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COMIS NEW I1C-2000H

LEADS THE WAY TO CLEAR, CRISP RECEPTION! -
Mobile radios (of all manufacturers) have
recently experienced increasing problems from

cross modulation interference. This has been
caused by the increasing quantity of RF devices
(i.e.: mobile radios, paging systems, cell phones,
cordless phones, etc...) Commonly known as
“intermod”, this interference can make a mobile
radio unuseable at certain frequencies,
depending on local area conditions.

SUPERIOR WIDEBAND RECEIVER CHARACTER-
ISTICS = 1ICOM's IC-2000H has been specifically
designed to deal with this growing problem. A
tracking tuning system and high quality RF band
pass filters are employed to improve image re-

jection and intermodulation characteristics. Now

you can pursue your hobby in areas previously

not possible due to interference. Plus, you're less

likely than ever to miss an important call!

ALPHANUMERIC DISPLAY = With the IC-2000H

yOu can program a
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6 character name for
sach memory channel. With the name displayed

instead of the frequency you'll have instant ID of

memory channels, less confusion and mistakes,
and a logical and convenient memory
management system.

(o Rl LOCK BT MON! B T8 TONE |

50 WATT OUTPUT - Work distant repeaters with
the IC-2000H. The full 50 watts of output power
gives you enough muscle to work most applicat-
ions. And when vou don’t need as much power,
such as when working a close station, you may
choose a 5 or 10 watt output power setting.

“ONE-PIECE” CONSTRUCTION — ICOM gave the
IC-2000H a rugged “one-piece” die cast
aluminum frame and our largest heat sink ever.
Now you'll get dependable, stable transmissions

supevior—

NEW?

C-2000H

* FEATURES -

o 50 W of power (50, 10, 5 selectable

o Rx 118-174 MHz
(118-136 AM, 136.1-174 FM)

e Tx 140-150 MHz (for MARS/CAP)

o AM aircraft receive

WIDE BAND

—reception—

in extreme environments. Plus, any heavy duty
cvcle operation is no problem.

PRICE PERFORMANCE — Even with it's high

L e
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quality construction, great features and

exceptional performance, the IC-2000H is one of

the most economical 2 meter FM mobiles
around. You'll get real value for your money.

FOR MORE INFO CALL ICOM’S FREE
BROCHURE HOTLINE: (206) 450-6088

ICOM America, Inc. 2380 114th Avenue N.E., Bellevue, WA 98004 U.S.A. Customer service /technical support 206-454-7619

1994 LM Amarico, Inc. The I(0M logo is o registered todemark of ICOM, Isc Al stated specifications are subject to chonge without nofice or cbhigation. I(OM rodios signiticantly
exceed FCC Regulations limiting spurious emissians. This device hes not yet bees approved by the Federa! Communications (ommission. This device is not, and may not be, offarec lor sole

ot lease, ot told o leased wxil e opprownl of tha FOC bes been obtuined. 2000HTZ?4Y
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MEIYS V/MHz

e Alphanumeric display

* Message paging

50 memory channels

® 2 scratch pad memories
6 scan edge memories
Full scan + program scon
5 scan resume conditions

e (all channel

® Busy channel lockout

e Auto power off

® Scan modes and

o= ""'; P[imiw wﬂf{h

e Programmable
up switch

o DIMF mic included

e “One touch” button
operation

* Separate volume
and squelch knobs

e Alpha message

| paging
- (UT-55 required)

=

e Tone scan

(UT-85 required)

e (ode squelch/pager (UT-101
required)

* Tone squelthz’pmkei beep
(UT-85 required)

|COM
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JST-245

160-10 Meters PLUS 6 Meter Transceiver
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F:fteen reaso wh ) 7% your next HF
transceiver should be a JST-245.

All-Mode Operation (SSB,CW, AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and built-in antenna tuner.

* JST-145 COMING SOON *

MOSFET POWER AMPLIFIER = Final PA utilizes RF MOSFETs
to achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

AUTOMATIC ANTENNA TUNER = Auto tuner included as
standard equipment. Tuner settings are automatically siored
in memory for fast QSY.

MULTIPLE ANTENNA SELECTION + Three antenna connec-
tions are user selectable from front panel. Antenna selection can
be stored in memory.

GENERAL COVERAGE RECEIVER » 100 kHz-30 MHz, plus 48-
54 MHz receiver. Electronically tuned front-end filtering, quad-
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +20dBm.

IF BANDWIDTH FLEXIBILITY = Standard 2:4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Conirol
(BWC). Narmow SSB and CW filters for 2nd and 3rd IF optional.

QRM SUPPRESSION « Other interference rejection features
include Passband Shift (PBS), dual noise blanker, 3-step RF atten-
uation, IF notch filter, selectable AGC and all-mode squelch.

8
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NOTCH TRACKING « Once tuned, the IF notch filter will track the
offending heterodyne (10 Khz) if the VFO frequency is changed.

DDS PHASE LOCK LOOP SYSTEM = A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

CW FEATURES = Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

DUAL VFOs = Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band-
width and other important parameters for each band.

200 MEMORIES » Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

COMPUTER INTERFACE » Built-in RS-232C interface for
advanced computer applications.

ERGONOMIC LAYOUT = Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper-
ation.

HEAVY-DUTY POWER SUPPLY e+ Built-in switching power
supply with “silent” cooling system designed for continuous
transmission at maximim output.

JRC| Japan Radio Co., Lid.

