available from Radio
Works). This produces a strong, inconspicu-
ous guying system.

Performance Tests

In three months I have logged 107 coun-
tries with the new antenna, most of those on
SSB and most with signal reports of 5-9 or
5-9 plus. **Big Signal, AB4GX"" has com-
monly been heard. The power used varied
between 50 and 1200 watts output, although
the antenna should handle full legal power
with no problems. The front-to-back-ratio

agrees with the computer analysis, and
I've used the existence of the null off the
sides to advantage. When working East

(Europe and Africa) or West (South Pacific
or Asia), | can effectively null the strong
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South and Central

American stations ad-
jacent to my Florida Parts List
QTH. QTY item
This is the first time 2 12" x 12" hardwood dowel
in 27 years of ham- 4 1" x 6.5" hardwood dowel
ming that | have used 1 1-%" x 3" aluminum mast pipe
a yagi, and the first 4 2" 1.D. x 1" clear plastic tubing
occurrences of QSOs - 2" diameter x 5’ aluminum tubing
interrupted by hams 1 2" diamater x 16.5" aluminum tubing
telling me that there 4 % " diameter x 4’ aluminum tubing (cut for
must be ‘‘something proper length, as shown in Figure 6.)
wrong with your 8 %" diameter x 5" aluminum rod
equipment because 2 1-% " 1.D. U-bolts for mast
you are pinning my S- 8 plumbing clamps for 2" pipe
Meter and blocking 12 pipe clamps for ¥2" pipe
my receiver,'' This 1 1" x 3" x 24" pine
sometimes while 1 1" x 3" x 22" pine
barefoot, and while I 1 1"x2" x 4’ pine
have ended QSOs in 1 1" x 3" x 6' pine
the interest of peace 1 1"x 1" x ¥a" plywood (cut up for the 4 cleats)
and harmony, I have #12 wire
also developed a new #16 enameled wire
respect for the gain of 1 1:1 balun - Radio Works #Y1-4K
this antenna. I have Kevlar support wire - Radio Works
found I can work al- 12 self-tapping screws
most anyone I hear, 12 eyelets
most often on the first 1 Fiberglas kit (optional) - K-Mart or equivalent
call, and power man-
agement coupled with

operating courtesy are much more visible re-
quirements. You cannot have a *‘Big Signal™’
without also having a **Big Responsibility."’
And all this on a push-up pole, and with
shortened elements! Enjoy, and please let me

know your experiences if you construct this
“‘residential yagi.”" 8

Contact Ken Kemski AB4GX at 3745 Allen-
wood Street, Sarasota FL. 34232.



Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.
Manufacturers of Quallty Communications Equipment

*Repeaters eStandard and
elLinks Computerized

*Remote Base Controllers

*VHF, UHF eStandard and
*Receivers Computerized
sTransmitters Auto Patches

sAntennas eDuplexers

Hi Pro ‘E’

EXPANDABLE REPEATER SYSTEM

*A NEW CONCEPT IN REFEATER DESIGN, THE Hi Pro “E" IS AN EXPANDABLE REPEATER WITH THE
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE 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,
19-INCH RACK MOUNTABLE CABINET.

*THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON.
THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER SUPPLY, IDENTIFIER, AUTO PATCH, OR
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR
DUAL BAND OPERATION, ETC.

*AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS
ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL ADD ONS ARE AVAILABLE FROM
THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS.

MAGGIORE ELECTRONIC LAB. oo
600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 FAX(215) 436-6268 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

CIRCLE 230 ON READER SERVICE CARD

no-hole, On-Glass;
bile_antenn_a that

* Capacitive coupling establishes highly
tuned circuit through glass with no
measurable signal loss.

* No ground plane: Full halfwave design —
performance equal to practical 5/8 wave

| installations.

®* DUO-BOND™ mounting for firm, fast,

o waterproof bonding. Removable without

T "*damagmg car or antenna.

i}awle damage fast, easy

dels for 2 meter 220 MHz and UHF
amateur I::am:ls .

| tenna Epeclahsts co.

ﬁ@éﬁ ﬁﬁéf ﬁa{ 3
%,.::- gﬁ;; ik
i o : i Stripas of n:m-:!.r'

a member of The Allen Group Inc.

30500 Bruce Industrial Parkway

Cleveland, OH 44139-3996

21 Ea"349-34-ﬂﬂ Telex: 4332133, Fax: 216/349-8407

| "haipmg tha world communicate®*
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UNEARTH YOUR
FULL POTENTIAL

with the

CHALLENGER DX-VI

A unique multiband

vertical that utilizes
GAP technology.

The Challenger DX-VI
covers all of

, 6m, 10m, 12m,
15m, 20m, 40m, and
over 130KHz on 80Om

with a VSWR under 2:1!

It has NO ...
¢ TRAPS e COILS
e BALUNS
e RESISTORS
¢ TRANSFORMERS
e BASE INSULATORS

The Challenger DX-VI
Launches RF from a 16’
elevated GAP, not from the

base of the antenna. The
antenna is PRETUNED.
There is nothing to adjust.

The Challenger DX-VI has
virtually NO earth loss and
requires only 3 wires 25’
long which attach to the
base of the antenna. Thus,
eliminating the need for an
extensive ground plane. The
antenna is 31’ tall and is
self - supporting with a
supplied drop in ground
mount. No additional mast
is required. Best of all the
ENTIRE antenna is active
on all bands and costs only

$229.00°.
To Order Call:
(407) 778-3728

ALL OUT EFFICIENCY
ALL OUT PERFORMANCE
GAP CHALLENGER DX-VI,

GETS IT ALL OUT!!

GAP

ANTENNA PRODUCTS, INC.
6010--Bidg. B, N. Old Dixie Hwy
Vero Beach, Florida 32967

&8 cop e

- ol R

Florida Add 7% sales tax
* Flus shipping

CONTACT ADVERTISER DIRECTLY
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73 Review

by Thomas Gould WB6P

The EASY-PC PCB

Layout Program

An easy way to produce camera-ready PC board artwork.

Number 11 on your Feedback card

Easy PC PCB Layout System
Number One Systems Ltd.
Harding Way, Somersham Road
St. lves, Huntingdon, Cambs.
PE17 4WR England

Telephone: 011 44 48061778
Fax: 011 44 480 494072

Price Class: $200

ASY-PC, from Number One Systems

Lid., is a low-cost computerized printed
circuit board layout system. With this program
you can generate camera-ready PC board art-
work from a dot matrix printer or plotter. That
function alone makes the program worth the
cost, but what really interested me was the
ability to generate Gerber Data, allowing you
to have your artwork plotted on a photo plotter,
which provides excellent quality artwork at a
very minimal cost. Also included in the pack-
age Is a schematic drawing tool.

EASY-PC is a PCB artwork generation pro-
gram that takes the place of the old way of
using artwork tape and pads on mylar for art-
work. The great advantage of the computer is
that it allows you to make changes easily.
Instead of having an assortment of layout tem-
plates for each part on your circuit board, you
have a library of parts which you can place on
your layoul, move around freely and copy as
much as you want.

EASY-PC will allow boards up to 17 inches
square. Your board can have up to eight track
layers and a top and bottom silk-screen. The
monitor display shows the true track width and
pad size. You can virtually set any track or pad
size. There are full library construction utilities
to allow the user to generate any geometrical
shape needed for a part. There is a limited set
of common parts supplied in the library.

The EASY-PC program can also be used for
schemaltic drawing, but there are no utilities
such as parts list output, etc. There are three
utility programs for output from EASY-PC.
These are: Easygerb for the gerber output;
Easyplot for plotter output; and Easydrill for
NC Drill output data.

Using EASY-PC

EASY-PC requires an IBM PC, PC-XT, PC-
AT /PC 386 or equivalent running DOS 2.0 or
later, fitted with a Graphics Adapter CGA,
EGA or VGA and an appropriate monitor
(preferably color if double-sided or multi-layer
boards are to be designed). A minimum mem-
ory of 512K bytes is necessary. The programs
work on a VGA system in the EGA mode.
EASY-PC does not support Hercules Mono
graphics. A mouse is not essential, but the
program works better with one,

The documentation is quite complete.
There is a tutorial which guides you through a
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Photo A. The Easy-PC can support the design
of complex multi-layer PC boards. Pull down
menus along with hot keys make board design
a snap.

sample circuit board to give you a flavor of the
command set. For various commands you can
either use the pop-down menus or use the
template to enter the command sequence
through the keyboard.

Zooming in and out is very fast. There are
eight keyboard-selectable fixed zoom levels
which allow you to quickly set the magnifica-
tion you desire. The screen refresh rate time
varies depending on how much information
has to be drawn. With a little experience you
can display only the layers of interest at that
time and speed up the screen refresh rate.

The cursor x,y coordinates are displayed on
the lower left of the screen display. The units
can be either in thousands of inches or in
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Photo B. The various layers of the PC board
are represented by different colors. Here the
Dlue layers represent the bottom layer, the red
layer is the top layer and the white layer shows
the silk-screened labels.

millimeters. The program also supports rela-
tive or absolute coordinates. The x,y coordi-
nate origin can be set anywhere within the
17-inch-square border.

Library symbols are easy o generate and
modify. The program has a save reminder
which can be programmed to warn the user to
save his work at presel time intervals.

Laying down pads is very straightforward.
You select the new pad command and place a
pad where the cursor is. Then you can change
the variation of that pad to many different
lypes. Tocontinue, you just move the cursor to
the new pad location, click the mouse, and the
pad is placed, then click the right mouse but-
ton and the pad stays. You continue in that
fashion until all pads are placed. On most
layouts you really do not have to place too
many pads since your symbols have the pads
included.

Laying down tracks is a bit of a trick lo get
the hang off, but with some practice it is very
easy. You select the new track command and
click the left mouse button, then move the
cursor to the new position, click again, and
repeal the process for every straight line end
point until you are finished with that track.
Then click the right mouse button to complete
the operation. The size and layer will be the
default you used on the last operation. You
can edit tracks to change size, layer, or posi-
ion; or delete the whole track or just a seg-
ment of it

There is a snap-to-grid feature which can be
turned on or off, and the gnd can vary from
0.1- to 0.025-inch increments. Text can be
placed anywhere on any layer, with vanable
size selection possible.

A status function allows the user to check
the size of a track or pad on the layout. There
are many block operations which allow you to
copy, move, delete, rotate or get a mirror im-
age of the area you draw a block around. You
can also set some parameters so that you can
be selective as to picking up tracks, text or
pads only. The block command is used to get
a copy of the layout to your dot matrix printer.

There is a file merge command which al-
lows you to merge another layout into your
current layout. This works well if you have a
previous layoul block, such as a regulator sec-
tion, or any common layout you may use on
many different circuit boards.




MI

i L i
a | [ |
RiBd  JmishjEnen IC13  jmwe SRm leme  QREL DR (e
T el 1 2 {20 e E I e R S e [las i
| ! | . :
H ! i

|
i

Baferct Filing mprtes fonction.

Photo C. Schematic diagrams can be drawn
with Easy-PC with the built-in library of
symbols.

The default colors are red and blue for track
layers and white for the silk-screen layers.
These colors can be changed if you want. Cre-
ating symbols is very easy. With the com-
mands available, any geometric shape can be
produced and the program even supports sur-
face-mount technology. If you have a symbol
on your layout or schematic that you have used
many places and you discover you need to
modify it, there is a function that allows you to
change all occurrences of the symbol with one
command. This is a very handy feature since
everyone makes a mistake now and then.

Gerber Output

Easy PC's best feature in my opinion is the
gerber output feature. This data can be plotted
on a photo plotter which produces extremely
accurate artwork with precise tolerance con-
trol. There are many photo plotter services
available. In my location the prices are $16
dollars per layer and 24-hour turnaround time.

Another great feature is the drill file output.
This file is sent to the board fabrication house,
which uses the data to control a Numerical
Control Drill Machine. This process allows
complete automatic drilling of your circuit
board, which again is another cost-saving
feature.

You can also use your dot matrix printer to
make layout drawings or artwork. The program
supporis most popular plotters.

Overall, | am very pleased with the perform-
ance of this program, especially considering
the low cost. | have just received an update
notice stating that the libraries have been sig-
nificantly expanded to over 1,000 parts, and
output to a laser printers has been added. For
roughly $200, this program sure beats the old
tape and mylar way of circuit board artwork.

ey
g

Figure. A laser printer output of one of the PC
board layers.
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Cross Needle and Digital SWR/Power Meters for All Brands

Stop By And See Our Booth At The Dayton Hamvention!

g:::;,‘ G Eﬁiﬂf‘ i::" Connectors  Rug8ed, Efficient, Low Cost answer to SWR/
CN-101 1.8-150MHz 15/150W/1.5kW  S0-239 Powermeasurement that fits well into any station.
CN-103 140-525MHz  20/200W $0-239 or N
NS-660A/PA  1.8-150MHz 30/300W/3kW 50-239
NS5-663BM/BN 140-525MHz 30/300W 50-239 or N
Digital
DP-810 1.8-525MHz 0-1.5kW/0-15W  S50-23%9 or N
DP-820 140-525MHz 0-150W S5O0-239 or N
DP-830 1.8-150MHz  0-1.5kW So-239
Mobile CN-101
CN-410M 3.5-150MHz 15/150W 50-239 CN-520
CN-460M 140-450MHz 15/150W 50-239
CN-465M 140-450M1Hz 15/75W 50-239 CN-410M
CN-520 1.8-60MHz  200/2000W 50-239
Coaxial Switches CS-201 CS-201GII CS-401 (CS-401G
o il 2 Position 2 Position 4 Position 4 Position
Frequency: 500MHz  1.3gH=z 800MHz  800Mhz
PR Connectors: S0-239 N type 50-239 N type
: [solation: +60dB +60dB +50dB +50d4B
CS-201 Power Raung: 1kWCW 1kW CW 1kW CW 1kW CW
Power Supplies

Daiwa power supplies use the latest hi-tech circuitry and components providing reliable, regulated DC Power. Short
circuit protection protects the power supply in the event of accidental shorting. Crowbar protection protects your rig in
the unlikely event of power supply failure. All Daiwa Power supplies are 120V 50/60z, Also available 220V 50/60Hz.

Model PS120M PS14011 PS34 RSM80 RS40X

Voltage 3-15 13.8 1-15 1-15 1-15

Current (IC5) 12A 14A 30A 33A 40A

Current (cont.) 9.2A 12A 24A 30A 32A

Ripple (max.) 3mV 3mV 3mVY 3mV 3ImV

Regulaiton 1% 1% 11% 1% 1%

Cooling Fan NO NO NO YES YES

Size (inch) Sxdx9 Sxdx9 Tx6x9 Tx6x 9 11x5.5x9

Weight (b)) 11 11 16 21 22 P5-304

Linear Amplifiers All Amps have lo-noise gas-fet receiver pre-amp, with 15dB gain, all amps

operate on FM as well as SSB (swilchable).

LA2035R 1-5Win 35W out B IO
LA2065R 1-14Win 65W out
LA2080I1 1-5Win S0W out
LA2155H 150r25Win 150W out

\CREATE isseriousaboutlong termreliability. The CREATE Family of Rotators, Roof Top
Towers and High Gain Antennas were designed with the serious DX'er in mind. CLP5130-1

This high gain, wide-band VHF/UHF Antenna is excellent for
<>

DXing, Amateur Radio, FM broadcast, scanners, VHEF/UHF tele-
vision, government, cellular and business band use, The forward

CREATE High Grade Aluminum Roof Towers for your
antenna requirements. Guying is recommended to insure safety.

gain is 10-12dB, front to back ratio 15dB, 23 elements, transmit
power o 500W. Boom length 5.8ft, VSWR 2.0:1 or less, max.
Longest element 9.8ft, weight 11 1bs., wind survival 90mph.
CLP5130-2, 105-1300MI Iz also available. 19 Element Boom 4.6 fi.,
Longest Element 4.6ft.

o
-

Basc  Max. Wind  Max. Vert.
Model  Height  Width  load 12 Loadlbs.  Weight
CRIS 510" 311/2°  21@90mph 440 18
CR30 910" 39" 27@90mph 1,322 33
CR45 149" 39" 23@90mph 881 57

CREATE Rotalor Fealures: RCS

»(ast and machined aluminum case +Water tight connector

*Worm drive brake gearing «Circle overlay available for
=Auto, mast clamp guides USA (west-central-east)
«Preset (on 3 models) «Long term reliability

out to set high standards! EMOTO supplies over 60% of
the Japanese market with many innovative features. EMOTO

also has an AZ-EL Rotator with computer 11O ports, for those working
satellite or EME Moon Bounce. Ask your dealer today! 1200FX X

@ EMOTO is a new generation of Rotators that are

ELECTRONIC DISTRIBUTORS CO.
325 Mill St. N.E. » Vienna » VA « 22180
Ph. 703-938-8105 FAX 703-938-6911
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REMEMBER. . .A LOW COST POWER PACK

WITHOUT PERIPHEX'S QUALITY 1S NO BARGAIN

- PACKS FOR
RIPHEX POWER
L ONG E R

]\ SUPER PACKS FOR
v\(’« ICOM 2/4SAT & 24AT

BP-83 7.2V 600mah
$33.50

BP-83S 7.2V 750mah
$43.50

BP-84 7.2V 1000mah
$57.00

BP-84S 7.2V 1400mah
$63.00

BP-85S 12V 800mah
$76.00

SAVE ON THESE POPULAR
PERIPHEX POWER PACKS
BP-7S 13.2V 1200mah ... $65.00
BP-8S 9.6V 1200mah ... $65.00

SAVE WITH THESE
YAESU VALUES

FNB-4SH 12V 1000mah
v

$71.00

$35.00
FNB-12 12V 500mah

"SEND FOR FREE FNB-2 f‘isduHMmah |
$22 50

CATALOG"

KENWOOD
PERFORMANCE PLUS

BIG SAVINGS!

PB-25/26S 8.4V 900mah |

$65.00
PB-1 12V 1200mah

Manufactured in the U .S A with matched cells, these
Super Packs feature shor circuit protection and
overcharge protecbon, and a 12 month warranty

All inserts in stock or available from authorized dealers.
CALL US 7O DISCUSS YOUR BATTERY REQUIREMENTS

Add $4 00 Stupping & Handling
Connecticut residents add B% tax

i
ASBPORIPHEK Inc.

115-18 Hurley Rd., Oxford, CT 06478

80026348132

In Connecticut 203+264+3985 - FAX 203262+6943
CIRCLE 68 ON READER SERVICE CARD
50 73 Amateur Radio Today = Apnl, 1992

FNB-14S 7.2V 1400mah |
$59.75
FNB-17 7.2V 600mah |

Plumber’s Delight Continued from page 16
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Figure 1. Tri-band J-pole antenna construc-
lon.

My finished antenna conformed very
closely to the dimensions shown in Figure 1,
and when I connected the feedlines I had
1.5:1 SWR or better on all three bands. The
center frequencies chosen for this antenna are
146, 223, and 445 MHz. I had the antenna
leaning up against a wood wall, and used a
12-foot scrap of coax to fine-tune the feed-
point. The stripped and tinned end of the
cable was attached to each antenna section
temporarily with Scotch tape.