Phone: (212) 355-1180 Fax: (212) 319-5227
CIRCLE 159 ON READER SERVICE CARD

430 Park Ave., 2nd Floor New York, NY 10022



500 MHz SPECTRUM ANALYZER $895

R e e

6"x12"x 16" (Hx WxD)
(only 16 LB)

o ‘*1 }ﬂiﬁlﬂﬂl TOP OF SCREEN LEVEL

SA1800C SHOWN
$2295.00

1-1300 MHz In One Sweep $189S mADE IN THE UsA

aLLNnew SPECTRUM DISPLAY MONITOR rrLus FULL FUNCTION SPECTRUM ANALYZER

LET THE SAS00A SPOT THOSE HIDDEN SIGNALS
The SAS00A easily attaches to any receiver IF output jack. Providing
a panoramic signal display of your 1-30 MHz and 30 to 2000 MHz
scanner or communication receiver. The SASODA is a Professional
Spectrum Surveillance Technology Monitor. A Full Function Spectrum
Analyzer with +/- 5SKHz Narrow Band Filter, Center Freq. Display, 50
MHz Marker Generator. Capable of Tuning Duplexes, Amps, Filters
Receivers, Transmitters & Perform EMI, RFI, FCC, Testing. SAS00A
First affordable Professional Spectrum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring Operators. just $895.00

.2-1.3GHz SA1300B THE ULTIMATE Lowcost ANALYZER
Quality & Performance that's what ITC Spectrum Analyzers are
known for. 80 dB on Screen, -110 dBm Sensitivity, Center Frequency
Display, +/- 5KHz Narrow Band Filter (for SKHz resolution band
width) 50 MHz Marker. DISPERSION ZOOM, Baseline Clipper,
Sweep Speed, Adjustable Video Filter, 40dB of Input Attenuation .

Standard on all ADVANTAGE Spectrum Analyzer specials. The
SA1300B and SA1800C provide Laboratory Performance at a fraction
of the normal cost. The SA1300B $1895.00 -SA1800C .2-1.3GHz &

8-1.8GHz $2295.00. Add a 1.3GHz Tracking Generator to any unit

1.3GHz FREQUENCY COUNTER .001 ppm

$479.00

IS0%002 CERTIFIED
FIVE YEAR
WARRANTEE
REG. PRICE $§599.00
SAVE $120.00

Lahoratory Performance PROCESSOR STABILIZED OVEN OSCILLATOR .001 ppm

ITC FCI1300: rthe first truly Accurate low cost Frequency Counter. Accuracy is the #1 Frequency Counter /
Requirement. The $200 - $800 counters being advertised the past few years are but toys when it comes to accuracy.
'Iheseguen-m-mnuc units are off 5 to 10 PPM over temperature & time (That's +/- 6,000 -13,000 Hz at 1.3 GHz)
The FC1300 is accurate to within +/-13 Hz at 1.3 GHz 0-40 degrees C. Sensitivity is <5mV 1Hz to 13 GHz,
50 Ohm & 1 Meg Ohm inputs, LP filter, 1x -10x input Att. Frequency Measurement, Period Averaging, Time
Interval, External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times .01 to 10 Sec. Tired of guess-so-matic
Counters: Serious About Accuracy: Ready to step up to Laboratory Performance Accuracy: Call Today & Order

ADVANTAGE INSTRUMENTS CORP. MASTER CARD -VISA - DISCOVER - AMX

3817 S. CARSON ST. #818 CARSON CITY NV. 89701 Terms:
702-885-0234 FAX 702-885-7600 Call Toll Free 800-566-1818 - BBS 310-549-0321

Call 800-566-1818

To Order or Info.
Free 1995 Catalog

ADVANTAGE
Carries a full line of
Scopes - Analyzers
Frequency Counters

Generators
LCR Bridges & DMM'S

COD - Check - Money Order

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.
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Build your own satellite receiver and produce images like this fine summer shot of Europe in
your own shack. This transmission was received at Z6SAT in Johannesburg, South Africa.

It's like being there—right
here in our offices! How?
Just take advantage of our
FEEDBACK list on

page 17. You'll notice

a feedback number at

the beginning of each
article and column. We'd
like you to rate what you
read so that we can print
what types of things you
like best.

To learn more, please turn to page 10.

On the cover: Up, up, and away! This photo was taken from a balloon 95,000 feet over Madison, Wisconsin. The balloon
was equipped with GPS and a digipeater facilitating 400-mile QSOs. Photo courtesy of Tim Tomljanovich K9SB, Near
Space Science Group. A one-year subscription/extension goes to Tim for this FB photo in the 73 Photo Search.
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Yes, I'll Be At Dayton This Year

But, as far as | know (and | know
pretty far), | won't be speaking this
time. However, since less than 1% of
the HamVention attendees usually
bother to squirm and sweat through
one of my endless talks, | doubt I'll be
much missed.

Sure, I'd do much better to pick
one subject and stick to it for maybe a
half hour and then get off the pot . . .
er . . . podium. But there are so many
interesting things to talk about, and |
want to cover them all, that my aliot-
ted two hours just barely gets me
staned.

One of the reasons amateur radio
is @ hard sell to potential hams is be-
cause it's so difficult to explain. Sure,
working DX is a part of it. A small par,
really. The ham host of a talk show re-
cently said he'd counted 57 different
sub-hobbies that make up hamming.
I've never tried counting "em before 50
| decided just now to see how many |
could come up with. | had no problem
with counting 53 separate aspects of
the hobby that I've pursued down
through my 57 years of hamming, and
20 more that | haven't done yet. That
added up to a serendipitous number.

How can | cover a 73-hobby group
of interests in a two-hour talk? It's
worse than that, of course, because |
can't help bringing up ham radio histo-
ry to explain why things are as they
are now . . . and what | see ahead for
us, drawing on that past. Plus I've
been known, on rare occasions, 1o
talk about non-germane subjects like
computers, cold fusion, our terrible
American school system, and so on.
And even to tackle religious matters
such as our beloved reminder of Mr.
Morse . . . also known by thinking
hams as Sam's Curse.

Why Dayton In 199572

As | explained in an editorial last
year, when we here at 73 looked over
the cost vs. benefits of exhibiting at
Dayton, it didn't make any fiscal
sense. With booth costs going
through the sky, the cost of flying In
an editor, an advertising sales person,
and someone to run the booth, plus
Wayne to swagger around looking im-
portant, and counting the cost of rent-
ed cars, hotel rooms, meals, and so
on, the tab was up in the thousands.

Number 1 on your Feedback card

NEVER SAY DIE
Wayne Green W2NSD/1

Then there is the cost of shipping the
exhibit booth both ways, plus maga-
zines, books, and so on. Offsetting
this we might sell a couple of hundred
subscriptions, if it is a particularly
good year. With a HamVention special
of $15, that's maybe $3,000. Sure,
that would be pretty good if it didn't
cost anything to print and mail the
magazine or pay for the staff to pro-
duce it.

Why not more sales? Because
most of the active hams are already
getting 73. They come by the booth
and tell us how much they like the
magazine and how they read and en-
joy my editorials, though they don't al-
ways agree with them. Worse, many
of the subscriptions are renewals, so
we just get less for the subscription
and don't gain as many new readers.

The hams who haven't been read-
ing the magazine have no idea what
they're missing, so they don't bother
to stop by the booth. Many of them
are too busy in the flea market to
come inside, even when it rains.
Which it always seems to do.

Another big problem with getting
new subscribers is that over halt of
the licensed hams don't subscribe to
any ham magazines. They're not in-
volved with much more than talking
over a local repeater or rag-chewing
on 75m, so they have litile interest in
knowing what’s new or trying packet,
salellites, and so on.

In the face of all that, it didn't seem
like we had much to lose by not ship-
ping in a team from 73 to run a booth.
If we took the same money that it
would cost to do the booth and invest-
ed it in sending direct mail letters to
hams, we'd pull around 3-5% in sub-
scriptions. $4,000 would allow us to
mail around 10,000 letters. At a 3%
response, that's 300 new subscribers
at $20 each. Get out your hand calcu-
lator and you'll see why that beats ex-
hibiting by a long shot. We don't even
lose the work on the magazine the
staff could be doing during their sev-
eral days away.

The Big Four-O

So why, with all that, will Wayne be
there in 19957 With a booth! Well, the
biggest reason is that this celebrates
40 years since | first exhibited at the
HamVention, back when it was in the

4 73 Amateur Radio Today » March, 1995
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Dayton Biltmore Hotel downtown. |
haven't missed many years. | wonder
if there is anyone else who's been
coming to the HamVention for 40
years? I'm pretty sure no one else has
been exhibiting for that long. Or that
anyone else has given nearly as
many talks.

When we stopped exhibiting | was
not really surprised that last year the
committee decided to move my talk to
Sunday morning, after about half of
the attendees would be already head-
ing home. | got their message and
didn't bother to come.

This year, Sherry said what the
heck, let's just you and | go. She of-
fered to run the booth so | could go
around to see exhibitors and shake
hands with old friends. If you've read
any of my travel reports you know
how cheap Sherry and | travel. Make
that economically, it sounds better, If
you haven't read my repors yet, for
shame, you're missing out. I'll try to
remember to bring some to Dayton so
you can rectify your serious oversight.
| should bring a few copies of my
book to autograph too. They sold like
crazy at the last few hamfests I've at-
tended.

We buy yearly senior passes on
Continental Airlines, which keeps the
cost of our flights to a minimum. Well,
you'll find out all our economy secrels
when you read my travel stories. Who
else could fly first class to Munich with
his wife, rent an Audi and drive 1o Vi-
enna, Prague, Krakow, and back to
Munich, staying in very nice hotels,
visiting hams in each city, and keep
the total cost for the flight, car rental,
hotels, and meals under $1,0007

The major expense for the
HamVention will be for the booth
space, so | hope you'll grab some
friends, bring them to the booth, force
them to subscribe to both 73 and
Radiio Fun, and buy some of my travel
reports. I'll try to spend as much time
there as | can so | won't miss
you...and I'll be autographing my
book, Declare War.

Hey, if you make it worth my while,
| might celebrate my 41st year at Day-
ton next year. They're finally changing
the HamVention dates next year so it
won't come on the same weekend as
my WWII submarine crew reunion. |
want to get down to Mobile, where our

old boat is on display, to celebrate the
51st year since | last sailed on the
Drum. | joined the boat in 1943 and
was on its last five war patrols. It was
an exciting time, with us sinking lots of
ships and the Japanese dumping hun-
dreds of depth charges on us. I've a
$7.50 book telling just what it was like.
It is made up mostly of reprints of the
wartime recollections | wrote for the
Drum Newsletter, which | published
for several years. I've included the
Amelia Earhart inside story in this
book. Exciting stuff.

Say, if you get a chance, how
about dusting off your word processor
and letting me know how many years
you've been going to the HamVention,
what you do there, what bargains
you've found, and so on. You might
have some interesting stories for Ra-
dfo Fun which would encourage new
hams to start coming to Dayton.

For those of you who've made an
annual pilgrimage to my talks, I'm sor-
ry | won't be speaking this year. It'll
probably be a while before | get back
enough in the good graces of the
chaps running the show to get on the
program with a good time slot again
But, since | don't have anything much
of importance to say anyway, you
won't have missed much. | may come
up with a tape of what | might have
said that you can buy. Or a booklet
Unless the cold fusion field breaks
wide open and keeps me too busy
which is possible.