I then transmitted into the antenna via
a VHF/UHF SWR meter and moved the
temporary connections up and down a little
at a ime until a 1.1:1 SWR was found.
These points were marked on the pipe,
and then small pilot holes were drilled.
Small crimp-on eyelet terminals were first
crimped, then soldered, onto the permanent
feedlines.

Then I used self-tapping screws and lock-
washers to attach the coax to the antenna.
I cleaned everything up with a small brush
and alcohol, to remove flux and dirt. Then
non-corrosive RTV sealant was used to
protect the connections against the weather.
Non-corrosive RTV is that type which
does not contain acetic acid. You can ftest
for this by smelling of it; the proper type
will NOT smell like vinegar. Route the
feedlines from the two upper antennas down
one side of the mast, 90 degrees from the
plane of the stubs, in such a manner that the
cables do not enter the space of the gaps
below. You can use nylon zip ties to hold the
cables in place.

I found that there was no change in SWR
after I got the antenna away from the wood
wall and up in the air with its permanent
feedlines connected. SWR was 1.5:1 or bet-
ter over the entire 2 meter and 1.25 meter
bands, and over the entire 440 10 450 MHz
section of the 70cm band.

No need to worry if you do not have
access to a suitable SWR meter. Just con-
nect your coax to the points indicated, and
you'll have some very livable SWR values.
On the other hand, if your finished antenna
i1s not, physically, exactly the same as the

measurements in Figure 1, you can use an
SWR meter to adjust the feedpoints and still
obtain close to 1.1:1 SWR. I found this out
while helping my elmer (who is not a very
good plumber) get his duplication of my mod-
el working. Formulas are provided in the
table for those of you who would like to try
this idea out on different center frequencies
or bands.

Taking It Further

I built a version of this antenna for the 6, 2,
and 1.25 meter bands out of 1.5" heavy duty
steel TV antenna mast. It required two 10-
foot sections of mast. The stubs were made
from 3/4" galvanized pipe, and 1/5" angle
iron was used to stand the stubs off from the
mast. | used a MIG welder to put the thing
together. Nylon guys were used.

This worked very well. Then I bought one
of those Create Designs log periodic antennas
that covers 50 to 1300 MHz, and started to
look for a place to put it. The only place I
could figure was on top of that 6 meter J-pole.
So I stuck it up there along with a cheap Radio
Shack TV antenna rotor.

I mounted the rotor to the top of the J-pole
and used only a 1-foot section of mast above
the rotor to mount the log periodic. This
really messed up my SWR for those three
J-poles! But by moving the feedpoints up or
down a little and testing the SWR, I was able
to get all three of them back to 1.1:1 SWR
again.

Now I had omnidirectional vertical gain
antennas for three bands plus a horizontal
directional gain antenna for six bands all on
one mast! Hmmmm... maybe I'll get ambi-
tious enough one day to take the beast back
down and weld on a stub for 70cm. [ wonder
if that would work, too?

Yes, I'm J-pole loco, and you might
catch the disease too if you start playing with
them. This is the perfect thing for the new
rank of Technicians just starting out, to get on
the air with three bands and very little cash

outlay. &

Eric R. Johnson KB6EPO, P.O. Box 996,
Imperial Beach CA 91933.
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Figure 2. Individual antenna element detail.



REPEATER AND LINKING
CONTROLLER

Link Communications introduces the NEW BLC-Il Repeater and
Linking Controller. With a fully DTMF controllable repeater and
linking system, the RLC-Il offers functions not currently available
on other repeater controllers.

FEATURES:

REPEATER PORT

+MAIN REPEATER PORT SUPPORTS A CONTROL RECEIVER
+ BOTH PL AND COR INPUTS PROVIDED

LINKING PORTS

+ 2 LINKING PORTS SUPPORT FULL/HALF DUPLEX LINKS
+ UP TO 10 LINKS SUPPORTED USING THE RLC-LEB BOARD
+BOTH PL AND COR INPUTS PROVIDED

+ EACH RADIO PORT CONMECTION VIA A DB-9 CONNECTOR
* REMOTE BASE SUPPORT AVAILABLE IN THE FUTURE
VOICE SYNTHESIZER (TI)

# VOICE SYNTHESIZER USING THE T1 53C30 SPEECH CHIP
+ DVR OPTIONAL BOARD AVAILABLE IN THE FUTURE
LATCHED OUTPUT LINES

+ 8 LATCHED CONTROL LINES AVAILABLE

+ DIODE CLAMPED, 100mA SINK CURRENT

DRY CONTACT INPUT LINES

+ 4 DRY CONTACT INPUT LINES AVAILABLE

+ ZENER CLAMPED UP TO 40V

ANALOG INPUT LINES

+ 4 ANALOG TELEMETRY LINES AVAILABLE

+ VOLTAGES OF 0-25V AND 0-5Y

+ SOFTWARE VOLTAGE LEVEL ALARMS

SERIAL PORT COMMUNICATIONS

+ SERIAL PORT CONTROL USING A PACKET TERMINAL

+ PROGRAM, MONITOR, AND CONTROL VIA SERIAL RADIO
TIME OF DAY SCHEDULER

+ VOICE TIME AND DATE READBACK

+ 10 TIME TRIGGERED VCICE MESSAGES

+ 10 TIME TRIGGERED EVENTS

SOFTWARE RESISTORS

¢ 2 50K OHM VARIABLE RESISTORS AVAILABLE

¢ REMOTE SQUELCH AND VILUME APPLICATIONS

TRUE Bx8 AUDIO CROSSPOINT SWiTCH BOARD

# LINK 1 TO LINK 2 AUDIO SUPPORT

+ MAIN REPEATER/LINK SYSTEM ISOLATION

+ LINKING/REPEATER FUUNCTIONS ON EACH LINK PORT

E $499-95 + SH @|

LINK COMMUNICATIONS
PO BOX 1071
BOZEMAN, MT 59771
(406) 587-4085
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15th Annual Ham-Com
Amateur Radio Convention

Arlington Convention Center °

June 5-7, 1992
DFW Metroplex, Texas

The BIQ One In Texas!!!
Over 8.000 Expected!

v’ Exhibits & Dealers!
* ok AKX

¢ Indoor Air Conditioned Flea Market!

* Xk Xk

¢ Qutdoor Under-The-Tent Flea Market!

* Kk Kk %k

v Programs & Forums Covering Every |

Aspect of Amateur Radio!

x A AKX
v Code & No-Code License Exams!

* &k Xk &k

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

Take a PEAK with Coaxial Dynamics “NEW’ Model 83000A, designed
to measure both FWD/RFL powerin CW
and FM systems simply and quickly.
Then with a “FLIP" of a switch,
measure “PEAK POWER" in most
AM, SSB or pulse systems. Our
Model 83000A features a complete se- s s LR
lection of plug-in-elements plus a 2 e g
year warranty. This makes the
Model 83000A an investment worth
looking at. So go ahead, take a
“PEAK", you'll like “"WATT" you see!
Contact us for your nearest autho-
rized Coaxial Dynamics representa-
tive ordistributor in our world-wide
sales network.

L o %.f

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway % W9 1« @
Cleveland, Ohio 44135 ol T o
216-267-2233 o O T,
1-800-COAXIAL B T

Fax: 216-267-3142
Service and Dependabrhty .a Part of Every Product

SEE YOU IN DAYTON AT BOOTHS 401-402

CIRCLE 186 ON READER SERVICE CARD

Ham-Com '92

Pre-Registration Form
Pre-HegistrationDeadline: May 29, 1992

Call

State Zip

Phone Number ( )

Single Ham-Com Registration, $8.00Each...........cccccoveeeiennne.
Family Pre-Registration for 1 Ham & Non-Hams,
(Maxof 3)in yourimmediate Family, $11.00Each................c.........
Inside Flea Market Table- Max of 3 Tables, $15.00Each...
Inside Flea Market Tables over firstthree, $25.00 Each...
Inside Flea Market Electrical Outlet, 20A Duplex, $32. DUEam
Outside, Under-The-TentFlea Market Space, $150.00 Each...
Outside, Uncovered Flea Market Space, $50.00 Each...
Outside Flea Market Electrical Outlet, 20A Duplex $32. 00 Each
Saturday YL Breakfast, $10.00 Each...
Saturday DX Lunch & Program, $1500Each S
Saturday Evening Ham-Com Banquet, $16. DD Ea::h L5,
Sunday Morning QCWA Continental Breakfast, $7.00 Ea::h
Tour #1, McKinney Historic Tour, Quaint Shopping, $10.00 Eat:h,,$
Tour #2, Dallas City Tour, $10.00Each... 3
Tour #3, Designer Fashion Outlet Mall, Hlllsboro $1ﬂ DﬂEach ...... $
Yes, | plan to attend the Wouff Hong - No Gharge

Total Registration.... Sy L.

%ahhaéﬂmhmm%ﬁhﬁ w

IIHHHI\HH |

+ Fun For the Entire FHI‘HIIY in the Heart I Make your check payable to Ham-Com or pay for your Pre-Registration with

of the Metroplex Amusement Complex |

Six Flags - Wet N'Wild
* K Kk X
For More Info Call: (214) 521-0016

___ MasterCardor ____ Visa:

Credit Card Number Exp Date
I Signature
| Mail To: Ham-Com Registration FAX to (214) 442-3609

Box 861829, Plano, TX 75086-1829
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Bill Brown WBBELK
% 73 Magazine
Forest Road
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The Flight of Eclipse 1

Every 20,000 years of so, residents of
Southern California are presented with a
dramatic sight: an annular eclipse of the
sun just before sunset. An annular eclipse
is a vanation of a total solar eclipse which
occurs when the diameter of the moon
doesn’'t completely cover the solar disk.
The end resull is a spectacular ring of fire
surrounding a dark center.

The eclipse would happen on January 4
just a couple of minutes before sunset and
would be viewable along the Southemrn
California coastline. Since the weather
during January has about a 50-50 chance
of being favorable, Mike Henkoski
KC6CCC, Mike Collis WABSVT and | de-
cided to stack the odds in our favor and
attempt to watch the eclipse from the
stratosphere (above the clouds) with an
ATV balloon.

Marathon Payload Building

We all assembled al Mike Henkoski's
QTH the night before the eclipse with a
large pile of parts and began a 24-hour
marathon session of payload construc-
tion. We televised hourly updates via the
WABSVT ATV repeater on Santiago Peak,
showing each phase of the assembly pro-
CEss.

Just one hour before the eclipse, we fi-
nally had transformed a pile of miscella-
neous parts into 2 mini-spacecraft. We al-
so succeeded in transforming KC6CCC's
formerly pristine shack into an absolute
junkyard! Our final configuration consist-
ed of a Microtek micro-TV transmitter (see
the July '91 issue of 73, page 9), the com-
panion subcarrier sound board, a PC Elec-
tronics PA-5 power amplifier, a Micro
Video Products miniature BAW TV cam-
era, a video ID board, an ICOM 2A HT, a
30 milliwatt 10 meter AM transmitter, and
a voice |Der (see the November '91 issue
of 73).

The ATV antenna system was some-
what unique. Mike WABSVT transformed
a radar reflector into a quarter-wave verti-
cal which would be suspended eight feel
below the package during the flight. In ad-
dition, the shield of the ATV coax worked
as hall of the 10 meter dipole.

In order to keep the package pointed at
the sun, Mike KC6CCC designed a solar
tracking system out of a pair of photo cells
and a radio control servo. This servo con-
trolled a large fin made out of a paper file
holder. Whenever the package moved
away from the sun, the fin would act as a
rudder and try to steer the package back
towards the sun. This system worked fairly
well, but the movement of the fin was un-
even and didn’t lock onlo the sun continu-
ously.

In order to pan the camera view, we
used an idea used by Joe Mayenschein
WBSSBD. In an earlier flight, Joe mounted
amirror in front of his TV camera and rotat-
ed the mirror with a small motor.

Liftof
A large crowd assembied near the

Ham Television

beach at a park in San Clemente as we
infiated the balloon. They even stopped
a nearby soccer game so the partici-
pants could watch the activities. Just
35 minutes before the eclipse, we finally
had everything buttoned up and ready
to go (final lesting occurred on the
park's picnic table!). There was abso-
lutely no wind, so we could just reel out
the balloon string and gently let go of
the payload. If only all our launches
were this easy! We brought along a
portable TV so the spectators could see
the fantastic views of the California shore-
line which was transmitted down from the
on-board TV camera. Gordon Wesl
WBGNOA also brought along his ATV re-
ceive station which generated a large
viewing audience.

Airborne Repeater

Since we were flying with a 2 meter HT
on board, we used it to listen on 146.43
MHz and retransmit the audio out on the
video subcarrier as well as the 10 meter
transmitter (an AM modulated computer
clock oscillator on 28.322 MHz). In es-
sence, we had an airborne dual-output
crossband repeater. Every 30 seconds the
voice IDftimer circuit would key up the 2
meter transmitter for a short message to
aid in tracking.

Activity was brisk through the cross-
band repeater as stations farther and far-
ther away could be heard through the bal-
loon repeater as it gained altitude. The 30
milliwatt mini-AM transmitter was heard
as far away as South Dakota (Paul WQ@M)
and Wisconsin (Joe WB9SBD). We even
had a fellow at the launch site listening in
on his shortwave receiver.

Quite a View

The view from the balloon’s TV camera
was spectacular. The rotating mirror (two
minutes for a complete revolution) gave us
a continuous coverage of both horizons,
the ground below, as well as the balloon
straight overhead.

We gathered in KCECCC's back yard to
view the actual eclipse al sunset. John
Hoot NENHP (of Software Systems Con-
sulting) had a telescope set up with a video
camera to tape the event. Although we did
see the full eclipse for a very brief time
(see Photo A), it was partially covered by
clouds. The Los Angeles area didn'l even
have a chance due to a solid overcasl just
1o our north.

After sunset, we rushed inside lo see
how the balloon’s TV camera was doing
with the eclipse. Even though it was rapid-
ly getting pitch dark on the ground, the
balloon camera could still see the sun. Al
40,000 feet, sunset would not occur for
another 20 minutes! We should’ve used a
solar filter in front of the TV camera, as the
brightness of the sun was overioading the
camera even during the maximum
eclipse. It was still quite fascinating to see
a sunset from the stratosphere!

The 6-watt ATV transmitter worked
quite well. Snow-free reception of the sig-
nal was reported from most of Southern
and Central California. Pat WBYEP in
Fresno reported P-5 results for most of the
flight (280 miles). Norm WV7K and mem-
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Photo A. A rare and spectacular annular solar eclipse at sunset as seen from Mike
KC6CCC's yard in San Clemente, California. (Photo by John Hoot N6NHP.)

bers of the AAAS club in Phoenix, Arizona
(300 miles), had nearly P-5 reception (the
|Der was in full color) with perfect subcarri-
er sound for over an hour.

The crossband repeater worked well for
the first 30 minutes of the flight, however
the cold temperatures caused the timer
board to malfunction resulting in a contin-
uous loop of the voice ID. I'm sure the
Southwest is a little tired of my voice by
now, but it did help the T-hunters track
down the payload since the 2 meter trans-
mitter was on continuously.

The Chase

Before the flight, | contacted Scotl
Bovitz N6MI and Joe Moell KBOV of the
Southern California T-hunt group. If any-
body could track down and recover the

payload, it would be this group. No matter
what the circumstances, | knew they
would find a way to locate the landing site
of the package.

The computer prediction showed that
the payload would land about 50 miles to
the east-northeast. This was an area of
rugged mountains with very few passable
roads. To top it off, the balloon would be
landing at night! A definite challenge to the
T-hunters. As the balloon came down, the
T-hunters had its location pegged right
down to the point of touchdown. With Kuby
NBJSX coordinating the mobile trackers
via a repeater, they quickly converged
near the top of Little Thomas Mountain
(about 5,000 feet high) and re-acquired
the signal in short order. Unfortunately,
they couldn’t get much closer than a mile

oL .'. . II - L
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Photo B. (I to r): Mike Henkoski KC6CCC and Mike Collis WAGSVT (holding the
combination radar reflector/ATV antenna) make the final tests on the balloon
package.



_ ICOM™ R7000 SWEEPING

1300 CHANNELS/MIN,

DELTACOMM™ [-7000 and your MS-DOS computer
gives you a custom interface integrated with optimized
software that will not just control but will maximize the
potential of your R7000,

I- Spﬁcumhguapudlne:nuluﬂiﬂﬂmwmn
histogram of

o CYBERSCAN™ allows scan file tracking coatrol of

systems employing frequency hopping techniques.

¢ Birdic log during frequency scarch automatically
characterizes your R7000, then locks out those
ﬁwdmwﬂmﬁm

* Custom interface has clectronics 10 allow software

‘ control (by channel number) of external tape recorder. I

~ ICOM™ R71 RECEIVER

COW UNICATIONS MANAGER

DELTACOMM™ I-71 Vemsion 4.0 offers read/write
control of your R71 receiver's frequency, mode and
memory channels. Additional program features include
auto log frequency search, scanning, timer/clock event
management, data base management, pull-down menu
windows, split screen for your Terminal Node Controller
(TNC) communication needs and the ability to control an

antenna switching system or logging tape recorder,

¢ Data base management allows definition of frequency,
call sign, time schedule, mode, target area, country,
140 character notes field, 69 chamacter TNC command
ficld, QSL status, control relay status and, in addition,
displays user defined optimum settings of receiver
front panel knob positions.

* Combined with your TNC, DELTACOMM™ I-71's
user defined command codes program your TNC for
reception and logging of PACKET, AMTOR, RTTY
and Morse Code (fully unattended and automatically).

DELTATONE™ 2.0 connects to your MS-DOS computer
via the printer port. In its high speed mode, DTMF
digits are sent to your repeater controller at a rate in
‘ excess of 500 per minute.

¢ DELTATONE™ 2.0 accepls programming commands |
from a file created using your favorite word processor.

¢ Transformer coupled 600 ohm balanced output,
adjustable o -10dbm, and software control of relay
contacts makes inlerfacing an casy four (4) wire
connection 1o your transceiver, handheld or repeater
controller,

All DELTACOMM™ communication products include
custom interface, UL listed power supply and components

| DELTACOMM™ [-7000 or I-71 $299.00 each
(I-71 wrea ICOM™ UX-14 converter)

DELTATONE™ 2.0 including interface $149.00

VISA, MC, AMEX and MO accepled. Contact us for
discount pricing to registered DELTACOMM™ users.

DELTA RESEARCH

Box 13677 » Wauwatosa, WI 53213
I FAX/Phone (414) 3534567
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BirmingHamfest 92
ARRL Southeastern Division Convention

Birmingham, Alabama
May 16-17, 1992

| Birmingham-Jefferson Civic Center
Doors open 9 a.m. both days

Commercial dealers * flea markets * awards * forums * much more!
Enjoy Southern hospitality and the fun of BirmingHamfest "92!

Talk-in: 146.880 MHz

For information and reservations: P.0O. Box 94775

Birmingham, AL 35220
(205/979-7039; leave message)

RF ENTERPRISES
TO ORDER: 1-800-233-2482

Service & Info: 218-765-3254 Fax: 218-765-3308

BXe4

(10 sq. ft. models)

HBX40 40Hh............5Call

HBX48 AR e $Call

HBX56 S6H..............5Call
(18 sq. ft. models)

HDBX40 40ft. ..............5Call

HDBX48  48ft. .............$Call SPECIAL! TEN TEC ARGONAUT I

GEN R e e u R R A N NYE-VIKING AMECO BENCHER HEIL SHURE KANTRONICS

GUYED TOWERS ALINCO MIRAGE RF CONCEPTS AMERITRON ALLIANCE

ORION ALPHA DELTA DIAMOND KLM HUSTLER & MORE

25G, 45G, 55G & accessories,
Call for current prices.

FOLD-OVER TOWERS

ANTENNAS
TELEX/hy-gain

949D TUNER

Crank-up towers: 37-70' PK-232 MBX
TH7DXS: 7-el. tribander Complete inventory! | worse, Baudot, ASCII, AMTOR,
E?jggfi f—tilﬂggbnﬁljn;&r Packet, Facsimile, & Navtex
Discoverer: 40 Meter beams ISOPOLES & ISOLOOPS

KANTRONICS

205CA: 5-el, 20 M. beam

204BAS: 4-el. 20 M. beam ASTRON POWER

155BAS: 5-el. 15 M. beam SUPPLIES

105BAS: 5-el, 10 M. beam i RS-4A RS-TA RS-12A
18HTS & 18ATV/WBS: verticals Jims s RS-20A RS-35A RS-50A
DX-88: NEW! HF vertical RS-20M RS-35M RS-50M

V2S: V3S; & V4S

215-DX: 15 el. 144 MHz beam
7031-DX: 31 el. 432 MHz beam
64BS & 66BS: 6 Meter beams
OSCAR Link Antennas

Complete inventory. Call!

CUSHCRAFT

A3S Tribander

A4S Tribander

A3WS 3-el WARC beam

R5(10, 12, 15, 17, 20) SPECIAL!
AP8 (B0-10 Vertical)

A7 (7 Bands, 28-7 MH2!)

A50-5 5-el 6M. beam

617-6B 6 Mir “"Boomer™'
ARX-2B, -220B, -4508, AR-270

All Mode TNC VS-20M VS-35M  VS-50M
HF And VHF Digital Modes | ALl US FOR YOURS!

wee WIRE & CABLE =

BELDEN COAX: (Performance ... not problems)

9913 low loss; 50 ohm. RG-8X (9258) 50 ohm; foam
RG-213/U (8267) 50 ohm. RG-11A/U (8261) 75 ohm.
RG-8/U (8237) 50 ohm. RG-58A/U (8259) 50 ohm.
RG-8/U (8214) 50 ochm. Foam. RG-59/U (8241) 75 ohm.
RG-214/U (8268) 50 ochm. double shield.
Don't settle for less than the best. Call us for Belden.

COPPERWELD ANTENNA WIRE:
Solid: 12ga; Solid: 14 ga.; & Stranded 14 ga. Cut to your specs.

ROTOR CABLE:
Standard(6-22, 2-18) Heavy Duty(6-18,2-16)
We stock Amphenol Connectors and Andrew Heliax.
Connectors Installed! Jumpers & custom cable assemblies.

Special!
MFJ-989C Tuner

Hustler and M? Antennas
SPECIAL Hustler G7-220 $109.00

Mil-spec.

215WB 15-el wide band 2M
32-19 19-el 2M beam
4218XL 18-el 2M Boomer
4248 24-¢| 432 MHz

AOP-1 OSCAR pack

Call for prices on the entire line!'

Telecheck RF ENTERPRISES

HC86 Box 580
Merrifield, MN 56465

Prices subsect to change without notce
Shteppng addiional excepl as noted.  Retums
subject to 20% reslocking fee. No antenna or
Tovwner refIms.
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after a large storm pelted the area).
: As the T-hunters closed in, the sig-
nal suddenly appeared to be mov-

ing. Apparently the balloon pack-
age had grown legs and was
walking out on its own! A local resi-
dent had found the payload and
carried it back to his cabin. The T-
hunters tracked him down and res- i,
cued the package. &

Back in One Piece

Even after sitting out in the
snow and rain for over two days,
the payload was in perfect shape.
The film from the on-board 35mm
film camera was rushed to the
developers. The camera had taken
only three pictures, however.
One good sunset shot at 2,000 feet,
and a couple of cloud pictures at
12,000 and 22,000 feet. ltapparent- | E
ly froze up after that. Not much so- s ' S
lar radiation to keep it warm during
an eclipse.

This was a fun flight that hopeful-
ly stirred up activity across the
Southwest. | know at least one (pos-
sibly more) of the spectators at the
launch site may be joining the ranks
of hamdom as a result of watching
the ATV receive station at the park.

| can’t say enough about the
sheer determination of the Los
Angeles T-hunters. Without their
incredible efforts, the package
may never have been found. Look
at this month’s “"Homing In"’
column by Joe Moell KBOV for an
excellent account of the balloon re-
covery effort. k3

3 /:__ *%ﬂ/y Your HaMm DoLrLAR GOES

FPhoto C. All of the electronics were mounted on an aluminum sheet to dissi-
pate the heat from the 6-watt ATV power amplifier.

or two on any of the roads (a lot of vehicles
got stuck getting to this point).

Imagine crashing through dense Man-
zanita brush in the middle of the nighton a
freezing cold mountain while trying to
track down a hidden transmitter. After the
storm hit in the wee hours of the morning,
they had to give up the hunt until the
weather improved. It was a challenge just
to find their way back to their vehicles!

Although the ATV portion of the payload
died out after five hours, the 2 meter HT
and the 10 meter transmitter were on a
different battery system that would last
several days. Fortunately, it was still trans-
mitting two days later (the first good day

Photo E. The balloon takes off just 35
minutes before the solar eclipse.

Photo D. (| to r): Bill WBBELK and Greg De-
Wit WABJAD get ready to launch the balloon.

FurTHER AT...

CALL OR WRITE FOR SPECIAL QUOTE
wWhen (1 comes to
FAST DELIVERY. HONEST DEALING and

“AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER"

SELL-TRADE

New & Reconditioned
Ham EQUIPMENT

Call or Write Us Today For a Quote!
You'll Find Us to be Courteous, Knowledgeable
and Honest

pHone (605) 886-7314
Fax (605) 886-3444

CALL US BEh V-C-E back-up

NOW! We don
eere 6 Mgw%

In 1937, Stan Burghardt (WQIT), because of his intense interest in SELECTION
amateur radio, began selling and servicing amateur radio equipment

in conjunction with his radio parts business. We stand proud of this ' '
long-lasting tradition of Honest Dealing, Quality Products and
Dependable *'‘S-E-R-V-I-C-E"’!

SERVICE

SATISFACTION!

Above all, we fully intend to carry on this proud tradition with even
more new product lines plus the same *‘fair’’ treatment you've come
to rely on. Our reconditioned equipment is of the finest quality with 30,
60 and even 90-day parts and labor warranties on selected pieces. STORE HOURS:
And always remember: 9:5P.M. (OT)

MONDAY thru FRIDAY
— WE SERVICE WHAT WE SELL —

OPEN SATURDAYS
from 9.1 P.M. (C5T)
CLOSED

SUNDAYS [ HOLIDAYS | e i G
AEA B& W Daiwa Palomar Get the most of HF Mobiling
Alinco Belden Hustler Radio Callbook _ I
Ameritron Bencher Kantronics Ritron AL AND Yaesu FT-747GX
Amphenol Bird Kenwood Rohn gt
Ampire Butternut Larsen Telex/Hygain Il B SPECIAL OFFER!
Antenna Centurion MFJ Ten-Tec ' e
Specialists CES Mirage/KLM Unadilla/Reyco ‘@] —ws-r }

Astron Cushcraft  Mosley Yaesu ' ! CALL TODAY I

182 N. Maple

P.O. Box 73

Write today for our latest Bulletin/Used Equipment List.
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FOR SPECIAL QUOTE




DEALER DIRECTORY

Number 13 on your Feedback card

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM,
Kenwood, Ten-Tec, AEA, Kantronics, DR-

S| Mfg., Ameritron, Cushcraft, HyGain,
Heil Sound, Standard Amateur Radio,
MFJ, Hustler, Diamond, Butternut, As-
tron, Larsen, and much more. DELA-
WARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328~
T728.

Preston

Ross WB7BYZ has the largest stock of
amateur gear in the intermountain West
and the best prices. Over 9,000 ham relat-
ed gear in stock. Call us for “all”’ your ham
needs today. ROSS DISTRIBUTING CO.,
78 S. State, Preston ID 83263. (208)
852-0830.

NEW JERSEY

Park Ridge

North Jersey's oldest and finest Short-
wave and Ham Radio Dealer. 12 miles
from Garden Stale Parkway. Authorized
Dealers for AEA, Kenwood, Japan Radio
Company, ICOM, Yaesu, etc. Ham Sales,
Lee WK2T. GILFER SHORTWAVE, 52
Park Ave., Park Ridge NJ 07656. (201)
391-T887.

Manhattan
Manhattan's largest and only ham
and business Radio Store. Featuring
MOTOROLA, ICOM, KENWOOD,

YAESU, AEA, SONY, PANASONIC, MFJ,
GBC CLOSED CIRCUIT TV CAMERAS
AND MONITORS, BIRD WATTMETERS,
OPTO ELECTRONICS FREQUENCY
COUNTERS, AOR SCANNERS,
TEN-TEC, ETC. Full stock of radios and
accessories. Repair lab on premises.
Open 7 days. M-F, 9-6 p.m.; Sal. &
Sun., 10-5 p.m. We ship Worldwide. For
Specific information call or write:

BARRY ELECTRONICS, 512 Broadway,
New York NY 10012. (212) 925-7000.
FAX (212) 925-7001.

Columbus

Central Ohio’s fulline authorized dealer
for Kenwood, ICOM, Yaesu, Alinco, Info-
Tech, Japan Radio, AEA, Cushcraft, Hus-
tler, and Butternut. New and used equip-
ment on display and operalional in our
4000 sq. fi. store. Large SWL department,
too. UNIVERSAL RADIO, 1280 Aida
Drive, Reynoldsburg (Columbus) OH
43068. (614) B66—4267.

PENNSYLVANIA

Trevose
Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&W, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRON-
ICS, AEA, VIBROPLEX, HEIL, CALL-
BOOK, ARRL Publications, and much
more. HAMTRONICS, INC., 4033
Brownsville Road, Trevose PA 19047.
(215) 357-1400. FAX (215) 355-8958.
Sales Order 1-800-426-2820. Circle
Reader Service 298 for more information.

DEALERS: Your company name and message can contain up 10 50 words for as littie as $420 yearly (prepaid), or $210 for
six months (prepaid). No mention of mali-order business please. Directory text and payment must reach us 60 days in
advance of publication. For example, advertising for the April '91 issue must be in our hands by February 1st. Mail o 73
Amateur Radic Today, Box 278, Forest Road, Hancock NH 03448,
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THE OLDEST NAME IN CLOSED CIRCUIT TELEVISION

_ only $89
SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting

Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. If it is
being done in your area on 70 CM - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re-
peaters are springing up all over - all you need is one of
the TVG-4G ATV 420-450 MHz downconveters, add any
TVsettoch2, 30or4and a 70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m-18am-5:30pmpst.  Visa, MC, COD
P.C. ELECTRONICS Tom (WGORG)

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)

. THE LATEST IN
COVERT TECHNOLOGY!

SMOKE
DETECTOR

prgﬁﬂntﬁ
the

MINIATURE CCD CAMERAS THAT
ELECTRONICALLY COMPENSATE
FOR ALL LIGHT CONDITIONS!

ALL CAMERAS HAVE A BUILT

IN 4MM F1.4 WIDE ANGLE LENS

NO AUTO IRIS LENS NEEDED + USES
VARIABLE HIGH SPEED ELECTRONIC SHUTTER

SPEAKER CAMERA

SMALLER THAN A
PACK OF
CIGARETTES.
CAMERA HAS
UNIQUE 1/4-20
MOUNT THAT
ALLOWS IT TO BE
MOUNTED FROM
ANY SIDE. ALSO
AVAILABLE: IW-100
"IN-WALL CAMERA",
SM-100 "SURFACE
CAMERA" AND
CD-100 "DOOR
CAMERA"

CCTV FOR EVERY APPLICATION IN ALL PRICE RANGES!

MICRO MINIATURE
CCD CAMERA

CCTV CORP

315 HUDSON STREET, NEW YORK, NY 10013
212-989-4433 - 800-221-2240 * FAX 212-463-9758
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COMMODORE/AMIGA

- o, .
C‘ " | REPLACEMENT CHIPS, PARTS, UPGRADES

COMMODORE

6502 R LT 1 L Sty B
ghzZen . g = 9.95
PLAGDOG114 o iy A
6567 VIC . = ot 9.95
B R T T e L o W il e Sl s e P o et .9.95
AllG01/225-226-227- EEEI HGME. . = §.95
6510/8500 CPU. . e o e 995
CEL Keyboard [Mew) . ... .covrmmie cmen e e 19.95
Coamputer Saver IWCa4 pmteﬂmn SystErr far

spikes & power supply overload . .. i eSS
NEW C&4 Repairable Fower Supply! Hsghcr

amperage {1.8) runs cool (1 year warranty) 24.95

(4.3 amp version for C64 includes Commodore

Diagnostician, Perfect for packet.) . ... A T

AMIGA

B520A CIA (Most problematic chap) | : . 11.85
1.3 Kickstart ROM . 2995
8372A 1 Meg Agnus, Inc. ""Final Tesr dmgﬂnstc

diskette/Rockwell chip puller o " 8
8373 5uper Denise (Enhanced Chip Set) ... ..... 4285
8362 Denise = e ciaprdaah
BABAPaula e mnn e aiag s e o e R
5719 Gary : e T P 12.85
1 x 4/80 5C ZIP (A3000) .. .. 5 ” e L
AL} PC Motherboard {populated and temem : 189.95
A2000 PC Motherboard (new) with 83724/1. BHDI".-".'BETE 529.95

MegaChip 2000/2Meg. Agnus/Rockwell chip puller!

Final Test " diagnostic diskette 299,99
AS00 200 watt Big Foot Universal Switching Pwr Supffan . 83.95
Amiga ABDD keyboard (new, exact replacement) 59.50
Switch-Itt electronic Rom selector switch

complete compatibility with all software . ... $44.50
McCoy PLCC Agnus chip puller sold as Burndy by CBM
for $29. Our Price . . . oy . 1. Lo 21495

E] THE GRAPEVINE GROUP, INC.
3 Chestnut Street, Suffern, NY 10901

ORDER LINE 1-800-292-7445

Fax: 914-357-6243
Prices Subject to Change

014-357-2424
We Ship Worldwide

Hours: 9-6 EST M-F
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*Custom Graphics with your Call Sign

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

+12 VDC Operation

Instant Video ID

*Video Relay for switching in Live
Camera Video

*Built-in Automatic Sequencer-Timer
(steps through all four screens)

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics

ELKTRONICS
12536 T.R. 77 * Findlay, OH 45840

(419) 422-8206

ELKTRONICS

12536 T.R. 77
Findlay, OH 45840
(419) +22-6206

THE MULTIPLE RECEIVER SOLUTION

4 Channel Signal-to-Noise Voter

» Expandable to 32 Channel by Just Adding Cards
o Contnuous Valing

» | ED Indicatars of COR and VMoled Signals

o Built-in Cahbrator

= Remole-Vated Inchcators Pinned Dot

s 415 ¥ 6 Double Sided Gold Plated 44 Pin Card

« Remote Disable inpults

s MORE

Built, tested and calibrated with manual

$370.00

Hack mount version also available

For more information call or write

DOUG HALL ELECTRONICS

Voter Department
815 E. Hudson Street, Columbus, Ohio 43211

SEE YOU AT DAYTON
(614) 261-8871
FAX (614) 261-8805
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DUAL BAND GAIN
WITHOUT
PAIN

-—-.

GET DUAL BAND PERFORMANCE

WITH ON-GLASS CONVENIENCE.

Larsen® Antennas announces a breakthrough in dual
band on-glass antenna design. The Kulglass™ KG 2/70
enables simultaneous use of the 2 meter and 70 centimeter
bands without sacraficing gain—-and without drilling a hole in
your car.

The KG 2/70 operates as a half-wave on VHF and a
collinear on UHE It requires no ground plane yet achieves
2.5 dBd gain on 2 meters and 4.5 dBd on 70 centimeters.
| The antenna is factory tuned to provide ample bandwidth at
1.5:1 VSWR.

For top performance and long life, this dual band
antenna is constructed of a durable black polyurethane
coated whip and polycarbonate housing.

For more details on the KG 2/70 and our No Nonsense
one year warranty, contact your favorite amateur dealer or
the Larsen factory. In the U.S., 1-800-426-1656; in Canada,
1-800-663-6734.

You have everything to gain.

®
rsen Fintennas

Larsen is a registered trademark of Larsen Flectronics, Inc., US.A.
Klilglass Antenna Senes US. Patent #4.764,773
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73 Review

by Louis A. Smith Il N3BAH

The AOR AR3000
Communications Receiver

Continuous coverage from 100 kHz to 2036 MHz
in a three-pound package.

Number 15 on your Feedback card

Ace Communications
10701 E. 106th St.

Indianapolis IN 46256

Telephone: (317) 842-7115, (B00) 445-7717;
Fax: (317) B49-8794

Price Class: $1095

F ew receivers offer good cover-

age on both shortwave and
public safety bands, and those that
do are high priced and include so-
phisticated features not needed by
the average hobbyist. With today's
soaring costs, economy of equip-
ment is important, particularly for
the operator on a limited budget.
That's why the introduction of the
AR3000 communications receiver
is a welcome addition to the ama-
teur and radio hobbyist market.
The AR3000 is a combination
general coverage and scanning
monitor receiver, with synthesized
coverage extending continuously

1

from 100 kHz to 2.036 GHz, 400
programmable memory channels,
and four independent search ranges. It's a
vastly improved version of earlier AOR mod-
els, and is tailored to the needs of the radio
amateur by providing more essential features,
without unnecessary frills. Modes received in-
clude AM, USB, LSB, CW, and narrow and
wideband FM. Programming is accomplished
via a front panel keyboard augmented by a
rotary dial, or by an optional PC control capa-
bility. All information regarding programming
and frequency storage is displayed on the
easy-to-read LCD display which also contains
a bar-type LCD S/RF meter. The control com-
plement is rounded out by rotary volume and
squelch and an on/off push-button. On the
rear panel are the BNC antenna and power
connectors, a 3.5mm external speaker jack,
and a 9-pin DIN jack for use in automatic tape
recording.