Almost probable. I'll be attending
the fifth cold fusion conference ir
Monaco three weeks before the
HamVention, so I'll have the lates
news on what scientists from al
around the world are doing In this in
credible new field. I'll try to bring
enough copies of the latest issue o!
“Cold Fusion” for you. They've alsc
been selling out at hamfests. Selling
out much faster than | ever expected
Golly, | haven't been to Monaco ir
years! | remember my first time ir
1958, when | visited Bill Orr WESAI
who was summering there with his
family. We later became enemies
when | opposed “Incentive Licensing'
in 1963 and he was being paid to pro
mote it.

This cold fusion business has fax
es coming in from my technical advi
sors in India, France, China, Australia
and the US. Maybe you missed the
articles in Scientific American or
sonoluminescence (Feb. '95).

While Sherry and | are in Europe
for the conference we'll take a day o
two to visit Paris Disneyland, and an
other to do the Chunnel train to Lon
don, where ['ll be getting together witt
Ron G4OWY. | sure wish you coulc
come along! It's going to be a wonder
ful conference and trip. Yes, I'll make
a day-by-day report available.

Speaking of trips . . . a reminder. |
you know or talk to any hams on Yap
Palau, Pohnpei, Truk or Majuro
please let me know how | can get it
touch with them. Sherry and | will be
visiting there this coming November.

Continued on page 7-
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MODERN, MULTI-BAND ANTENNA SYSTEMS

Featuring the COMET exclusive SLC System. The SLC actually increases the gain of the Dual/TriBand Antennas. A completely pre-formed
phasing coil and phosphorous copper element produces a low-loss, highly effective, high gain antenna. All COMET antennas are pre-tuned
and come complete will all mounting hardware. Simply mount to your mast and experience incredible COMET performance!

COMET DUAL-BAND

N;h, GP-9(N) Dual-Band 146/446MHz Base/Repeater Antenna

'ﬁg Gain & Wave: 146MHz 8.50Bi % wave x 3 VSWR: 15:1 or less Max Power: 200W PEP
4460z 119081 % wave x BLength: 178" Woight: olb. 110zs

Construction: Heavy duty fiberglass, 3 sections, 92MPH wind survival

BASE/REPEATER

| Connector: S0-239 (GP-9), N-type (GP-ON)  Mounts to Mast Size: 1.25"-2.50°

~“’1-5 GP-6 Dual-Band 146/446MHz Base/Repeater Antenna

oW\ 2 Gain & Wave: 146MHz 6.508i % wave x2 VSWR: 151 orless Max Power: 200W PEP
446MHz 9.00Bi % wave x5 Length: 10'2°  Weight: 3ibs 8oz
Connector:  Gold-Plated S0-239 Mounts to Mast Size: 1.25-250
Construction: Heavy duty fiberglass, 2 sections. 112MPH wind survival

oY

1‘:} 6P-3 Dual-Band 146/446MHz Base/Repealer Antenna
A

/
% - e —— s B —
\

Gain & Wave: 146MHz 4.50Bi 5% wave VSWR: 151 0rless Max Power: 200W PEP

446MHz 7.20Bi Y wavex3  Length: 5 10° Weight: 2ibs. Sozs.
Connector:  Gold-Plated 50-239 Mounis to Mast Size: 125-2.50°
Construction: Single piece fiberglass, 130MPH wind survival

COMET MONO-BAND

E‘ = —— - - = eoeerl L -——
rd 'Ij.

CA-ABC23 Mono-Band 146MHz Base/Repeater Antenna

Gain & Wave: 146MHz 7.8dBi *ewave x 3 VSWR: 1.5:1 or less Max Power: 200W PEP
Connector:  S0-239 Length: 14" 12 Weight: 3lbs. 8 ozs.
Mounts lo Mast Size: 1.25-2.50°

Construction: Thick-wall aluminum, 3 sections, 70MPH wind survival

m".:r’\ — - =

CA-T12EF Mono-Band 446MHz Base/Repeater Antenna

Gain & Wave: 446MHz 9dBi "2 wave x 12 VSWR: 151 or less Max Power. 200W PEP
Comneclor:  N-type Length: 10 5° Weight: 2ibs. 120zs.
Mounts lo Mas! Size: 1.25-2.50°

Construction: Heavy duty fibergiass, 2 sections, 105MPH wind survival
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CA-62DB Mono-Band 6 Meter FM Antenna

Gain & Wave: 52MHz 6.5dBi s wave x2 VSWR: 1.5:1 or less Max Power: S00W PEP
Connector:  50-239 Length; 21' 8’ Weight: 5lbs. 110zs.
Mounts toMast Size: 1.25°-2.50°

Construclion: Thick-wall aluminum, 5 sections, 100MPH wind survival

COMET products are available from most major dealers. For customer ser-
vice, or a complete catalog, please call us at 800/962-2611. We're confi-
dent COMET products and accessories will enable you to enjoy Amateur
Radio to its fullest!

~cace. NCG COMPANIES
Hc(; 1275 North Grove Street, Anaheim, CA 92806
(714) 630-4541 FAX (714) 630-7024

ANTENNA
PRODUCTS

COMET TRI-BAND
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GP-15 Tri-Band 52/146/446MHz Base/Repeater Antenna 7V
Gain & Wave: 50-54MHz 3.0dBi % wave VSWR: 1.5:1 orless Max Power: 300W PEP 3 \\E"ﬂ“
146MHz 6.2dBi % wave x 2 Length: 7' 11’ Weight: 3 Ibs. 1 oz.