The AR3000 is a professional-looking, com-
pact receiver. Housed in a 3-1/7" (H) x 5-2/5"
(W) x 7-7/8" (D) dark gray plastic case with a
sloping front panel, the unit weighs less than
three pounds, yet is solidly constructed and
ergonomically pleasing. Accessories included
are an AC adapter, DC power cord with
cigarette lighter plug for mobile use, 26-1/2"
telescoping antenna with BNC connector, in-
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ing knob adds a familiar touch to
this computerized receiver for
those who are accustomed to us-
ing slide-rule tuning. It is designed
so that the synthesizer will move
one increment/channel up or down
for each click of the knob when in
the manual mode. [Ed Note: The
new AR3000A model has a smooth
feel tuning control.] The adjacent
directional arrow keys operate in a
similar manner, and may be used
to fast forward/reverse when held
down.

The front panel volume and
squelch rotary controls operate
smoothly throughout their range,

Photo A. The AOR AR-3000 communications receiver.

struction manual, and one-year manufactur-
er's warranty. Optional accessories available
from AOR include an earphone, mobile
mounting external speaker, mobile mounting
bracket, wideband preamp, and an extended

warranty program.

Front Panel Controls and the PC Option

All receiver functions are controlled by the
front panel keyboard, which consists of 26
individual keys, 22 of which perform dual func-
tions such as mode and increment selection.
In order to activate the alternate functions la-
beled above these numeric keys, you must
first press the second function key, followed
immediately by the key with the desired alter-
nate function. In contrast with those used on
early AOR models, the keypad used on the
3000 is sturdily built, with keys that do not
wobble in their slots, and a label template
surrounding them which is firmly adhered to
the case. The only negative comment regard-
ing the control ensemble is that the dark color
used to indicate the keyboard’s second func-
tions makes the template difficult to read in
low-light conditions.

In addition to using the keyboard for direct
frequency entry, the professionally-styled tun-

and the push-button on/off control

allows you to return to a preset vol-
ume setting instantly. A front-mounted 3.5mm
headphone jack allows for private listening.

Directly above the keys is an LCD display,
providing a constant readout on all receiver
functions. Data included in the display’s read-
out includes the frequency received; whether
the unit is in the manual tuning, manual
searching, or automatic (programmed)
searching status; the channel number when
scanning one of the memory banks; plus a
bar-type signal strength meter. A 24-hour for-
mat digital clock is also included, which re-
mains visible even when the radio is not in
use. All information is easy to see against the
display's green background, and an adequate
backlight is also included to enhance low-light
viewing. To the left of the LCD display are LED
indicators which show which scan/search
bank the unit is operating in, as well as indicat-
ing engagement of the sleep timer feature,
and when the keypad is in second function key
status.

In addition to the keypad, the AR3000 may
also be directly controlled by a personal
computer, On the rear panel of the unit is a bus
connector for interfacing with any PC with
an RS-232 serial port. Optional cable and
software needed to interface with an IBM or
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We just struck gold with a miniature, high qual-
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. Our DTD-1 will decode
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digit reset. It contains a crystal controlled, single
chip DTMF decoder that works great in bad sig-
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and momentary outputs. Why carry that heavy
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MS-DOS type machine may be purchased as
accessories. PC control also greatly expands
frequency storage capability. Detailed inter-
face instructions are provided in the instruc-
tion manual, and while | was unable to person-
ally verify this aspect of the unit’s operation,
reports from other sources indicate few prob-
lems using PC control. Of course, ACE offers
complete technical assistance via their toll-
free information and order line.

Programming and Searching

As received from the factory, the unit con-
tains no pre-programmed frequencies and
must be loaded with the user's selections.
Programming is easy, and you may want 1o
either directly enter your favorite channels or
use one of several search features to discover
new ones.

Representing a true hybrid between a con-
ventional scanning monitor and a general cov-
erage receiver, the AR3000 allows you to se-
lect frequencies in several ways. First, direct
keyboard entry of any frequency may be ac-
complished simply by first touching the **Dial’
key, and then entering the desired frequency
on the keypad. Next, you press the ‘Mode"
key and turn the tuning knob to select between
AM, CW, NFM, etc. modes as indicated in the
display, and then press “Enter.” Finally, you
select a tuning increment, which can be any
number down to 50 Hz. With these initial set-
tings completed, each click of the tuning knob
or press of the arrow keys will adjust the fre-
quency upward or downward by one incre-
ment. To activate automatic tuning (which the
instructions call ““manual searching'’), you
hold down the appropriate directional arrow
key for several seconds to start the receiver
automatically advancing in the selected direc-
tion until it encounters an active frequency.
Manual searching may be resumed again by
using an arrow key or the tuning knob. To
return to manual tuning, simply press the
"Dial’" key again. A separate "‘Dial’" frequen-
cy and related data may be stored in each of
the four memory banks.

The second means of locating active fre-
quencies is automatic (or “‘programmed’’)
searching. After selecting one of these banks,
labeled M1 through M4, pressing of the
““Search.Set” key in its second function be-
gins prompting you to enter the intended
search increment, reception mode, and the
lower and upper search limits. The internal
microprocessor takes over and begins moving
from one search range to the other at a rate of
approximately 20 increments per second,
Separate automatic search ranges may be
entered into each of the four memory banks,
and searching must be conducted in only one
bank at a time, since banks cannot be linked
together. The search direction can be
changed instantly by a turn of the tuning knob.

An interesting function of the tuning knob in
relation to searching is that by pulling the knob
out slightly, the search increment is multiplied
by a factor of 10, so as to move through the
range more quickly. When this feature is en-
gaged, the word ‘“'step’” appears in the dis-
play, and disappears when stepping is disen-
gaged by pulling the knob once more.
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Finally, frequencies may be locaded into the
memory channels. To accomplish this, you
select one of the memory banks using the
second function “Bank™ key to toggle among
the four banks of 100 channels. Frequencies
can be entered into individual channels num-
bered 00 through 99 within the bank, using a
similar keyboard sequence as for direct key-
board entry described above. Frequencies
may be entered in any combination of bands
and modes, keeping in mind that channel 00 is
designated as the priority channel in each bank.
Active frequencies encountered when manu-
ally or automatically searching may also be
directly entered into a memory bank channel.

“The unit’s frequency
coverage is unsurpassed
by any other commercially
available synthesized
scanning receiverin its
price class.”

Each bank may be automatically scanned,
or used as a bank of preset channels to manu-
ally select from. This is especially useful when
moenitoring shortwave broadcasts or checking
your favorite net and repeater frequencies. In
addition, individual memory channels may be
locked-out by pressing the second function
“Ch.Pass" key to engage the Channel Pass
feature when stopped on the desired channel.

Once entered, all search ranges, memory
channels, and related data are permanently
stored in a non-volatile memory, and may be
reviewed or changed at the user’s discretion.

Performance

The AR3000 performed outstandingly well
in all areas of its specifications, demonstrating
excellent sensitivity and selectivity across the
spectrum. Even in UHF and higher frequency
bands, the ability to receive signals far greater
than the usual “line of sight” distance was
good even when using the telescoping whip
antenna. This, coupled with the fact that very
few birdie frequencies were encountered
(e.g., only one was noted between 220-225
MHz), made monitoring a breeze. No adjacent
channel interference was noted, and the
2-1/2" internal speaker’'s output was more
than ample, though the fact that it was bottom-
mounted tended to direct the sound into the
surface on which it was sitting.

The unit's scan/search speed of 20 chan-
nels per second was adequate to cover a full
bank of 100 channels. If using a memory bank
to scan public safety frequencies, which often
have spontaneous, shorl transmissions, it is
advisable to only scan over about 40 chan-
nels, to lessen the likelihood of missed trans-
missions. If scanning a group of amateur re-
peater/simplex channels, a full 100 channel
repertoire could be effectively scanned, as the
transmissions would be sufficiently long to
stop the scanning, and allow you to manually
select a conversation of interest. To preclude

the possibility of missed transmissions when
scanning an entire bank, however, a scan rate
of at least 40 channels per second would be
more desirable.

One observation relating to the scan feature
is that when frequencies from diverse parts of
the spectrum are grouped in a single memory
bank and scanned, the unit tends to skip over
active channels unless there is a very strong
signal present. A good example of this is when
one attempts to group frequencies from the
HF amateur bands with those in the VHF
range into the same bank. The unit was ob-
served to skip over signals whose presence
was only noted by momentary flashes on the
signal strength meter. A similar situation also
occurred when frequencies from both FM and
non-FM modes were grouped into the same
bank. While ACE’s instruction manual does
not address this condition, the best advice is
to keep channeis utilizing the FM mode in a
separate bank from those channels utilizing
USB, AM, etc.

Most monitoring on the VHF bands and
above involves FM reception. Due to its wide
frequency coverage, the AR3000 includes a
dual FM reception capability with narrow
(NFM) and wide (WFM) modes available on
any frequency. In the NFM mode the unit re-
ceives the standard 5 kHz deviation FM voice
modulation common in the VHF/UHF ama-
teur, land mobile, and cellular radio services.
WFM is provided for reception of standard FM
broadcast signals between 88 and 108 MHz,
and the audio portion of TV broadcast signals
in the VHF and UHF spectrum. Some users of
the AR3000 report success in using the WFM
mode in conjunction with equipment to de-
modulate weather and other satellite signals
around 136 MHz. [Ed Note: I've used the
AR3000 to successfully track weather bureau
radiosonde balloons on 1.680 GHz (wideband
FM).]

Special Features

Enhancing the unit's searching versatility
are several unique features known as Fre-
quency Pass and Free Scan, which allow for
virtually hands-free operation.

Frequency Pass is a blessing for anyone
who has ever used a receiver with a synthe-
sized search feature, only to find an annoying
“birdie”” frequency in the midst of the search
range. In such cases, even in the absence of
actual signals, the internally generated birdie
would halt searching, requiring operator ac-
tion to resume the search. The AR3000, de-
spite its relatively small number of birdie fre-
quencies, compensates for this problem by
allowing the user to enter up to 48 of these
problem frequencies into a special memory.
The user accomplishes this by touching
“Freq.Pass" in the second function mode,
and then entering the problem frequency. The
radio permanently remembers these entries,
and will eliminate them anytime the radio au-
tomatically searches over a range containing
them. It will not prevent such frequencies from
being monitored in either the direct keyboard
entry or manual search mode. Passed fre-
quencies can be easily displayed for verifica-
tion, and deleted at will using a few simple
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keystrokes. This feature is useful not only for
blocking out interference signals, but also
when trying to locate new frequencies in a part
of the spectrum populated by numerous ac-
tive frequencies. In the latter case, these
known active frequencies can simply be
“passed,” thus leaving the receiver to stop
only on previously unknown active frequen-
cies.

Another unique feature is Free Scan, which
can be used either when searching or scan-
ning in a memory bank. Free Scan causes the
receiver to resume automatic searching ap-
proximately five seconds after an active fre-
quency is located, even if the signal is still
present. In this way, when searching in a band
with numerous active frequencies (for exam-
ple, shortwave broadcasters), the listener can
briefly sample each active station without ever
having to touch the receiver. This feature can
also be used when scanning the channel
banks. When using Free Scan, the decimal
points in the LCD multi-function display alter-
nately flash between the MHz and kHz posi-
tions.

An interesting feature which is useful for
monitoring repeater traffic is Frequency Shift.
After programming in the desired repeater off-
set (for example, +5.0 MHz for 440 MHz FM,
or +0.600 MHz for 2 meters), you may instant-
ly monitor the signal on the repeater input by
pressing “‘Freq.Shift,” in much the same way
as on synthesized transceivers.

Wrapping up the list of features is a pro-
grammable sleep timer, which allows you to
sel a length of time after which the radio will
automatically shut itself off. The “Alarm”’ fea-
ture allows you to enter a desired “on" time,
so that you can wake to the same frequency,
search or scan bank which the radio was oper-
ating on when it was last turned off.

A voice-activated auto tape-recording capa-
bility is also provided via the DIN jack on the
rear panel. General details on interfacing with
a recorder are supplied in the instruction man-
ual. This feature allows you to capture all
transmissions on a cassette tape for review
later.

While the unit resembles a conventional
programmable scanner, hiding behind this
disguise is an outstanding shortwave re-
ceiver. Expanded frequency coverage al-
lows reception of international broadcasts
in all bands below 30 MHz, with more
than adequate sensitivity to receive a full
spectrum of stations using the telescoping
antenna, due to the GaAsFET RF amp

employed. While the unit lacks several other
features useful on shortwave, such as an
AGC control, noise blanker, or notch filter,
this does not impair the unit’s functioning on
these bands.

HF performance is enhanced from earlier
models by the addition of a user-adjustable
tuning increment. With a minimum setting of
50 Hz, tuning in the amateur and shortwave
broadcast bands demonstrated that the
AR3000 is a serious contender among com-
munications receivers, It is easy to ferret out
one signal from the pack with a receiver capa-
ble of such sharp tuning, due to the 15 band-
pass filters the AR3000 uses to sharpen tun-
ing. | experienced little difficulty in separating
signals, even in a pile-up. In summarizing the
HF tuning characteristics, | found the combi-
nation of the user-adjustable tuning increment
and the frequency step feature (which allows
you to multiply the increment by a factor of 10
simply with a pull of the tuning knob) worked
together to make the AR3000 a pleasure for
listening to either sideband, CW, or AM short-
wave broadcasters.

One welcome result from the combination
of shortwave and scanning receiver in the
same package is the ability to search for active
HF frequencies and then store them in the
scan banks for future reference. With over 400
memory channels, the unit provides ample
room for all the international broadcast and
other frequencies of interest, while still allow-
ing space for conventional VHF/UHF FM
scanning. A similar use may be made of the
unit's coverage in the VHF/UHF television
bands using the WFM mode. For example,
after locating the pertinent audio segments for
the TV channels in your area, you may pro-
gram them into a memory bank, allowing for
easy listening to TV audio when you're travel-
ing!

The unit's ability to switch from a fixed
memory channel to the "'Dial'’ status also
complemented its coverage of the amateur
bands. By simply touching the “"Memo.Bank"
key while scanning a memory bank, you may
take frequencies from the memory channels
and tune around using this channel's frequen-
cy as a starting point. | made use of this fea-
ture to keep track of active net frequencies,
and to tune above or below them to catch
off-frequency stations. Varying the frequency
in this manner does not alter the memory
channel contents. :

Also accessible from the keyboard is a 10
dB signal attenuator, which will lessen the

Scan/Search Speed
IF Frequencies

Audio Output
Power Required

AR3000 Specifications
Frequency Coverage 100 kHz-2036 MHz
Sensitivity 0.35 uV NFM
1.0 yV WFM/AM/SSB/CW
Selectivity Not furnished

Approx. 20 channels/sec.

1st 736.23 MHz
2nd 352.23 MHz
3rd 198.63 MHz
4th 45.0275 MHz
5th 455 kHz
1.2W at 40

13.8 VDC at 500 mA
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input signal level. While the unit handied
strong signals without distortion in the regular
mode, the attenuator could prove useful for
VHF/UHF monitoring in urban areas where
the spectrum is congested.

Performance on the VHF/UHF bands was
also impressive. The unit’'s frequency cover-
age is unsurpassed by any other commercial-
ly available synthesized scanning receiver in
its price class. It is important to note that,
unlike some competing models, the AR3000
provides full spectrum coverage between 100
kHz and 2036 MHz with no portions locked out
or eliminated. The excellent sensitivity and
selectivity exhibited on VHF/UHF were virtual-
ly unequaled for monitoring narrowband FM
transmissions (i.e., no noticeable difference in
sensitivity was apparent in receiving frequen-
cies as diverse as 146 MHz and 800 MHz).
The capability to receive all amateur frequen-
cies, most of which are traditionally eliminated
from scanners, as well as UHF aircraft be-
tween 300-400 MHz and cellular land mobile
at 800-900 MHz, provides an extra bonus.
Once you become accustomed to the key-
board repertoire, entering frequencies for the
police, fire, amateur, and other services occu-
pying these bands becomes second nature.
While brief, the instruction manual provides
all necessary information on programming
and after practicing entering search and mem-
ory information a few times, it's easy to catch
on.

The large number of memory channels al-
lows emergency service and amateur fre-
guencies for specific geographic areas to be
entered in their own bank, making it easy to
change from one frequency group to another
at the touch of a button. This feature is espe-
cially useful when using the AR3000 in a vehi-
cle, since it allows you to switch to a complete-
ly programmed bank for each area through
which you are traveling.

The receiver's true versaltility is evident in
its ability to instantly switch from scanning the
banks to functioning as a tunable receiver at
the touch of the “Dial’ key. For example, you
can switch from scanning for local police
transmissions to checking your waich against
a WWV time signal, all in a matter of seconds!
Such changes require 2 minimum of key-
strokes, since the frequencies or search
ranges and corresponding modes can be pro-
grammed once into the unit's memory, and
can then be instantly recalled anytime. The
combined HF through 2 GHz capability in a
single unit no larger than a conventional scan-
ner is truly welcomed, and should serve to
introduce many police/fire/EMS buffs to the
intrigue of the world below 30 MHz, as well as
to acquaint denizens of the amateur bands
with the multitude of other radio services oc-
cupying the spectrum.

With great frequency coverage and a mini-
mum of inconveniences, the AR3000 is a plea-
sure to use. It's user friendly and delivers
good performance in all frequency ranges.
The wide frequency coverage and multiple
modes make it a great all-purpose receiver for
the radio amateur, shortwave or VHF/UHF lis-
tener, and its low price tag makes it a worth-
while investment. &



GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

wired /lested

FEATURES:

e Very low nolse: 0.7dB vhf, 0.8dB uhf

. HI gain: 13-20dB, depand‘s on freq
de dynamic range - resist overload

- Stahle low-feedback dual-gate FET

*Specify tuning range: 26-30, 46-56, 137-150, ]

150-172, 210-230, 400-470, BO0-960 MHz.

MINIATURE

PREAMP |

ONLY $2 9 kit, $44 wired ftestad

e GaAs FET Preamp similar to LNG, ex-
cept designed for low cost & small size.
Only 5/8'W x 1-5 B“L X 3/4'H. Easily
mounts in many

*Specify tuning range: 2535 35-55, 55-90, 90-120,
120-150, 150-200, 200-270, 400-500 MHz.

IN-LINE PREAMP
ONLY 38 9 kit, $ 11 9 wired /tested

* 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. Tower mounting brackets incl.
*Specily tuning range:
400-500 MHz.

HELICAL RESONATOR
PREAMPS

GaAs FET preamps with 3 or 4 section
helical resonators reduce intermod &
cross-band interference in critical appli-
cations, MODEL HRG-(*}, $80 vhf,
$110 uhf. *Specify tuning range: 142-150, 150-
162, 162-174, 213-233, 420-470 MHz.

RECEIVING
CONVERTERS

Low noise converters to receive vhf and
uhf bands on a 10M receiver. Choice of
kit with case & BNC jacks, kit less case
$49 kit w/case $74, w/t in case 599.
est catalog for t:t;lm,r:u'&te listings.
HF input ranges avail: 136-138,
14-1 146, 145-14? 46-148 MHz.
* UHF i"l;'”t ranges avail: 432-434,
435-437, 435.5-437.5 MHz.

120-175, 200-240, or |

TRANSMITTING
CONVERTERS

XV2 for vhi and XV4 for uhf. Models to
convert 10M ssb, cw, fm, etc. to 2M, 432,
435, and for atv. 1W nutput

Kit only $89. PA's up to 45W available.
Request catalog for complete listings.

ACCESSORIES

| TD-3 SUBAUDIBLE TONE DECODER/

ENCODER. Adjustable for any tone.
Designed especially for repeaters, with
remote cnrﬂmi activate/deactivate provi-
sions ................Kit $29, wired/tested $69

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out

. timers, solid-state relay, cnurtaa:-,r beep,

and local speaker amplifier ...........kit $49

CWID. Diode programmed any time in
the field, adjustable tone, speed, and
timer, to go with COR-3 ................ kit $59

COR-4 kit. Com
all on one board for easy construction,
CMOS logic for low power consumption.
Many new features. EPROM sPn}
grammed; specify call kit $99 , w/t $159

TD-2 TOUCH-TONE DECODER/CON- |

TROLLER kit. Full 16 digits, with toll-call
restrictor, programmable. Can turn 5
functions on/off. Great for selective call-
ing, tool ....... kit $89, wired/tested $149

AP-3 AUTOPATCH kit. Use with above
for repeater autopatch. Reverse patch
and phnne hna remote control are std

: ...kit $89, wired/tested $149

AP-2 SIMPLEX AUTOPATCH Timing
Board kit. Use with above for simplex
operation using a transceiver kit $39

MO-202 FSK DATA MODULATOR kit
Run uE to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radio link computers,

telemetry gear, etc. ... kit $49, w/t $79 |

DE-202 FSK DEMODULATOR kit For
receive end of link, ..........kit $49, w/t $79

9500 BAUD DIGITAL AF LINKS. Low-
cost packet networking system,

‘consisting of new MO-96 Modem and

special versions of our 220 or 450 mHz
FM Transmitters and Receivers. Inter-
face directly with most TNC's. Fast,

| diode-switched PA’s output 15 or 50W.

For complete info, call or write for free catalog.

Send £2 foroverseas air mail.

For casual interest (LS. only), check reader service; allow 3-4 weeks.

Order by mail, fax, or phone (s-12, 1-5 eastern time).

Min. $5 S&H charge for tirst pound plus add'l weight & insurance.
Use VISA, Mastercard, check, or UPS C.0O.D. (s5tee).
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e COR and CWID |

If you always thought a micruprucessnr—cnntrullad
repeater had to be expensive, LOOK AGAIN! You

could easily spend this much just for a controller.

REP-200 REPEATER

A premium repeater with autopatch and many versatile dtmf
control features at less than many charge for a bare-bones repeater!
We don’t skimp on rf modules, either! Check the features on
R144 Receiver, for instance: GaAs FET front-end, helical

resonators, sharp crystal filters, hysteresis squeich.
Kit $1095; w/t only $1295!

Other models available:

REP-200V Economy Repeater Kil. As above,

except uses COR-4 Controller without DTMF control or autopatch. Kit only $795.
REP-200N Repeater with no controller. For use with external controller,
such as those made by ACC. Kit only $695, w/t $995.

= Available for the 143-174, 213-233, 420-475, 902-928 MHz bands.
FCC type accepted for commercial service (vhf and uhf).

* Rugged exciter and PA, designed for continuous duty.

* Power out 15W (25W aption)143-174 MHz; 15W 213-233; 10W uhf or 802-928MHz.

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

= Six courtesy beep types, including two pleasant, sequential, multi-tone bursts.

* AUTOPATCH: either open or closed access, toll-call restrict, auto-disconnect.

*» Reverse Autopatch: two types, auto-answer or ring tone on the air.

* Pulse (rotary] dial option available.

* DTMF CONTROL: over 45 functions can be controlled by touch-tone. Separate
4-digit control code for each function, plus extra 4-digit owner password.

* Owner can inhibit autopatch or repeater, enable either open- or closed-access for
repeater or autopatch, and enable toll calls, reverse patch, kerchunk filter, site
alarm, aux revr, and other options, including two auxiliary external circuits.

* The cwid message, dtmf command codes, and owner-specified default parameters
for car and cwid timers and tones are burned into the eprom at the factory.

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

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

* Many built-in diagnostic & testing fun_cﬁﬂns using microprocessor.

= Color coded led's indicate status of all major functions.

« Welded partitions for exciter, pa, receiver, and controller. PEM nuts hold covers.

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

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

FM EXCITERS: 2W continuous
. TCXO & xtal oven options.

FL': type accepted for com’l

high band & uhft.

= TAS1: 143-174, 213-233
MHz ...kit $109, w/t $189.

* TA451: 420-475 MHz
..Kit $108, w/t $189.

* TA901: 902-928 MHz,
(0.5W out); w/t $218.

= VHF & UHF AMPLIFIERS.
For fm, ssh, atv. Output levels from
10W to 100W. Several models starting at $99.

FM RECEIVERS:
* R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. GaAs FET front end,
0.15uV sensitivity! Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity: >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch; afc
tracks drift. ...kit $149, w/t $218.
= R451 FM RCVR, for 420-475 MHz.
Similar to above. ..kit $149, w/t $218.
= R901 FM RCVR, for 902-928MH:z.
Triple- cnnversmn GaAs FET front end.
5169, w/t $249, :
« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
w /o helical res or afc. ...Kits $129, w/t $218.
= R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, wt $219.

OUR 30TH YEAR!

» . [
amlronics, inc.
65 MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 ~ FAX 716-392-9420
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Hams witH cLAss

Carole Perry WB2ZMGP
P.O. Box 131646
Staten Island NY 10313-0006

Radios and Runners
“Why am | doing this?" | sleepily

asked myself as | drove to Forl
Wadsworth, Staten Island, at 4:30a.m.
on November 3, 1991—Marathon Day
in New York City. Every year that I've
participated in the Marathon, I've had
this diatribe with myself. I'm noteven a
runner! | go there as a dutiful ham and
because my friend and ARRL Director
Steve Mendelsohn WA2DHF would
yell at me if | didn't.

pate in helping to support the 25,000
runners who begin to show up at the
crack of dawn.

Marathon Vita

The “numbers’™ associated with the
New York City Marathon are impres-
sive. Nearly 3,000 New York City police
officers work along the Marathon
route. To date, a total of 221,898 run-
ners have crossed the finish line of
the 21 previous Marathons. Citizens of
124 countries have participated in
the Marathon's first 21 years. (In con-
trast, just 111 countries have been
represented at the 12 Olympic Games

Photo A. 25,000 runners arrive al the crack of dawn at the starting line at the

Verrazano Narrows Bridge.

'n
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Photo B. (Left to right): Gus Hahn KA2STS, Rich Balas N2KOO, George Rice Jr.
NA2V, and Stan Olochwoszcz N2AYJ at Radio Headquarters at Fort Wadsworth,
Staten Island, New York.

With eyelids at half-mast, | ap-
proached the fort at the foot of the Ver-
razano Narrows Bridge where the
Marathon begins. Within minutes of ar-
riving at the command headquarters
for the amateur radio operations, | was
totally caught up in the spirit and the
excitement ol a most incredible event.
(A strong cup of coffee didn't hurt, ei-
ther!) There obviously has to be a good
reason why 8,000 volunteers partici-

dating back to the inaugural of the
Modern Games in Athens in 1896.)
The New York City Marathon is the
largest Marathon in the world, with
over 45,000 applications submitted.
And, according to the NYC Poalice De-
partment, it is the largest spectator
sporting event in the world, Nearly 2
million people line the streets at vari-
ous times during the race. In 1981,
there were 8,000 runners from 91
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countries. Over 350 linguists were re-
cruited from United Nations volunteers
and from Metro International, a group
of exchange students.

Over 200 American Red Cross vol-
unteers assisted the city's Emergency
Medical Services team. Besides
providing non-emergency first aid
treatment, they also distributed and
served 32,000 cups of coffee, 12,000
cups of hot chocolate, 6,000 cups of
tea, 5,6000 sandwiches, 15,600
donuts and 8,400 rolls. Can you begin
to picture the amount of work, organi-
zation and effort that goes into this
event?

Who Makes It Work

The contributions of all the volun-
teers are vital to the smooth operations
of this mammoth enterprise. Obvious-
ly, though, itis the communications as-
pect which is at the core of the orga-
nized efforts of the entire event that
day. More than 400 ham radio volun-
teers representing seven states set up
a network of communications that has
been called the “‘Central Nervous Sys-
tem’’ of the Marathon.

Mets are set up to deal with the prob-
lem of downed runners, calls for doc-
lors and medical supplies, and for the
replacement of other supplies and
equipment needed that day. Ham radio
operators are the link to the concerned
people waiting at the Family Reunion
Area to inform them if their friends or
family may have dropped outl, and
where they can meet.

In the past, I've been assigned to the
supply truck at Fort Wadsworth, and to
“shadow’ various administrators and
coordinators and offer communica-
tions capabilities wherever they are
needed. This year | was assigned 1o
"“‘shadow'’ the doctor in charge of the
medical area, Joe Wisenfeld. The NYC
Marathon has the largest medical staff
ever assembled for a sporting event.
The staff includes 1,500 doctors, podi-
atrists, chiropractors, nurses, physical
and massage therapists, emergency
medical technicians, and support med-
ical personnel. | was really impressed
with the dedication and professional
care | saw being administered in the
medical tent.

Several former ham radio students
of mine who were runners that day fol-
lowed the orange hats until they found
me. As a ham, | feel good being part of
a team that is so vital to the safety and
success of the participants. It's also
gratifying when folks who know you
stop by to say ‘“‘thanks,” and when
strangers take the time to tell you how
much they rely on seeing those orange
Amateur Radio Emergency Communi-
cations caps along the route.

Hams on the Sweep Bus

My friends Bob Chamberlain
W2HVX and Richard Sandell WKER
were doing their part on the Sweep
Bus. Bob told me that he thinks that
nowhere is the contribution of amateur
radio communications to public wel-
fare and safety more evident than in
the Sweep Bus Operations of the NYC
Marathon. This year eight buses were

used on the route to pick up runners
who had dropped out of the race and to
transport them to the Family Reunion
Area in Central Park. Every bus has a
ham radio operator on board with the
ability to communicate the location and
condition of boarding runners, and to
call for quick medical assistance if
needed.

Information was immediately re-
layed by the hams to family members
in the Central Park facility as to
whether their runner had boarded the
bus, whether or nol there appeared to
be any injury, and the expected bus
arrival time. Further information was
made available on the whereabouts of
runners transferred by ambulance to a
hospital.

Bob tells me that some runners
who boarded the bus were too sick to
get off by themselves. Hams were in-
strumental both on the buses and off
in calling for ambulances or other
medical assistance to help these run-
ners. Also, if a runner fell between the
mile markers, he was likely to be
helped by the hams in pre-positioned
buses along the route or by a hamon a
Sweep Bus. The ham radio operators
were in a position to observe the prob-
lems immediately and to quickly offer
assistance via their radios.

The volunteer ham radio operators
use their own portable radio equipment
to communicate from inside their
buses over the entire Marathon course
from the starting point on Staten Island
through all the boroughs of New York
to the finish line in Central Park, a
distance of 26.2 miles. Members of
the Amateur Radio Emergency Ser-
vice join forces with operators from
the ARRL in helping to smooth the way
in every aspect of Marathon opera-
tions.

The group is organized by Steve
Mendelsohn WA2DHF. A responsi-
bility of this magnitude could only be
handled by a thoroughly dedicated
and talented individual who knows
how to motivate and to get the besl
out of the hundreds of hams who vol-
unteered. Steve works with the radio
clubs throughout the year, helping
to get things organized for the big
event.

On Staten Island, two hard-working
hams, George Rice NA2V and Steve
Zuvicich KAZHXU, were coordinators
of the starting area communications.
It's a pleasure working with these
people every year. From the time the
hams stari their operations at Fort
Wadsworth on Saturday at 11:30 p.m.
to Sunday'’s final transmission at 7:00
p.m., they are on the air, helping keep
participants and the viewing public
safe.

Back in my class the next day, |
was exhausted, but armed with count-
less ham radio stories to share with the
children who love to hear these anec-
dotes.

So | guess I'll be griping again next
year when my alarm clock rudely awak-
ens me on Marathon morning. But |
also know I'll keep on going back
because I'm so very proud to be a part
of the amateur radio team. [§ij
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Modern, High-Performance Stations use
Antennas, Duplexers, Triplexers and Accessories!
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Joe Moell, P.E., KBOV
P.O. Box 2508
Fullerton CA 92633

Foxhunt Fame Awaits You

The gauntiet is down! If you think of
yourself as a worldclass foxhunter,
here's your chance o prove it. You're
hereby invited to be part of one of the
world's most prestigious radio direc-
tion finding (RDF) competitions.

More on that in a moment, but first
some background for new readers.
Hidden transmitter hunts, often called
foxhunts or T-hunts, are an exciting
ham radio sport. Hunters compete us-
ing various types of RDF gear, trying to
locate one or more ''fox’’ stations.

Here in the USA, most hunts involve
mobiles and lots of driving. Almost
everywhere else in the world it's an
on-foot sporting event (see Photo A).
For an in-depth look at international
foxhunting, see ““Homing In"’ for Sep-
tember and December 1991, plus
‘*Showdown in Portland™ in the
November 1991 issue of 73 Amateur
Radio Today.

The Lvov Connection

Your invitation to foxhunt fame and
glory is being passed along via John
Douglas N@ISL/UA4LIS, Technical Di-
rector of the Foundation for Amateur
International Services. John is not a
T-hunter himself. He is an ardent US
DXer who has made many friends in
UA-land over the years. These friend-
ships led to an invitation to visit.

Last year, NOISL and David Larsen
KK4WW went to Lvov (pronounced
"“luh-VOHV"'"), Ukraine, and Ulya-
novsk, Russia, to give seminars on in-
dustrial automation. Their host, Victor
Goncharsky UBSWE, arranged meet-
ings with local hams at every stop
along the way.

Sl

Radio Direction Finding

“"We flew into Moscow and took the
train to Lvov, which takes 25 hours,”
John explains. “During the train trip, |
was introduced to Igor Shewchuk
UBSSBD. He's ‘Mr. Foxhunter' in the
Ukraine, and runs all of the local com-
petitions. He asked me if | would like to
come out and see a hunt and maybe
chase down a fox.

“That was just too good an experi-
ance to pass up. Lvov has the second
largest foxhunt in the Commonweaith
each year, second only to the Moscow
Games. The sport is closely regulated
by the Radiosports Federation.

"I got to see a training competition.
They have a young persons’ event for
ages 15 through 19. Boys and girls are
in different classes (Photo B). They al-
so have events for adult teams and
adult individuals.

A standard foxhunt course consists
of five transmitters, each beeping for
one minute in sequence, on one fre-
quency (see Photo C). A finish line
transmitter operates continuously on a
separate frequency. Your mission is to
find all foxes in the shortest time."

“The events are strelched over lwo
days,”’ John says, “'so you may have
two hunts one day and one the next, lor
example.”

You should be in good physical con-
dition if you wanl to compete. UBSSBD
writes, ‘'Foreign foxhunters need 1o
consider their ability to run or walk up
to 10 kilometers in two hours.”” Of
course, if your RDF skills are less than
perfect, you may cover much more
than 10 km!

Visiting teams from faraway coun-
tries always add excitement to a ra-
diosports competition. The Ukrainian
Open BRDF Contest has hosted leams
from Finland, Japan, Russia, and
Czechoslovakia. Participation by a
team from the USA would be a first.

— e ——p—
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Photo A. Foxhunting won't make you rich, but there are lots of medals to be won
and good limes to be shared at international competitions. Winners of the Ukrani-
an hunt can compete in the IARU Regional Championships.
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Photo B. Boys, girls, men, and women compete in various categories, trying to find

the five fox transmitters. This Russian hunt is on the 80 meter band. There are also
2 meter evenls, and sometimes 10 meters is used.

“Igor would just love to have an
American team compele,'’ says
NOISL. “He asked me if | could find
anyone who was interested in attend-
ing the Games this year in September.
He is willing to help with the invitations,
picking people up in Moscow, bringing
them into Lvov, loaning them equip-
ment, and letting them practice in ad-
vance."”

Tempus Fugit

I'll tell you more in future columns
about Lvov, its hams, and radiosport-
ing in the Ukraine. Meanwhile, start
your training program, get your
passport, and check your piggy bank.
Even though athletes are given priori-
ty, it takes time for the Ukrainians to
authorize your visit and to arrange for
your ham privileges there.

Igor and his ham friends will host you
in Lvov, but you must be responsible
for your transportation to that city. Ex-
pect to spend about $1,200 per person.
John has promised to help with ar-
rangemenis.

NRISL is a seasoned traveler to that
part of the world and can give you prac-
tical advice on what 1o bring, what not
to bring, and what to expecl. For exam-
ple, you need not bring your RDF
gear—there will be plenty for you to
use. But be sure to pack practical items
such as AA batteries to exchange as
gifts.

If you are truly serious about taking
part in the Ukrainian Games, write to
John at 19164 - 147th Street NW, Elk
River MN 55330. John is active on
Internet; his address there is jrd@
duke.cdc.com.

**Homing In"" will be closely following
the organizing of RDF Team USA.
Please let me know your plans. Write to
me at the address above (SASE please
if you want a reply) or contact me elec-
tronically via CompuServe (75236,
2165), Internet (JoeMoell@cup.
portal.com), or packet (KOOV @
WBEYMH-2.#SOCAL.CA.USA.NA).

Mother Nature Hides It Well

Repeaters in Southern California are
buzzing with discussions of one of the
longest and most difficult RDF efforts
in anyone's memory. 73 editor Bill
Brown WBBELK and Mike Henkoski
KC6CCC launched a helium balloon
ATV package shortly before sunset on
January 4 to get views of the annular
solar eclipse from above the cloud
cover.

| am sure Bill is covering the ATV
part of the event in his own column. But
Mike and Bill missed out on the biggest
challenge—recovering their equip-
ment package. It turned out to be the
best example of cooperation in years
among normally competitive me-first
T-hunters.

Bill's ability to predict impact points
is impressive. Twenty-four hours be-
fore launch, he said that after its fall
from 100,000 feet, the package would
end up 52.6 miles from the launch site
on a bearing line of 87.5 degrees. He
missed the actual spot by only 8.5
miles.

At the time of impact Saturday night,
eight mobiles full of T-hunters (B-
hunters?) were converging on the
mountains north of the tiny town of An-
za, following the 100 milliwatt 2 meter
beacon. The roads were rough and rut-
ted. My rotating antenna mast broke
from the flexing, sending WABOPS
and me home before midnight.