446MHz 8.6dBi % wave x4 Mounls to Mast Size: 1.25°-2.50"
Connector: Gold-Plated S0-239 Construction: Single piece heavy-duty fiberglass,
112MPH wind survival 50MHz band is tunable by radial adjustment, 2MHz band-width.

l
CX-333 Tri-Band 146/223/446MHz Base/Repeater Antenna

Gain & Wave: 146MHz 6.5dBi 3 wave x 2 VSWR: 151 or less Max Power: 120W PEP
223MHz 7.8dBi s wave x 3 Length: 10° 2 Weight: 3 Ibs 10 ozs.
446MHz 9.00Bi 3 wave x 5 Mounts o Mast Size: 1.25-2.50°

Connector: Gold-Plated S0-239

Construction: Heavy duty fiberglass, 2 sections, 112MPH wind survival

| 4 ‘,.' "“\
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GP-93 Tri-Band 146/446/1280MHz Base/Repeater Antenna Peoes
Gain & 146MHz45dBi% wave  VSWR: 15:1 orless Max Power: 300W PEP (146MHz)
Wave: 446MHz 7.2dBi % wave x 3 Lenglh: 5' 7 200W PEP (44611 2)
1280MHz 10dBi 3% wave x 6 Mounls to Mas! Size: 1.25-250° Weight: 2 Ibs. Bozs

Conneclor: Gold-Plated N-type |
Construction: Single piece heavy duty fiberglass,112MPH wind survival

— e —— = —

e e PEPLIEEN i e & ] H B e i3 e R

n— I_f"-.ru“'-"r’l.l

P-98 Tri-Band 146/446/1280MHz Base/Repeater Antenna

Gain & 146MHz 6.5dBi s wave x 2 VSWR: 1.5:1 or less Max Power: 300W PEP (146MHz)

Wave: 446MHz 9.0dBi % wavex5  Length: 9'8' 200W PEP (446/1.2)
1280MHz 13.5dBi % wave x 12 Mounts lo Mast Size: 1.25-2.50" Weight: 3 Ibs. Bozs.

Connector: Gold-Plated N-type

Construction; Heavy-duty fiberglass, 2 sections, 112MPH wind survival

CROSS NEEDLE METERS

= Separate Meter and RF Sensor allows for convenient placement

of the meter.
» Cross Needle Meter provides FWD, REF, and VSWR simuitaneously.
» The RF-Sensor is a compact design, and has an extremely

low-l0ss circuit.
« Beautifully illuminated when
connected to power EUDHIY- | CMX-1 I CMX-2 CMX-3 |
= 6 foot cable standard. 1.8-60MHz | 1.8-200MHz | 140-525MHZ
. U'ﬂ'tlﬂﬂﬂl EKS-3 10 foot 0-2KW 0-200W 0-200W
extension cable for a total of soaooaw | 20rozoew | 2002000
16 feet between the sensor .
and meter.

= r.--frv'.f\
ot

« Compact Size: (L) 4.75" x (W) 1.75" x (H) 3.5'




LETTERS

Number 2 on your Feedback card

Edward Hutton N3KEX, Oakdale
PA | enjoy ham radio tremendously . . .
I've worked as a tech in different cate-
gories after my discharge, and have al-
ways gravitated to the VHF/UHF bands.
| have a couple of gripes. After | hear
some of the crap on the HF bands, |
seriously question the CW requirement
. . . why would | want to put up with it?
Hams had better start using our other
bands, especially the microwave bands.
We won a fight over proposed loss of
some of these bands; use 'em or cry
over them after we've lost ‘'em, | say.
More of us need to utilize 6 meters, my
favorile band. Repealer owners/
trustees who camy “ghost” repeaters in
the repeater directory had best stop this
practice . . . one day I'll claim one of
these pairs and get my own machine on
line. Not my problem if they don't like it.

Six meters is most likely one of our
least utilized bands. I'm glad to see
manufacturers coming out with new
6 meter mobile rigs, a very smart move.
| predict plenty of newcomers to this
band . . . | know | will be very happy to
greet them.

| enjoy hilltopping with my different
radios . . . 6, 2, 220 and 440 capability
here. | like to run QRP and see how far
| can go; if | don't make any contacts, |
still have fun. | try 1o lake some people
with me, and hope the practice
spreads.

| like to use FM during VHF/UHF
contests . . . | never score a lot of
points. This irritates the Grandaddies,
but it gets plenty of new hams, mostly
no-coders. Hell, I'm a no-coder, and
may even renew my license as such. |
go to school three nights a week, have
a wonderful two-year-old son, a baby
girl is due in 30 days (she will probably
be here by the time you read this), so
leaming the code is not very high on my
list of priorities. Oh yes, | even hold a
full-time job—'m a field technician for
Bell Atlantic Network Integration. We in-
stall, maintain and administer LANs and
WANSs. The wireless LAN is coming!

Mr. Green, | truly enjoy your maga-
zine! | promise to talk up 73; you
just keep those good articles coming.

Emory Schiey NANCU, Dunnelion
FL Wayne, you did it again! In your Jan-
uary 1995 editorial you mentioned the
two “twin-three” antennas you erected
during your college days. |
believe this is the same antenna you
said you were going to publish the
specs on, in one of your previous
columns (about 10 years ago, as | re-
call). | know you're a busy guy, so I've
been patient, but come on—give us the
lowdown. Another couple of years and |
won't be able to erect antennas any
more! Please! Make that prefty please!