Hunters soon realized that there
were no accessible roads to be found
for closing in. A couple of the teams in
four-wheel-drive vehicles got stuck and
had to be winched out. But this didn't
stop the intrepid do-or-die Southern
California RDFers,

NEMI, N6MJN, N6XFC, and N6EXTJ
set out on foot, while the remaining
hunters (WB6ADC, WAGBCYY,
WABFAT, KK6CU, KF6GQ, WBEJPI,
NEKKN, WABPYE and KC6TNJ) stood
by to take bearings on the signal and
on the hikers, to keep them from get-



Townsend Electronics The HF5B “Butterfly”™

A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Dipole on 17 Meters

RIG
SAVER

Allows you to
safely mount
your hand-held
or mobile radio
where you can
see the controls.
Vinyl coated adapter
plate protects your
radio,

SlimLine $24.95.
Heavy Duty $29.95
+ $3.005 & H.
Adaptable to nearly
any vehicle or
station use.
Mounts on ANY
single flat surface.

P.O. Box 415
Pierceton, IN 46562
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but not performance.
* No lossy traps; full
element radiates on
all bands.
* Turns with TV
rotor
+ 19 |bs.

Butternut
Verticals

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

Model HF6V
*80, 40, 30, 20 15 and 10 meters
automaltic bandswiiching

vAdd-gn kil for 17 and 12 melers
avallable now

* 26 1t 1all

Model HF2V
sDesigned for the low-band DXer

*Aulomatic bandswitching on B0 and
40 meters

=Add-on umits for 160 and 30 or 20
melers

=32 teel 1all - may be 1op loaded for
additicnal bandwidih

For more information see your
dealer or writ= for a free brochure

@ BUTTERNUT ELECTRONICS CO.
W}/ P.O. Box 123, Olmito, TX 78575

here 1S the next generation Repeater

MARK 4CR

The only repeaters and controllers

with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a
Mark 4.

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Masterm real speech ® voice
readout of received signal strength,
deviation, and frequency error ® 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.

Phone: #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Eim Park, Groveland, MA 01834

2 meters 220 440

CIRCLE 144 ON READER SERVICE CARD



MOTOROLA RADIUS

* For the discriminating amateur involved in
commercial communications as well. Meet
significantly tighter commercial specs!

* Up to 40% discount.

* 3 year warranty by Motorola, an added year

provided by Procomm.

simultaneously.

%2 * Mobiles/handhelds and accessories to meet
your amateur/commercial needs

Motorola Catalog $10—
refundable with purchase.

1948 Coventry Ct.
Thousand Oaks, CA 91362
Phone: 805-497-2397

*See review in Oct. 73, 1984

NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.

*Sepl. 73, 1985 March 73, 1986
CQ, Dac. 1588 Mar. W.R. 81

BILAL COMPANY

137 Manchester Drive _ 'n
Florissant, Colorado 80816 |
(719) 687-0650 Bt ]

CIRCLE 42 ON READER SERVICE CARD
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ting lostin the dark. N6JSX manned his
base station, plotting bearings and
keeping track of stray hunters,

It was at this point that everyone be-
gan to envy balloon hunters in other
paris of the country. It must be nice to
be able to DF in flal cultivated terrain
with roads at least every mile on a grid,
worrying only about whether a farmer
will show up with a shotgun. Instead,
these folks found themselves at 4,500
feet elevation, shoulder-deep in wall-
to-wall manzanita bushes that made it
a Herculean effort to move forward
while encumbered with RDF gear.

The bearing kept indicating, “‘It's
just over the next ridge.”” But by dawn
Sunday the hunters had had enough.
Cold and exhausted, they headed out
for breakfast and some rest. Il was
starting to rain. Most of them had 100
miles to drive to get home.

Round Two

When we got up and heard that the
package had not been found and that a
storm front was due soon, WBGGCT
and | headed back out 1o the area in his
4WD Isuzu. The beacon was stlill
strong. We spent the morning and ear-
ly afternoon driving, walking, DFing
and peering through binoculars into
the foggy hills. One promising road
ended up in the back yard of a local
resident, Chris Christensen. It turned
out that Chris had “'back of his hand"
knowledge of the hills, where he had

frequently gone horseback riding.

We inquired about roads into the
area where the bearings showed the
greatest promise. ‘‘You can'tdrivein,"
he said, "'but | can show you the old
horse trails.” With that, he took off at a
rapid gait and we had little choice but to
hustle after him.

We followed the bearings of my
TDOA RDF set, which gave clear indi-
cations from the high spots. But soon a
big storm front with wind and sleet ar-
rived, forcing us to turn back. We ex-
changed phone numbers and Chris
hinted that he might try to find the box
on his own when the weather cleared.

KC6CCC told the T-hunt crowd on
the repeater Sunday night that the 2
meter beacon batteries would die with-
in 24 hours. That motivated WB6HPW
and three of the Saturday night hunters
to make a last-ditch effort. They head-
ed oul lo the site at dawn to find cloudy
weather and six inches of snow on the
ground. Would it still be on the air?
Yep, still going!

It was another day of searching for
roads and tramping through the
snowy manzanitas. Local residents
WBEMMA , WERID, and NABS assisted
with four-wheeling and hosted the
hunters’ families. NGXTJ flew over the
area lo attempt aerial bearings.

Suddenly, at 1715 hours, the signal
level began to fiutter. Either the battery
was dying or the package was moving.
Sure enough, Chris and his brother-in-
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law had set out after work. With no RDF
gear, following the line of bearing we
had given Chris Sunday, they discov-
ered it on a hillside less than 300 feet
beyond Sunday's quitting spot. It had
crashed into the manzanitas three-
quarters of a mile from the nearest ac-
cessible road.

Even though some hunters ex-
pressed disappointment that a non-
ham had found the equipment, they all
were glad they had participated in
Mother Nature's No-Holds-Barred
Hunt, as it came lo be called. “Bill,"
they're asking, ''when is the next

launch?” [l

Photo C. Sometimes a judge is siationed at each fox transmitter. In other hunts,
there is only a flag and a special punch. Hunlers must punch their cards al all five
transmitters before racing to the finish line.



NED ~-535 - RECEIVER
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THE JAPAN RADIO CO.

NRD-535

THE NEXT GENERATION IN
HIGH-PERFORMANCE HF RECEIVERS

Once again JRC breaks new ground in
shortwave receiver design. The new
NRD-535 has all the features SWLs
and amateurs have been waiting for.
General coverage from 0.1 to 30 MHz
in AM, USB, LSB, CW, RTTY, FAX and
Narrow FM modes. Advanced ECSS
operation for phase-lock AM reception.
Variable bandwidth control (BWC).
Tuning accuracy to 1 Hz possible with
direct digital synthesis. 200 memory
channels with scan and sweep oper-
ation. Triple Superheterodyne receiving

system. Superb sensitivity, selectivity
and image rejection. Dual-width noise
blanker eliminates impulse noise.
Squelch, RF Gain, Attenuator, AGC
and Tone controls. Optional RTTY
demodulator available. 24 hour clock/
timer. Easy to read vacuum fluorescent
display with digital S-meter. AC and DC
operation. Plus the most comprehen-
sive computer interface found on any
radio to date. Call or write today for a
full color brochure, price list and dealer
information.

[JRC) Fapan Radio Co. Lt

MAIN OFFICE: Akasaka Twin Tower (Main), Akasaka 2-chome, Minato-ku, Tokyo 107, JAPAN
Tel.: (03) 584-8836 Telex: 242-5420 JRCTOK J

IN U.S.A.: 430 Park Avenue (2nd Floor), New York, NY 10022
Tel.: (212) 355-1180 FAX: (212) 319-5227 Telex: 961114 JAPAN RADIO NYK



Number 18 on your Feedback card

NEew probpucTts

Compiled by Hope Currier

INTERNATIONAL
RADIO AND COMPUTER

International Radio and Com-
puter is offering QSYer keypad
frequency selectors for ICOM,
Kenwood and Yaesu radios. The
IC-QSYer will operate the follow-
ing unmodified rigs: 1C-275/375/
475/575/725/726/735/736/761/
765/781 and R7000/9000. It will
also control the IC-751A and R-71
with ICOM UX-14 interfaces in-
stalled. The KW-QSYer will con-
trol the following transceivers: TS-
450S/690S/850S5/950S with no
interface required; TS-940S (/AT)
with IF-10B interface installed;
TS-440S(/AT) and R-5000 with IC-

10-chip set installed; TS-140S/
680S with IF-10C interface in-
stalled; TS-711A(-E)/811A(-B, -E)
with IF-10A interface installed.
The Yaesu QSYer is available for
FT-736R, FT-757GX, FT-757GX/
I, FT-747GX, FT-767GX, FT-990,
FT-1000 and Heath SB-1400.

QSYers provide high-speed fre-
quency entry and will automatical-
ly select the proper mode (CW/
LSB/USB, etc.) for the selected
frequency. They install literally in
seconds to the transceiver's com-
puter interface connector on its
rear panel. Automatic antenna
tuners and linear amplifiers work
with the QSYer attached, just as if
frequencies were entered the old
way. The QSYer's lightning-fast
frequency selection and automat-
ic mode selection provide a com-
petitive edge.

For prices and more informa-
tion, contact International Radio
and Computer, Inc., 3804 South
U.S. 1, Fort Pierce, FL 34982;
(407) 489-0956, Fax: (407) 464-
6386. Or circle Reader Service
No. 201.

AUSTIN ANTENNA

Austin Antenna is offering
FREE software to facilitate the de-
sign of inductors, chokes and fer-
rite toroids. Several capabilities
are included in the software. In-
ductance can be calculated from
turns, diameter, wire size and coil
length, and vice versa. You can
build inductors using wire that you
have on hand. Straight wire induc-
tors and ferrite toroid design rules
are covered as well. Inductance
can be determined from inductive
reactance. Also included in the

program is the inductance calcu-
lation for a short-loaded dipole. Fi-
nally, construction details are de-
termined for building capacitors
from double-sided printed circuit
boards. Invaluable for the hobby-
ist and experimenter alike, this
software is a worthwhile addition
to every lab. (VGA required.)

Please send $5 to cover 5-1/4"
floppy, copying, mailer, postage
and handling, to Austin Antenna,
10 Main Street, Gonic NH 03839;
(603) 335-6339, Fax: (603) 335-
1756. Or circle Reader Service
No. 205.

DANIEL A. FORT
PRODUCTIONS

"CQ Field Day"' is a new ama-
leur radio video showing what it
takes to excel on Field Day. It fol-
lows the award-winning Conejo
Valley Amateur Radio Club from
setup through wrap-up. This fast-
paced 30 minute video brings you
right up to the mountaintop site so
that you can experience all the
frustration and elation of a mod-
est-sized club setting up a 22 Al-
pha operation, then topping the
overall list by scoring an amazing
23,500 points. This documentary

is valuable to anyone who partici-
pates in Field Day. It is also an
impressive demonstration of ama-
teur radio in action. It is narrated
by Gordon West WBGNOA, who
explains every detail in non-tech-
nical terms.

The tape is priced at $19.95,
plus $3 for shipping. California
residents add $1.55 sales tax. For
more information, Contact Daniel
A. Fort AA6LM, P.O. Box 11324,
Costa Mesa CA 92627-0324; (714)
546-5709. Or circle Reader Ser-
vice No. 208.

70 73 Amateur Radio Today * April, 1992

MFJ

MFJ Enterprises has released a
new frequency counter, the MFJ-
346. The MFJ-346 measures fre-
guencies up to 600 MHz with ut-
most accuracy. It has a 10-digit
LCD readout with large 1/4-inch
digits that are visible even in di-
rect sunlight. It is a perfect com-
panion for MFJ's SWR Analyzer.
It can also be used for exact fre-
quency measurements of hand-
held FM transceivers, measuring
frequencies of HF transmitters/
transceivers, and even measuring
unknown frequencies when placed
near mystery antennas. It also
measures LO signals in receivers
and reads oscillation frequency of
classic regenerative receivers.

The MFJ-346 uses high-speed
ASIC and custom LCD technoio-
gy. Four gate times let you select
various frequency resolutions. It
has an accuracy of 1 ppm. It is
priced at $189.95. For more infor-

—_ ==

mation, contact MFJ Enterprises,
Inc., P.O. Box 494, Mississippi
State MS 39762, (601) 323-5869,
(800) 647-1800, Fax: (601) 323-
6551. Or circle Reader Service No.
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STARTEK INTERNATIONAL

Two new Pocket Counters™
from Startek are actually ultra-
high-sensitivity RF detector-coun-
ters with 2" 10-segment LED sig-
nal-strength bar graphs. The bar
graph functions independently
from the digital frequency counter
and will indicate the relative
strength of an input signal at any
frequency from 500 kHz to 3.5
GHz. “Dot graph™ or “‘bar graph”
operation is switch-selectable and
the sensitivily is adjustable. The
bar graph is ideal for locating or
adjusting an RF signal. The "digit-
al frequency counter’’ has a range
of 1 MHz to 1.5 GHz on model
15-BG, and 1 MHz to 3.2 GHz on

model 35-BG. A 1 ppm TCXO time
base is standard, with provisions
for an optional ultra-high-stability
TCXO. A factory-installed internal
NiCd battery pack and 110 VAC
adapter/charger are also stan-
dard. Although small enough to fit
in a shirt pocket, these bar graph
counters out-perform many larger,
much more expensive models.
Model 15-BG is priced at $220,
Model 35-BG is $265, and tele-
scoping antenna TA-90 and vinyl
carrying case CC-90 are $12
each. For more information, con-
tact Startek International Inc., 398
NE 38th Street, Fl. Lauderdale FL
33334, (305) 561-2211, (800)
638-8050, Fax: (305) 561-9133.
Or circle Reader Service No. 202.
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Number 22 on your Feedback card

Great Ideas From QOur Readers

Have a quick 'n’easy circuil idea? Share it and get a one year subscription or extension 1o
73! Clearly mark all entries as submissions for Circuits to distinguish them from
manuscripts. Send your entries to Circuits, 73 Magazine, Peterborough, NH 03458

100uF
10V
Y1+

n[.' i

RFC
330uH

i 8
Qi NE5204

> or

NES205
2 |4 |5 (|6

RF IN
50/7540

s

0.1
l—}H RF QUT

equipment where the
noise figure is of less im-
portance.

The circut, shown in
the figure, is simphcity it-
self. The +6 VDC supply
voltage should be regu-
lated. Either a 78LO6 or
7806 3-terminal regula-
tor is recommended
=0/ 750 MNominal current drain is

24 milliamperes, 30 mA
maximum, Values indi-
cated are suitable from
audio to above 10 me-

+6WDC REGULATED
2amA

An AF-to-UHF

Broadband Preampilifier

Need a simple preamp 10 pep up a tired old
receiver? Or 1o amplity a weak signal so you can
more easily measure it on your frequency counter
or oscilloscope? Or 1o increase the output of your
signal generator? The Signetics NE5204 or
NES205 solves this problem with a fixed gain of 20
dB and requires only four extemal components

The NE5204 is fiat +0.5 dB from DC to 200
MHz, and down -3 dB at over 350 MHz. The
NES205 is flat +0.5 dB from DC to 450 MHz, and
down — 3 dB at over 600 MHz. Inputs and outputs
are perfectly matched to 50 or 75 ohms
impedance. The noise figure is 4.8 dB at 75 ohms
and 6 dB at 50 ohms. Each 8-pin IC draws 24
milliamperes at +6 VDC. Because the noise fig-
ureé is higher than is usual in VHF/UHF circuits,
these ICs are recommended for use from low au-
dio frequencies to over 10 meters, or with test

y +204dB
ters, with overlaps al

each end. Larger or smaller input/output capaci-
tors, and the RFC, may be used, depending on the
frequency range over which the preamp will be
used. Be sure to connect all pins, as shown in the
schematic

Although these ICs are specified from DC 1o
UHF, bath input and output must be solated from
DC. Thus, they are useful only from low AC fre-
guencies up to their high fregquency limits. Al
though the NES204 is cheaper than the NES205,
@ach chip costs several dollars, less than §5, Be-
cause of their simplicity in use, and the lack of a lot
of external components to achieve the same 20
dB gain and extremely wide frequency bandpass,
use of etther of these ICs will be both easier and
cheaper than any other approach to achieving
similar results. And the physical size of the entire
preamplifier is small enough to easily incorporate
nside a recerver, fraquency counter, etc

TOLL
FREE

1-800-666-0908

PRICING AND ORDERS ONLY

KENWOQOD

FT-T3PGEMI

Call for All YAESU
Radios & Accessories

Full !ine uf Fladms
and Accessories

—=—=

CE2RA,
E stanDARD |

Full ine of Rados
and Accessornies

O
ICOM

-T2

Full ICOM line

o WA Radios & Accessories

AEA » ASTRON * COMET * CUSHCRAFT * DIAMOND *» KANTRONICS * MFJ
+ SANGEAN * SONY SHORTWAVE » DRAKE * MANY MORE . .

SALES

Michigan'@

SERVICE

23040 Schoenherr, Warren, Ml 48089

OPEN MON-FRI 10-6, SAT 10-4, SUN CLOSED

KENWOOD

-2
Thi-241 4
T4
T Fi A,
Tha-Tar A
T 1

DESCRIPTION

HF COMP GEMN COM
HF/EM COMP GEN COV
HF DELLIXE COMP
HFDEL COMP TUNR
HF 12V DEL DDS

HF 12V DEL TUNR

HF BASIC VERSION

HF THE DX MACHINE

See you in Dayton at Booths 327-330

TERMS:
Prices Do Not include Shipping.
Price and Availability Subject to
Change Without Notice

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR,

INFO 203-666-6227 24HR FAX 203-667-3561

LENTINI COMMUNIGATIONS INC.

21 GARFIELD STREET. NEWINGTON. CT 06111

Hours: M-—F 10-6.

SAT. 10-4 = “

L:

ORDERS
IN-STATE

FAX SERVICE

C.0.D.s Same Day
OK Shrppmq

CIRCLE 234 ON READER SERVICE CARD

1-800-TRU-HAMM
1-313-771-4711
1-313-771-4712
1-313-771-6546

WANTED: QUALITY USED GEAR, CASH OR TRADE

= — B

Most Orders Shipped The Same Day

LIST
W
41555
255 W
41998
508 9

usT
A 5
85
AT
T 95
g
B o
T
599 95
104G 98
1969 05

g
G FEEEEREERRR RREERS

SR

LIST
10 9%
1549 95
134G 85
1549 05
1666 05
1608.05
31286.95

CALL
CALL
CALL
CALL
CALL
CALL

CALL DESCRIPTION

ZMTOCH 45W DEL,

COD's Welcome ($4.00 + shipping)

e O
A% 0o
439 O
599 O
o
a5 0
kG (N0
506 00
4l )
L= i3]

55 PERERERRRRR

LaT
448 00
478.00
858,00
689,00
THA

LIST

4360 A5

WE STOCK A FULL LINE OF ACCESSORIES

FOR THE KENWODOD LINES, CALL FOR OUR DISCOUNTED PRICES

1-800- TRU-HAK

CaLL

49,00
1350,00
114800
162900

HF COMPACT GEN COV
HFGM COMP GEN COV
HF DELUXE COMPACT
HF 12V BABE TXCR

HF DELUNXE TNR P 148,00
HF DX'ERS [ELIGHT 8140.00

WE STOCK A FLILL LINE OF ACCESBORIES

FOR THE ICOM LINES, CALL FOR OUR DISCOUNTED PRICES!