Emory— tried io find that confound-
ed Twin-Three or Twin-Triplex antenna
in a recent Handbook, but it's gone. |
found it originally in CQ around 1946. It
then was in the Radio Handbook for a
while. But never mind, | remember the
specs. It has two three-wire dipoles
spaced 1/6th wave apart. that's about
10' for 20m. | used two 102" x 2" poles

From the Ham Shack

to hang it up. | used rope lo the ends of
the poles to swing the whole works be-
lween two trees or one tree and the
house. The three-wire dipoles were
made with #14 wire spaced 6" apart.
Each dipole is thus 12" wide. Dipoles
for 20m are about 32' long. The ends of
the three wires are connected and the
center element of each dipole s fed
with 150-ohm feedline 1/4 wave long
(16°). Hmm, do they still make 75- and
150-ohm twinlead? These are connect-
ed logether, but with the phasing re-
versed, and fed, in tum, with 300-ohm
feedline to the shack. During the high
sunspol cycie this baby puts out one
whale of a signal at a very low angie
broadside to the elements. It's bidirec-
tional, so | had a whopping signal in Eu-
rope and the South Pacific with one,
and Africa and Asia with the other. You
can do a fair job with the ZL-Special an-
tenna which is about the same, but us-
es 300-ohm twinlead for the dipoles.
This was invented by good old WEJK. |
had two of 'em swung between [wo
trees and my fraternity house when |
was in college. They were about a half
wave above the ground. | hung the 10m
Twin-Three in the middle of the 20m
antennas. . Wayne

John W. Slack WA2BGB, Sunrise
FL The other night | tuned in on 17 me-
ters and heard a gentleman working re-
mote. He was working 220 MHz
through 440 MHz and working on 17
meters. He was experimenting with his
audio quality. As it turned out he had
hum and some highs on his audio. As
his contact went on, some of the pro ra-
dio operators got on with nasty com-
ments about his signal.

When | started in radio we were am-
ateur radio hams. If someone had a
problem with a rig we put our heads to-
gether and tried to help our fellow ham.

| hope this letter will help make
some people think before they destroy
what radio is all about. It is amaleur ra-
dio, not pro radio, we as hams are in.

Scott Rorex KISFC, Imboden AR
Wayne, | always read your “Never Say
Die” editorial as soon as | receive my
issue of 73 Amateur Radio Today.
Thanks for the many ideas and encour-
agement you have provided. | have
used some of them, just haven't taken
time to give you credit for them. | will try
to fix that now.

| at least give you partial credit for
my deciding to start my own business
using PC-based Interactive Voice Sys-
tems in 1991. Most of our systems are
used for inbound telemarketing and we
now process hundreds of thousands of
calls per year. Also, | recently staried
leaming international marketing, which
is very interesting, plus goes well with
my interest in amateur radio.

Also from your encouragement, | be-
gan working with our local school princi-
pal, science instructor and computer in-
structor at Sloan-Hendrix High School
with the idea of establishing a school
club. We decided that we could interest
more students and adults by working
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with technology in general while em-
phasizing amateur radio. Our club’s
name is North East Arkansas Technolo-
gy Club (NEAT Ciub). To generate a lit-
tle excitement, we organized an open
house with amateur radio HF voice, 2m
voice, and 2m packet! demonstrations,
as well as other technology related to
amateur radio. For example, radio con-
trol model race cars, radio control mod-
el airplanes and radio control model he-
licopters. In addition to these, several
PC-based exhibits, such as word pro-
cessors, spreadsheets, games, CD-
ROM, and Interactive Voice were in-
cluded.

Amateur radio demonstrations were
set up and operated by other amateur
radio clubs locaied in Northeast
Arkansas. Thanks to the Jonesboro
Amateur Radio Club, the Respond Am-
ateur Radio Club, and the Lawrence
County Amateur Radio Club for helping
with the open house.

We were pleasantly surprised when
the regional TV news crew arrived to do
a story on the Technology Club’s open
house. The story was aired during the
evening news and night news.

Ron Gang 4X1MK, Kibbutz Urim,
Israel | was your longest consistent
contributor to the “73 International” col-
umn for the past 11 years. Anyone
reading my contributions over that peri-
od will find a complete chronicling of the
remarkable growth and development of
amateur radio in Israel.

Warm Ham Ties Between Israel and
Jordan Developing: The world was
heartened (o see the signing of a peace
treaty between the leaders of Israel and
Jordan. This took place not in some far-
away foreign capital, but right on the
border between our two countries.

What typifies this developing peace
is the warmth of feeling between the
people of the two countries and the
wholehearted manner in which His
Majesty King Hussein has gone into the
negotiations and peace-making. The
same feeling is found with the Jordani-
an people themselves, and this is in-
deed the way a peace should be made!

In amateur radio, as in politics, a lot
has been going on behind the scenes. |
am still not at liberty to disclose whal
ham contacts have been belore the
overt peace process between JY and
4X began. Bul now embassies have
opened, there is mutual tourism be-
tween the two countries, and by the
time you read this joint ham projects
between the amateurs of the two coun-
tries should be underway.

In the late summer, shortly after the
first public meeting between Prime Min-
ister Rabin and King Hussein in Wash-
ington, | nearly fell off a Jerusalem park
bench when my CQ on the local re-
peater was answered by a Jordanian
ham in Amman. Other JY hams ap-
peared on the Israeli repeaters and we
were impressed by the true warm
friendliness of these conlacts.

On September 22, 1994, a teenage
ham in the town of Arad, Jonathan
4Z9FHB, hunting nearby DX, called CQ
on the Amman repeater and was an-
swered by none other than King Hus-
sein JY1 himself! They chatied for four
full minutes, during which Hussein
passed on his warm greetings to all the
radio amateurs of Israel.

In early October, still with no official

ties between Jordan and Israel yel, the
first Jordanian amateur visited Israel. El
4X4FD of Beersheva leamed of the up-
coming business visit, phoned up the
Jordanian ham who he had already
chatted with on the air (direct telephone
lines already operating between the twc
countries) and invited him to stay with
him and his family. One evening the
JY4 ham stayed with Leslie 4Z5DG ai
Kibbutz Re'im, and about a dozer
southern hams arrived to meet with ow
new Jordanian friend.