§-B00- THL-H AR

YAESU

LsTY

«05 00
405 00
451 00
34800
36,00
LIST

TS2 00
)l

B9 00

B FEEERE EERRRS

HF LGTWGT MOBILE 889 00
HF COMP GEN COV 1089.00
HF 2/1220i70C TUNR 2260.00
HF 12V DEL TUNR + 2390.00
HF BASIC VERSION 3399.00
HF QBL CATCHER! 4399.00

WE STOCK A FULL LINE OF ACCESSORIES
FOR THE YAESU LINES. CALL FOR OUR DISCOUNTED
FRICES! 1 - 800 - TAU - HAMM

TEN-TEC

PEERR

223

HF 9 BAND TXCVA
HF GEN GOV TECVRA

CIRCLE 162 ON READER SERVICE CARD
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sonal Repeater Inter-
face BRI-2 i1deal for
HT range extension,
“starter’’ or mobile/
portable repeater op-
eration. No internal
modification of your
equipment is needed
as it connects to the
external speaker out-
put of your receiver
and the mike jack of
your transmitter. En-

ELECTRON PROCESSING

Electron Processing has intro-
duced a means for individuals and
small groups to put a repeater on
the air quickly and without exces-
sive expense. Ease of use and low

joy great HT coverage into the lo-
cal repeater by using the BRI-2
and your base transceiver (and
scanner) to relay your HT signal to
the repeater for "'cordless’ ham-
ming from home!

All the basic necessities of re-
peater or relay operation are pro-
vided. Audio isolation and PTT
transmitter keying using a VOX
circuit makes connection to your
equipment simple. Just wire your
microphone plug! A five-second
“hang’’ time and a three-minute
“time-out’’ timer are both provid-
ed (and can be disabled). Pow-
ered by a 9 volt battery (12 VDC
available), the BRI-2 is also ideal
for emergency communications
and temporary relays.

The BRI-2 sells for $50, plus $5
for shipping and handling. For
more information, contact Electron
Processing, Inc., P.O. Box 68,
Cedar Ml 49621; (616) 228-7020.
Or circle Reader Service No. 203.

X EQUIPMENT

In celebration of 10 years ser-
vice to the amateur radio fraterni-
ty, 1IX Equipment Ltd. has an-
nounced three additions to its
ever-expanding line of tower ac-
cessories and vehicle radio
mounting systems. The SO-4isan
adjustable tower stand-off bracket
that mounts on tapered tower sec-

tions or masting and will adjust up
to 30 degrees off the vertical. The
TT-3 quadpod, a new addition to
the 6- and 9-foot quadpods, will
stand three feet high and will
mount a vertical antenna or mast
with up to 2" o.d. The third item is
a tower coax standoff, designated
CA-1, which will hold multiple
coax cables 14" off the tower

face. All items feature rugged IiX
construction and hot dipped gal-
vanized finish. A free 10th an-
niversary catalog and price list
covering all 1IX products is avail-
able from [lIX Equipment Ltd,,
4421 W. 87th St.,, Hometown IL
60456; (708) 423-0605, Fax: (708)
423-1691. Or circle Reader Ser-
vice No. 209,

TELEX HY-GAIN

Telex Hy-Gain has introduced
two new high-power current bal-
uns for yagi and dipole antennas.
Their primary function is to pro-
vide the correct current path be-
tween unbalanced coaxial cable
and a balanced antenna feedpoint
and prevent the shield from radi-

ating. The new baluns match the
size of the older BN86 and can
be used as a direct replace-
ment.

These baluns have an imped-
ance of 50 ohms and a frequency
range of 1.6 to 30 MHz. Insertion
loss is less than 0.1 dB; SSB/ICW
power handling to 4,000 watts
PEP, 2,000 watts average. They
offer RTTY power handling to

2,000 watts continuous.

The suggested list price for the
yagi balun (Model BN4000B) and
the dipole version (Model
BN4000D) is $107 (each). For
more information, contact Telex
Hy-Gain, 9600 Aldrich Avenue
South, Minneapolis MN 55420;
(612) 884-4051, Fax: (612) 884—
0043. Or circle Reader Service
No. 207.

W & W ASSOCIATES

W & W Associates has intro-

duced new replacement batteries
for Kenwood’'s TH27A/47A: a

PB14S battery that is 12V at 750/
800 mAh, and a replacement bat-
tery for Kenwood's PB-13, 7.2V at
750/800 mAh. For prices and
more information, contact W & W
Associates, 29-11 Parsons Boule-
vard, Flushing NY 11354; (718)
961-2103, (800) 221-0732, Fax:

g’!ﬂ) 461-1978. Or circle Reader
ervice No. 204.

Sell your product in 73 Magazine Call Dan Harper & Louise O’Sullivan today 800-225-5083

SRC-10
REPEATER/LINK

DTMF muting
Intelligent ID"er
Auxiliary outpuls
Easy to interface
Alarm monitor input
Telemetry response tones

Low power CMOS, 22ma (@ 12v

Detailed application manual

Programmable COS polarities
Repeater & link courtesy tones
Synthesized link/remote base capability

Assembled &
Tasted

CREATIVE CONTROL PRODUCTS

$149.0

3185 Bunting Avenue
Grand Junction, CO 81504
(303) 434-9405

CIRCLE 146 ON READER SERVICE CARD

NEW |

» MUCH MORE |

SIGMAL CORPORATHN

Kz
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DSP For
Amateur Radio

Introducing a powerful 1BM-PC based digital signal
processor with the performance and flexiability of
5:1_,-'#51'515: costing thousands of dollars more.

® ECUIALIZE, NOTCH. USING EXTHEMELY SHARP CHGITAL FILTERIWG
B FEROFESSHONAL AUDID 16 BIT AT AND 18 BIT Dis CONVERTERS
= USE SEPECTRUM DISPLAY TO DEFINE ADAPTIVE FILTER

& A MOUSE DRAWN SKETCH INSTANTLY. BECOMES A FILTER

= FAST ON. BCAEEN SPECTRAL DISPLAY OF RECENWERS OUTPLT

® SUPPORTED BY POWERFUL SIGSOFT = SOFTWARE
i 30 - DAY MONEY BACK GUARANTEE |

DIGITAL, INTERACTIVE

PLEASE CaLL OR WRITE FOR MORE IMFO :
2007 ME 16BN Ave. Vonocouves, Woo GBskd

P 208 2588654

TOUCH TONE DECODER:

T-2000
SURVEILLANCE/-
; COUNTERSURVEILLANCE

catalog $5.

10 HOWARD ST., BUFFALO, NY 14206

Decodes DTMFEF
tones from audio
source, (tape,
phone, radio).
Displays
numbers on LCD
display, 200
Digit memory.
$169 ppd. USA

EMCOM

(716) 852-3711

CIRCLE 143 ON READER SERVICE CARD
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Dayton Specials

bv mall . O 0O
% | ~mma | § 0 A’OFF o 0 /OOFF
| WALLCOVERINGS  WINDOW BLINDS

B _.::ﬂnﬂT ;Ffw - ANY BOOK ALL MAJOR BRANDS
'I'hru away your g e .
oo poe=cewn )| N ALL WALLPAPER o i
ANY BOOK SEEN ANYWHERE Pleated Shades
- Hori tal
: + All 1st Qu.ahty Roller Shades
database software . [nstant Price QUUtE e Mini-Micro
» Free Freight * Real Wood
Contains 540,000 US calls g e
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PECIAL EVENTS

Ham Doings Around the World

ROCHESTER, MN The Rochester ARC will
host their 15th annual Rochester Area Ham-
fest Computer/Electronic Show at John
Adams Jr. High School, 1525 31st St. NW.
Indoor Flea Market. Free parking. Talk-in on
146.22/146.82 MHz, WOMXW rpir. Contact
Rochester ARC, Attn: N6VB, 6982 indigo
Ct. NW, Rochester MN 55901, (507) 280-
7751 (enter 1# and follow instructions).

COLUMBUS, IN The Columbus ARC will
hold a Hamfest at Bartholomew County 4-H
Fair Ground’s Women's Bidg. on State Rd
11, from 8 AM-2 PM. Set-up Fri. 6-10 PM;
Sat. 6 AM. Admission $3. 8’ tables, $6. Talk-in
on 146.790/.190. Make reservations through
Marion Winterberg, 11941 W. Sawmill Rd.,
Columbus IN 47201. (812) 342-4670.

ALBERTVILLE, AL The First Annual Mar-
shall County HamFest, sponsored by the
Marshall County ARC, will be held at Al
bertville Recreation Center from B AM-4 PM.
Easy access. Overnite security. Tailgating
Free Parking. VEC Exams. Friday night set-
ups available. Admission $2; chiidren under
12 tree, Talk-in on 147 .06+, alternate
145.11 -, Contact Marshall County ARC,
¢/o Ann Jordan KC4UUV, 134 Bearden Rd.,
Albertville AL 35950. (205) 878-0880.

SPOKANE, WA The 15th Annual Inland
Empire Amateur Radio Hamfest will be held
at the Spokane Youth Sports Bingo Hall, East
2230 Sprague Ave. Space reserved for self-
contained RVs. Admission free lo dealers and
their employee. 6° tables $10; 8’ lables $12.
Set-up Fri. from 1 PM-6 PM. Gordon West
WBENOA s the featured speaker. Contact
Inland Empire Hamfest Committee, S.
1405 Crestiine, Spokane WA 99203. (509)

534-8443

SOUTHINGTON,CT The Southington ARA
will hoid a Computer/Ham Radio Flea Market
al Southington High School on Pleasant St.,
from 9 AM-1 PM. Free parking. Admission
$3. One vendor-aid admitted free. Reserved
6' tables $14; $18 at the door. Doors open for
vendors unloading at 7 AM. Talk-in on 146.28/
.88, 144 4714517, 222 20/224 80, 44925/
444 25 To reserve tables, send SASE to
Southington ARA, PO Box 873, Southing-
ton CT 06489. Make checks payable to
S.A.R.A. VE Exams, all classes, pre-registra-
tion only. Send SASE to PO Box 873, Attn:
Exams, Southington CT 06489.

GROSSE POINTE WOODS, Ml The South
Eastern Michigan ARA will conduct its 34th
Annual Hamfesl/Swap-N-Shop/Computer
Show al Grosse Pointe North High School,
707 Vermier Rd., from B AM-2 PM. ARRL
Forum, VEC Exams. Advance tickets/vendor
passes are $2 each with 1 pass req’d for each
member of your party. Talk-in on 146.74

- 600. Contact Thomas J. Orlicki NSHLY,
PO Box 646, St. Clair Shores Mi 48080-
0646. (313) 527-3497.

ST.JAMES,NY The Suffolk County RC will
hold its indoor Hamfest at the St. James
Lutheran School, Moriches Rd. and Wood-
lawn Ave., from 9 AM-3 PM, Admission is $5;
children under 12 admitted free. VE Exams.
Free parking. Wheelchair accessible. Talk-in
on 145 210/144 610. Contact Jim Heacock
KA2LCC, (516) 473-7529.

LONGMONT, CO A combined Hamfest/
Computer Swap, sponsored by the Longmont
ARC, will be held from 0800-1500 hours at
the Boulder County Fairgrounds, Nelson and
Hover Rds. Free parking. Commercial ex-
hibitors. Admission $3. Tables £7 (admission
ticket required). VE Exams at 1300 hours, call
(303) 530-2903 for info. For table reserva-
tions remit to Longmont ARC, PO Box 86,
Longmont CO B0502-0086; or call Jerry
Schmidt NOOUW, (303) 772-6739. Talk-in
on 147 .87/ 27 146.52 simplex

FERGUS FALLS, MN The Lake Region
ARC will sponsor their Sth annual Hamfest
from 8 AM-3 PM at the Otter Tail County
Fairground's Hockey Arena, Hwy. 59 So. Set-
up Fri. at 4 PM. Overnight security. Camping
spols Fri, night only. ARRL Forum, Army

MARS meeting, commercial dealers, llea
markel. Advance tickets $3, $4 al the door, 8’
lables $4. Walk-in VE Exams begin at 9 AM,
first comae, first served. Call (218) 826-6274,
or write to Keith McKay N@FKF, At 1 Box 46,
Battle Lake MN 56515,

HUNTINGTON, WV The TARA VE Team
will hold test sessions at Our Lady of Fatima
church school class rooms, 545 Norway Ave.,
at 10 AM. Registrationis at 9:15. Have your ID
and Form 610 checked prior 1o the exam.
Contact Jim Baker K8KVX, (304) 736-6542
to confirm location and date.

CHEEAPEAKE VA Chesapeake ARS, Inc.
will sponsor ““Springfest 92" at the Indian
River Recreation Community Center, 2250
Oid Greenbrier Rd. and South Military Hwy.
(US 13), from 9 AM-3 PM. Set-up Fri. 5-9 PM;
Satl. B-9 AM. Wheelchair accessible. VE Ex-
ams by the Chesapeake DX Assn. Advance
tickets $3, $4 at the door. Dealers tables $10;
Flea Market tables $6. Dealer Contact: Greg
Hemmings NAWVE, (804) 547-1632. Flea
Market Contact: Rob Holt N4SFH, (804)
485-7703. Please, no calls after 10 PM.
Reservations must be finalized by Apr. 1.

OTTAWA, ONT., CANADA The Ottawa
Valley Mobile RC will hold its annual Flea
Market from 0900-1600 EST at the Canter-
bury High School, Talk-inon 147.30/,90. Con-
tact Ken Barry VE3K.JB, (613) 746-4823.

UPPER SADDLE RIVER, NJ The Chestnut
Ridge Radio Club will sponsor its annual Flea
Marke! from 8:30 AM-2 PM, a! the Education
Bldg., Saddle River Relormed Church, E.
Saddie River Rd., comner Weiss Rd. Donation
$2. Tailgating $7. Tables $10 each. Talk-in on
146.955 rpir. Contact Jack Meagher
W2EHD, (201) 768-8360.

LAWTON, OK The Lawton-Fort Sill ARC
will hold their 45th annual Hamfest al the
County Fairgrounds, from 8 AM-5 PM. No
pre-registration necessary except for table
space. Admission 54 Tables $8, including
admission. Talk-in on 146.91/.31. Contact
Bob Morford, 1415 N.W. 33rd St., Lawton
OK 73505.

AUBURN, NY The Auburn ARA will hold its
annual Hamfest at the Auburn High School
Gymnasium from 8 AM-4 PM. Tailgating $2.
Admission $4, Flea Market tables 85. Talk-in
on 146.40/147.00.

WEST WINDSOR, NJ The 17th Annual
Trenton Computer Festival will be held at
Mercer County Community College. Packet
Radio Conference, VE Exams, License Study
Courses, Flea Market. Call (609) 655-4999
for info

NATCHEZ, MS The Oid Naichez ARC wiil
hold a Hamfest from 8 AM-5 PM Sat. and
Sun. at the Natchez Convention Center. VE
Exams. Admission $3. Tables $§15, contact
K5SVC, (601) 442-0973. Talk-in on 146.91.
200 RV spaces available on-site $8/night
Contact NSYCZ, PO Box 604, Natchex MS
38121.

RALEIGH,NC The Raleigh ARS will hold its
20th NCS ARRL Convention, Hamlest/Com-
puter Fair in the Jim Graham Bldg, NCS Fair-
grounds, from BAM-4 PM, Wheelchair acces-
sible. Free parking; RVs welcome, VE
Exams, pre-register with Vince AA4MY,
(919) 847-8512. For Hamfes! info and pre-
registration, contact Rollin Ransom NF4P,
1421 Parks Village Rd., Zebulon NC 27557.
(919) 269-4406. Advance tickets $5, $6 at
the door. Talk-in on 04/64

ROCKFORD, IL The Rockiord Hamfest/
Computer Fest 82 will be held at the Rocklord
Metro Center from 8 AM-3 PM. Talk-in on
146.610/145.010, 223.880/222 280. For table
reservations call Joe at (815) 399-6995: or
Ben, (815) 633-4122. For advance lickets,
send SASE, and check made payable to
RARA, 1o PO Box 6931, Rockford IL 61125-
6931. Advance tickets are $4.50

WEBSTER, MA The Eastern Connecticut
ARA will sponsor a Ham Radio/Computer
Flea Market from 10:30 AM-3 PM at the Point
Breeze Restaurant. Admission $3. Tables
$10. Talk-in on 147.225/.825, Contacts:
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Hog; KATLMN, (203) 928-4883; 553'
. (203) 974-2564; Chuck WB1A
(203) 774-1723.

FRAMINGHAM, MA The Framingham ARA
will hold its Spring Flea Market and Exams at
Framingham High School, A Street, begin-
ning at 10 AM (early bird buyers, 9 AM, $5
admission). General admission $2. Set-up af
B AM. Table cost is $12 and includes one free
admission. Pre-register for all tables and ex-
ams. Contact Jon Weiner K1VVC, (508)
B877-7166. Send check payable to FARA, PO
Box 3005, Framingham MA 01701. Toregis-
ter for exams, send check for $5.40, payable
to ARRL/VEC o Dick Marshall WA1KUG, 37

Lyman Rd., Framingham MA 01701. Exam
walk-ins will not be accepted after 10 AM

JOPLIN,MS The Joplin ARC will sponsor a
Hamfest at the National Guard Armory, 2000
W 32nd S1. VE Exams, Flea Market, Auction,
unusual CW Contest. Tickets $5 or 3/$12.50.
Tables (with ticket) $10. Additional tables $5
each. Send SASE and check to Joplin ARC,
PO Box 2983, Joplin MO 64803.

BOWLING GREEN, KY The Kentucky
Colonels ARC, Inc., will sponsor a Hamfesl
from 8 AM-4 PM (Central Time). VE Exams.
Wheelchair accessible. Camping. Tallgating.
Adults $4, children under 12 free with paid
adult. Tables $10 (reservations preferred).
Contact Denver Eadens NAWWA, (502)
F77-3681. Talk-in on 146.25/146.85

CAMBRIDGE, MA A Tailgate Electronics/
Computer/Amateur Radio Flea Market will be
heild at Albany and Main St. from 9 AM-2 PM,
by the MIT Electronics Research Soc., the
MIT Radio Soc., and the Harvard Wireless
Club. Admission $2. Free off-streel parking
Sellers $8 per space at the gate, $5 in ad-
vance—includes 1 admission, sel-up at 7 AM.
For reservations and info, call (617) 253-
3776. Reserve before the 5th to W1GSL, PO
Box 82 MIT BR., MA 02138.
Talk-in on 146.52 and 449 .725/444 725-pl
2A-W1XM reptr.

DAYTON, OH The Southwest OH Chapter
of the Quarter Century Wireless Assn. will
hold its 1982 annual QCWA Banquet Fri.,
Apr. 24, the first evening of the Dayton
Hamvention. Neil'’s Heritage House has an
outstanding meal for us. C.0.D. bar is al 6:30
PM, the banquel starts al 7:30 PM. George
Wilson W40Y, President of ARRAL will be our
speaker. Tickels $16 each, reservalions re-
quired. QCWA membership is not a require-
ment (o aftend. For tickels/info, contact Bob
Dingle KA4LAU, 1117 Big Hill Rd., Ketter-
ing OH 45429-1201. (513) 299-T114.
Please make all checks payable 1o Robert L.