We learned from him that the hams
in Jordan were quite keen about ties
with Israel. Peace gave them access Ic
10 VHF and four UHF repeaters in Is
rael in addition to their UHF and VHF
machines in Amman, access 10 the 4X
packet network (and through it a gate
way to the world system) and, in short
contact with hundreds of active hams ir
of our hobby. We were impressed witt
the nobility and gentiemaniiness of ow
guest. QSLs for the eyeball QSO were
exchanged and, above all, all who were
at the get-together came away with the
genuine feeling that we had gained &
new friend, the greatest of all gains!

There have since been more meet
ings. Joint projects are planned, like &
new repeater lo serve both countries or
one of the higher mountains in westerr
Jordan. A joint special operation on the
international border is planned, with twc
callsigns: 4X4-SALAM (“peace,” in Ara
bic) and JY-SHALOM (“peace,” in He
brew).

For years, the psychological dis
tance between Israel and Jordan wa!
vast, South America seeming closer
Yet suddenly we see how close we ar
to each other! Amman is but an hour’
drive from Jerusalem, and soon can
from each country will be allowed ¢
freely cross the border. Thus we car
expect many eyeball QS0s, antenna
raising parties, and who-knows-what
May the future be full of light and joy fo
us all.

Note: | have purposely not namet
the Jordanian hams involved (excluding
JY1 himself, of course) at this time. The
pace of evenlis has been quite rapi
and, as is well known, there are mor
than a few violent opponents to Jor
dan’s ties with Israel. Since some of ou
new friends have business ties in th
rest of the Arab world and have 10 v
peacefully in their reality, | didn't want t
cause them any discomfort by namin
them. This is oul of a deep feeling of re
spect for our Jordanian colleagues
whose sincerity | don't doubt for &
minute.

I'm sure glad to hear that Hi.
Majesty JYI is still active on repeaters
| remember 22 years ago when
smuggled a suitcase with a Standarn
34-94 repeater and several HT
through British and Jordanian custom
on my way o visit His Majesty. Wit
the help of Blackie JY9BB, | set th
repeater up on lop of a hill across fror
his downtown palace so it couwld cove
the whole Amman area. lis call wa
JY73. With my new call of JYBAA
it was fun saying goodbye to Hi
Majesty, who was al the palace usin
my old Motorola HYT-220, as | boarc
ed Alia flight to Cairo from way oL
at the airport via the new repeate

... Wayne B



You get more features for your dollar with the

REP-200 REPEATER

A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

Kit $1095; w&t only $1295!

" = REP200 REPEATER

= Availlable for the 143-174, 213-233,
420-475, 902-928 MHz bands.

«FCC type accepted for commercial
service in150 & 450 bands.

=Six courtesy beep types, including
two pleasant multi-tone bursts.

=Open or closed access autopatch,
toli-call restrict, auto-disconnect

» Reverse Autopatch, two types

peater, enable either open or ciosed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, awn rovr.
«Change cw speed and tone, beep
delay, tal tmer, and couriesy Deep
type at any time by owner password

«DTMF CONTROL: over 45 functions _fﬂﬁf:f receiver input for control or
can be controlled by 4-digit dtmf cross linking repeaters.

command, via radio or telephone.

indi .
«Owner can inhibit autopatch or re-  Color coded LED status indicators

REP-200T Voice Message Repeater. As above, except
includes Digital Voice Recorder. Allows message up to 20 sec. {0 be
remotely recorded off the air and played back at user request by
DTMF command, or as a penodical voice id, or both. ...... kit $1145, w&t only $1395

REP-200C Economy Repeater. Like REP-200, except uses
COR-6 Controller (no DTMF control or autopatch). Features real-voice

BN, e i ap e dansehae e kdad i i Ab A e arersnkns e ransis TIT ONEY $705, wEi $1085

REP-200N Repeater. want to use your ACC controller, etc.? No problem!
We'll make you a repeater with rf modules only. Kit only $695, wat $995

XMTRS & RCVRS FOR REPEATERS,

AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

Also available in rf-tight enclosures, and with data modems.

FM EXCITERS: 2W continuous
duty. TCXO & xtal oven options
FCC type accepted for com’l
high band & uhf,
« TAS1: 50-54, 143-174, 213-233
MHz ... kit $109, w&t $189.
» TA451 420-475 MHz
LGkt $109, wét $189,
« TAS01: 902-928 MHz,
{0.5W out) w&t $219

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. Qutput levels from
10W to 100W. Several models starting at $99

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174 g e |
or 213-233 MHz. Sensitive front end, Wy . y S s
0.18uV, both crystal & ceramic if filters B Wil Ve /
plus helical resonator front end N A 2 oL
for exceptional selectivity; >100dB at e e | ' 3':. [

+12kHz (best available anywhere!) i f‘f 1'_;‘;‘: i
Flutter-proof hysteresis squelich; Koo JER | S taf
.. kit $149, w&i $219 =
« R451 FM RCVR, for 420-475 MHz
Similar to above kit $149, wat 5219
= R901 FM RCVR, for S02-92BMHz
Triple-conversion, . $169, w&i $249

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143174, 213-233 MHz,
wic helical res, if selectivity >100dB at +12kHz Kits $129, w&t $219

ﬁ R76 MONITOR FM RCVR Kz for 10M, 6M, 73 MHz, 2M, hi-band, or 220

MHz. IF selectivity 60dB at +12kHz. Great for monitoring repeaters,
amateur calling frequences, or packet radio frequencies, and for listen-
ing to commercial two-way radio, police/fire frequencies. or weather forecasts.
Good starter kit, 100; easy to assemble and align. ... Kit only $59!

« R137 WEATHER SATELLITE RCVR for 137 MHz. Special if filters tallored for
wideband fm. Lowest cost receiver available ... kit only $89, w&t $149.

» We also have preamps and recenving converters for 137 MHz, and we carry the
Weather Satellite Handbook by Ralph Taggart.