Dingle, Treas. Chapter 9.

DAYTON, OH Dayton Hamvention 1992,
sponsored by the Dayton ARA Inc., will be
held at the Hara Arena Fri., Sat., and Sun.
Giant 3 day Flea Market. Free bus service,
License Exams Sal. and Sun., by appoint-
ment only. Send FCC form 610 (Aug. 1985 or
later), with requested elements shown at the
top of the form; a copy of presant license, and
a check for $5.40 (payable 10 ARRL/VEC 10:
Exam Registration, 8830 Windbluff Point,
Dayton OH 45458-2855; before Mar. 23. No
FAXes or Express Mail please! For general
info contact Hamvention, Box 964, Dayton
OH 45401-0964. (513) 454-1456. For lodg-
ing info, call {§13) 223-2612 (no reservations
by phone); or write Lodging, Dayton
Hamvention, Chamber Plaza, 5th & Main
Streets, Dayton OH 45402-2400; or refer to
our 1291 Hamvention program for a listing of
hotel/motels located in the Dayton area. For
Fiea Market info, call (513) 767-1107.

SOUTHWICK, MA The Hampden County
Radio Assn. will sponsor a Flea Market at the
Southwick Recreation Center, Powder Mill
Rd., Off Rt. 57, beginning at 9 AM. Sel-up at 7
AM. Admission $2, Tables $7 in advance; $10
at the door. VE Exams start at 10 AM; regis-
tration is from 8-9:30 AM. Talk-in on 448175,

146.52. Contact Fred Gore KA1TBS, 40
Birchwood Rd., (413) 569-3579, or Charfie
Duniap K1ll, 66 Vining Hill Rd., Southwick
MA 01077. (413) 569-5988.

MILFORD,CT The coastline ARA will spon-
sor All Class VE Exams at the Fowler Bidg.,
145 Bridgeport Ave., at 12 noon. Contact
Gary NBTM, (203) 933-5125; Dick
WATYQE, (203) 874-1014. Walk-ins wel-
come.

WELLESLEY, MA The Wellesley ARS will
sponsor a Special Event at the Wellesley Se-
nior High School parking lot, 50 State St.,
from 9 AM-2 PM. Wheelchair accessible. Ad-
mission $2. Talk-in on 147.03/.63 Wellesley
rptr. Contact Gerry Driscoll NV1T, (617)
444-2686.

CEDARBURG, Wi The Ozaukee RC will
sponsor its 14th Annual Cedarburg Swapfest
from 8 AM—1 PM al the Circle-B Recreation
Center, Highway 60 and County | (located 20
miles north of Milwaukee, west of Grafton).
Admission is $2 in advance, $3 at the door. 4
tables $3. Set-up at 6:30 AM. License exams
start at 9 AM. Talk-in on 146.37/.97 and
146.52. Send an SASE to ORC Swapfest,
11448 Laguna Dr., Mequon WI 53092.
Phone (414) 242-4995,

OWEGO, NY The Southern Tier ARC will
sponsor the Southern Tier Hamfest at Marvin
Park Fairgrounds, Rte, 17C and Exit 64, from
B AM-4 PM. 33rd Annual Banquet. VE Ex-
ams. ARRL Forum. Indoor and outdoor Flea
Market. Tailgating. Advance tickeis $3, $4 at
the gate. Tailgate $2 extra. Tables $15. Ban-
quet (includes general admission), $18 per
person in advance. Contact STARC, PO Box
7082, Endicott NY 13760.

ANDERSON, SC The Blue Ridge ARS will
sponsor the Greenville HamfestElectronic
Flea Market at the Anderson County Fair-
grounds on Sat. from 8 AM-5 PM: Sun. 8
AM-3 PM. Walk-in License Exams. Indoor/
Qutdoor Electronic/Computer Flea Market.
Free Parking. Camping. Early dealerfflea
markel set-ups with advance registration. Ad-
vance tickets $4, §5 at the gate. To register,
send SASE to Blue Ridge ARS, Inc., PO Box
6751, Greenville SC 29606.

MAY 3

SANDWICH, IL The DeKALB Hamfest,
sponsored by Kishwaukee ARC, will be held
from 8 AM-1 PM at the Sandwich Fair-
grounds, Suydam Rd., rain or shine. (Please
use the main entrance.) Overnight camping
without hook-ups. Free outside taillgating. Ad-
vance tickels $4 each, by Apr. 1, or 55 at the
gate. Inside tables $10 each. Make checks
payable to Kishwaukee Amateur Radio
Club. Contact Howard Newquist WAITXW,
Box 264, Sycamore IL 60178. Send SASE
for info. Talk-inon 146.13/. 73 and 146.52

YONKERS, NY The Metro 70cm Network
will sponsor a Giant Electronic Fleamarket, 9
AM-3 PM, rain or shine, al the Lincoln High
School, Kneeland Ave,, off Yonkers Ave. Set-
up at 7 AM. VE Exams. Free parking. No
tailgating. Admission $4, kids under 12 free.
Sellers $15 1st table, $10 ea. additional table.
All tables 30" x 5'; or bring your own table at
$1.80 per ft.-min. $10. Full payment is due
with registration, No reserved tables or
spaces will be held past 8 AM. Notification of
cancellation must be received 72 hours in
advance for a refund. To register, contact
Otto Supliski WB2SLQ, (914) 969-1053,
Register early! Talk-in on 440.425 MHz PL
156.7; 223.760 MHz PL 67.0; 146 910 MHz;
443 350 MHz PL 156.7

SULLIVAN, IL The Moultrie AR Klub will
sponsor a Hamtest at the Moultrie County 4-H
Fairgrounds. 5 miles east of Sullivan IL, on
the Caldwell Rd. VE Exams 9 AM-12 noon, by
pre-registration. Please send proper docu-
ments and a check or MO for $5.40 made
payable to ARRL VEC. Send to Zan-
cha WC9V, 502 E State Sl., Lovington IL
61937. No walk-ins. No charge for flea mar-
ket set-up. Admission is $4 per person over
14 years old. Tables $8. Call Raiph, (217)
543-2178 days; (217) B73-5287 eves. Or
write to M.A.R.K., PO Box 91, Lovington IL



61937. Talk-in on 146.055/.655 and 449,275/
44 275,

BEMIDJI, MN The Paul Bunyan ARC will
hold its annual hamtfest at the Bemidji Moose
Lodge from 8 AM-3:30 pm. A pancake break-
fast will be served at 8 AM. VE Exams, Flea
Market. Talk-in on 146.13/.73. Contact Vern
Skretvedt KAPKWM, (218) 751-5514, or
Curt Johnson WB@HUJ, (218) 751-7920.
To register for testing, contact John Sim-
mons NI#K, (218) 243-2720.

SPECIAL EVENT STATIONS

BACKBONE MTN, MD MADRAS will oper-
ate a special event station Apr. 4, 0700Z (12
PM EST) to Apr. 5 0500 (10 AM EST). Coun-
ties will include Garret County, MD, and Min-
eral, Grant, and Preston Counties, WV. CW
and SB, near the bottom 25 kHz of the Gener-
al portion of the band on 80, 40, 20, 15 plus
28.325; also 2 meter SSB 17 and 12 may be
available. QSL with SASE to MADRAS, PO
Box 2468, Wheaton MD 20915-2468.

STRATFORD, CT The Stratford ARC will
operale W10RS 2300Z-0400Z 1o celebraie
the 160th anniversary of the Shakespeare
Hotel of Stratford CT. Operation will be on
28.360 MHz and 14 240 MHz+. For QSL,
send QSL and SASE to Wes Quinn KD1DC,
30 Cooliridge Rd., Milford CT 06460.

MYSTIC, CT The Titanic struck an iceberg
and sank on the evening of Apr. 14, 1912. To
commemorate the 80th anniversary of this
event, Tri-City ARC will operate Station

KA1BB from the ic Seaport Museum,
from 1300Z-2100Z Sal. and Sun. On these
dates, in recognition of continued Amateur
Radio community service, admission to the
Seaport for Amateurs and their immediate
families will be free upon presentation of a
valid license. Look for KA1BB in the middie of
the General class phone and CW bands -10,
15, 20 and 40 melers, and the center of 10
meter Novice phone band. Send SASE and
#10 envelope to Tri-City ARC, Box 686, Gro-
ton CT 06340.

BAY CITY,TX The Matagorda Co. ARC will
operate WASSNL or any other Matagorda Co.
ARS 0000Z-2400Z in conjunction with the
Bay City Heritage Day Festival. We will oper-
ate all bands in all modes. For QSL, send
SASE to NSQWF, 4404 Doris St., Bay City
TX 77414.

APR 18-19

HONOLULU, HI Hawail Army MARS mem-
bers will operate WHBD to commemaorate the
50th anniversary of Doolittle's Raid on Tokyo.
Activites are planned for all bands, all modes,
including the Novice subbands. Look for us at
the lower portion of each subband, 18002
Apr. 18-1800Z Apr. 19. For QSL, please send
your card and SASE to Joe Hao, 3251
Pakanu St., Honolulu HI 86822,

AFPRH 25
PINE BLUFF/FORDYCE, AR The Jefferson

County ARC will operate NSRHI from 1500
UTC-2300 UTC, to celebrate ‘'Fordyce on
the Cotton Belt” in conjunction with Project
819. Operation will take place from Pine Bluff,
AR and Fordyce, AR, as well as rail mobile
from aboard the refurbished Cotton Belt Rail-
road Steam Engine #819. Frequencies:
Phone-lower 25 kHz of 40, and 20 meter sub-
band, and Novice portion of 10 meter sub-
band. For certificate, send QSL and 9 x 12
SASE, with 2 units of postage, to Project 819
Special Event Station, 310 West Harding,
Pine Biuff AR 71601.

MARSHALLTOWN, IA The Progressive
ARC, in conjunction with the Mid-lowa
Council, Boy Scouts of America, will operate
NGB 14:00-21:00 UTC, to celebrate the
10th Anniversary of Black Powder and Dutch
Oven Day at Camp Mitigwa near Madrid |A.
Frequencies: 28.350/28.400, 21.300/21.350,
14.250/14.300, 147.420 and 446.250. For
certificate, send QSL and SASE to David
Young N@MVC, Box 907, Marshailltown IA
50158.

MT PLEASANT, IA Station N@MQA will be
in operation from 1400Z Apr. 25-0200Z Apr.
26, from the campus of lowa Wesleyan Col
lage, to commemorate the institution's 150th
Anniversary. CW operation will be in the
Novice portion of 40 and 15 meters, while
voice operation will be in the lower 50 kHz of
the General portion of 20 meters, and aiso on
the ML Pleasant 147.39 MHz rptr. For a spe-
cial QSL, send your QSL and SASE to Roland
Shook N@#MQA, lowa Wesleyan College,
Mt. Pleasant, A 52641.

ALTOONA, PA The Horseshoe ARC will
operate Station W3QZF on the lower portion
of General phone, on 40 through 15 meters,
and Novice sub band on 10 meters. QSL to
HARC, PO Box 225, Hollidaysburg PA
16648.

APR 27-MAY 2

DAVIS MOUNTAINS, WEST TX Amateur
astronomers’hams representing the South-
west region of the Astronomical League will
operate Station KSGH (K5 Galaxy Hunters) at
the 11th annual Texas Star Party, located
near the Univ. of Texas's McDonald observa-
tory in the Davis Mountains of West Texas.
The Texas Star Party is a gathering of amateur
and profesional astronomers from around the
world. Frequencies +QRM: 28365, 21365,
14265 and 7265. 55TV and CW contacts on
request. For an astronomical theme QSL
card, send QSL and SASE to K5GH-TSP,
721 White Dr., Garland TX 75040.

U.S.S. OLYMPIA The Olympia RAC will op-
erate Station WA3BAT from aboard the
U.S.S. Olympia, May 2, 1400-2200 UTC May
3, to commemorate the 94th anniversary of
Admiral Dewey's triumph over the Spanish
fleet at the Battle of Manila Bay. CW-7.065
2200-0200 UTC; Phone: 3.895, 7.245,
14.245, 21.365, 28.365, all frequencies +5
kHz, For certificate, send QSL with operators
number and a 9 x 12 inch SASE to Olympia
RAC, PO Box 928, Philadelphia PA 19105.
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Figure. Partial schematic of the GaAsFET preamp sequencer showing new IC pin

numbers corresponding to the PC board layout.

GaAsFET Preamp Sequencer

See the above article on page 8 of
the March 1992 issue by Ron Kiimas
WZ1V. Although the schemalic is cor-

rect as printed, if you build the circuit
using the PC board the IC pin numbers
will be different. See the Figure for a
schematic that reflects the pin number
changes on the PC board layout. |if]

RF POWER

TRANSISTORS - TUBES

PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK

FRANSISTORS TRANSISTORS OUTUT MODULES POWER & SPECIAL
CDZ664A $24 00  2N1522 $11.95 | SAL4 $49.50 | S7T2B/5160L $54.95
ECG340 3.40 | 2N3553 2.85 | SAVE 33.70 Match Pr 119.95
MGF1302 1.95 | 2Th 295 | SAVT 3995 | BO7TPL 10.95
MGF1402 17.95 | 2N3866 125 | SAN12 1995 | B10PL 109.50
MRAF134 18.08  2N4048 11.85 | SAVZ22A 4995 | B11APL 13.95
MRF136 21.00 | 2N4427 1.25 | M57726 Bi1.75 Match Pr. 31.90
MRF137 2400 | 2ZN5109 1.75 | M5T7T29 69.95 Specify Hor/Vert oper
MRF141G 19000 | 2N5179 1.25 | MSTT32L 34.70 | B13PL 36.95
MRF1516 179.95 | 2N5589 13.00 | MS7737 3895 | B33APL 8495
MRF2Z21 12.00 | 2N5590 10.00 | M55741 59.00 | 833CPL #9985
MRF224 17.75 | 2N553 1450 | M5T745 89.95 | M2057 GE 26.95
MRF237 3.70 | 2N5545 10.00 | M57TT62 76.60 | 5763 19.95
MRAF238 16.00 ' 2N5946 15.00 | M57785M 2.9 | 5834 PL 48 .95
MRF239 17.00  2NGDBD 9.75 | M57796 3570 @ 61468 NAT 13.95
MRF240. A 16.50 | 2NGD81 11.75 | MHW SERIES CAL Maich Pr. 29.95
MRAF245 3200 | 2N60B2 14.75 RECEIVING TUBES 61468 GE 24.95
MRF247 2335 | ZN6DE3 14.75 | GANBA 13.95 Match Pr. 57.95
MRF260 11.50 | 2N6084 14.75 | GAOS 1.95 | 5146W 1995
MRF262 12.75 | 2ZNGASE 19.75 | GAZS 1495 | 6550A 16.95
MRAF264 13.75 | 25B74 2.50 | 6BAG .95 | 6873 1995
MRF309 50.00 @ 2SC730 450 | GBEG 695 | 7199 18.95
MRF327 62.00 | 28C1729 18.25 | GBNE 1195 | 7289 69.95
MRF421 24.00 | 25C1945 3.75 | 6BOS 1095 7558 14.95
MRF427 349  25C1946A 15.65 | 6BZB 795 | T581XT66 17.95
MRAF433 1220 | 25C1947 975 | GCATEL34 CALL | 8072 169.95
MRAF450 13.50 | 25C1955 9.00 | 6CB6 6.95 | 8122 15995
MRF454 1450 | 2SC1969 225 | 6CGBA 10.95 | B417GE 19.95
MRAF455 11.25 | 28C19n 480 ©&CL6 13.75 | 8873 El 399 .85
MRF455A 1226 @ 2502028 1.95 | 6CwW4 14.70 | BETS EI 339.95
MRF458 17.95 | 25C2029 350 | 6CX8 11.95 | 8908 GE 26.95
MRF475 925 | 28C2053 1.20 | BCJ7 12.95 | 8950 GE 20.75
MRF476 4.00 | 25C2075 1.75 | GGKB 13.95 Match Pr 45.50
MRFATT 1250 | 25C2094 15.95 | GGWS 8.95 | 2C39A8 59.85
MRF485 12.95 | 25C2097 23.95 | BHFS GE 17.95 | 3-400Z (#) 124.95
MRF492 1595 | 25C2166C 1.50 | 6JBGA CALL | 3-500Z P B9.95
MRF497 18.75 | 25C2221 8.25 | BJGE CALL | 3-500Z E 142.95
MRF515 290 | 25C2237 8.40 | 6JHE 1295 | 3-500ZGPL 119.95
MRF555 450 | 25C2289 15.15 | 6JS6C GE 18.95 | 4-400C EI 159.85
MRF559 2.25 | 25C2290 15.95 | 6KDb GE 18.95 | 4-1D0DA (#) 595.00
MRF629 425 | 25C2N2C 550 | 6KV6 CALL | 3CX10D0AS (#) 69.95
MRF630 3.75 | 28C2395 271.75 | 6LBG CALL | 3CX4D0A7 EI 329.75
MRFB41 19.95 | 25C2509 10.85 | 6LF6 GE 19.95 | 3CXBODAT EI 329.95
MRF644 23.00 | 28C2630 24.25 | 6LOG6 GE 19.95 | 3CX12D0AT El 424 50
MRFG646 24.75 | 25C2640 17.00 | 6LR6 GE 19.95 | 3CX1500A7 El 624.50
MAF&48 2995 | 28C2782 37.75 | 6LX6 GE 19.95 | 3CX3000A7 E! 694.50
MRF301 1.50 | 28C2783 29.85 | 6MJG CALL | 4CX2508 EI 99.80
MRF966 3.50 | 28C2879 19.95 | GSN7GTB 9.95 | 4CX250R CALL
MRF1946 15.00 | 25C2904 32.50 | 12BY7TA NAT  11.75 | 4CX300A CALL
SRF2072 13.75 | 25C2905 34.50 | 12JB6 GE 19.95 | 4CX350A CALL
SRF3662 28.50 | 28C311 12.25 | 27LF6 NAT 21.95 | 4CX350F CALL

4310 1.50 | 30KD6 SYL 17.95 | 4CX15008 EI  687.00
4CX5000A  1085.00
Migr El = Eimac, PL = Penta Labs  Note; (#) = Industrial Boxed Eimac/Amperex
Limited Warranty. 12 month ¢ 3.000 hours on Penta & Eimac transmitting tubes

Frice & avarlabdity subiyec! to change without natice = Quantity Pricing Available

satistaction Guaranteed: 11 not satished with the marchandise you receive, return It within 30 days
rom the date of purchase to receélve retund or exchange (books are not returnable). (Merchandise

must be returned in onginal condition with original invoice & shipping prepaid.)

Orders received by 3 p m ol (6 pom EST) are shipped same day. Minimum Order $20
We preter to ship by UPS. We alsgp ofer Federal Express/Airborne/DHL/USPS/atc

SHIPPING METHOD & CHARGES

BEST WAY: UPS - Shipping & handhing charge (1 Ib continental U.S.):

UPS GROUND: 5-8 <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>