Buy at low, factory-direct net prices and save!
For complete info, call or write for free catalog.
(Send $2 for overseas air mail.)

Order by mail, fax, or phone (9-12 AM, 1.5 PM eastern time)
Min. $5 S&H charge for first pound plus add’l weight & insurance
Use VISA, Mastercard, check, or UPS C.0.D.

ACCESSORIES

COR-3 REPEATER CONTROLLER.

Features adjustable taill and time-out
timers, solid-state relay, courtesy beep,
and local speaker amplifier kil $49

CWID. Diode programmable any time in

the field, adjustable tone, speed, and
timer kit 59
COR-4, Complete COR and CWID all

on one board
consumption

MOS logic for low power
EPROM programmed;

specify call kit $99 w&t $159
COR-6. COR & .
Real Voice ID = ;“

on one board LA :
Digital ic records N;

up to 20 seconds 2B y: 2

of your voice o

Can record muiltiple id messages. Tail and
tme-out timers, courtesy beep, solid-state
relay to key transmitter kit 399, wat $149

Versatile DVR-1 DIGITAL VOICE
RECORDER Module. As a voice ID'er
for repeaters, records your voice, USIng
the buill-in microphone or exiernal mic
Just the thing for fox hunt xmtr id! May
also be used as a contest caller to play
back one or more messages through your
transmitter at the press of a switch. Used
as a radio notepad, it can record the
audio output of a receiver — up to 20 sec
of anything you might want to recall later
Play back as
often as you
ke through a
small external
speaker Ex-
lensive man-
ual tells how
to use multiple
messages and
adapt to many
applications.

kit $59, wi&t $99

TD-4 SELECTIUE CALLING Mod-
ule, Versatile dimf controller with 1
latching output Mutes speaker until
someone calls by sending your 4-digit tt
code. Or use it with a long It zero digit to
alert anyone in club. Also may be used to
control autopatch or other single device.

] kit $49, wal §79

TD~2 DTMF DEE{]DER:‘FGNTHDL
LER. 16 digits, programmable, toll-call
restrictor Can turn 5 functions on/off.

kit $89. wired & tested $148

AF‘ 3 AUTOPATCH. Use with TD-2 for
repeater autopatch. Reverse patch and
phune line remote control are std

kit $89, wired & tested $149

AP-2 SIMPLEX AUTOPATCH Timing
Hoard, Use with above for simplex oper-
ation using a transceiver kit $39

Low Cost GaAsFET

PREAMPS

LNG-(*) i
ONLY $59 -

wired&testad R

FEATURES: e t

= Very low noise: 0.7dB vhi, 0.8dB uhf
« High gain: 13-20dB, depends on freg
« Wide dynamic range - resist overioad
o Stable: low-feedback dual-gate FET
*Speclly tuning range: 26-30, 46-58, 137-152,
152-172, 210-230, 400-470, BOO-960 MHz

|  PREAMP
ONLY $29 vz $44 icisiestec

« GaAs FET Preamp similar to LNG, ex-
cept designed for low cost & small size
Only 5/B°W x 1-5/8°L x 3/4"H. Easily
mounts in many radios.

“Specily uning range: 25-35, 3555, 5590,

90- 120, 120-150, 150-200, 200-270, 400-500 MHz

LNS-(")
IN-LINE
PREAMP

ONLY $891 51 19 wired &floglad

» 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.
*Tuning range: 120-175, 200-240, or 400-500.

TD-3 SUBAUDIBLE TONE DE-
CODER/ENCODER. Adjustable for
any tone. Especially for repeaters, with
remote control activate/deactivate provi-
SIOnNs kit 529, wired & tested $59

DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Runupto
1200 baud digital 5|gnals !hrm.rgh aﬂy fm
transmitter & 3 ..

1"4..

receiver I.

Radio-link '3\

computers L j
telemetry =
etc kit ea 549. wE.t eas$7/9
9600 BAUD DIGITAL RF LINKS.
Low-cost packetl networking system,

consisting of MO-96 Modem and special
versions of our 144 220 or 450MHz FM
Transmitters and Receivers interface
directly with most TNC's. Fasl, diode-
switched PA's output 15 or S0W. CALL

HELICAL RESONATOR

PREAMPS T
GaAs FET preamps ,- i::

with helical reson- ¥ -='-i_ai
ators reduce inter- "@*-1

mod & cross-band

interference in critical applications.
MODEL HRG-( * ), $80 vhi, $170 uhft.
*Specify tuning range: 142-150, 150-162, 162-
174, 213-233, 420-470.

RECEIVING

CONVERTERS

Low noisea
corverters 1o
recaive vinl
and uht
Dands on a
10M receiver.

» Input ranges avail:
144-146, 145-147, 146-148, 220-222,
222-224 MHz, 432434, 435437,
435.5-437.5, and 439.25 (to chan 3).

» Kit less case $49, kit w/case & BNC
jacks $74, w&tin case $99.

TRANSMITTING
CONVERTERS

50-52, 136-138,

3

==,

XV2 for viii and XV4 for uhi. Mogeis to
convert 10M ssb, cw, fm, eic. 1o 2M, 220,
222 432,435, andatv. 1TW output.

Kit only $89. PA's up to 45W available.

ham ronics, inc.

65-D Moul Rd: Hilton NY 14468-9535
Phone 716-392-9430 (fax 9420)




QRX . ..

Number 3 on your Feedback card

Westlink Goes Under

Vibroplex Bought by Ham

A major ham newsletter has bitten the
dust after 13 years and 330 issues. Publisher
Burt Hicks WB6MQV announced that the
January 1, 1995, issue of the Westlink Report
would be the last. “| would like to think that
what we have done in the past thirteen years
has made a difference for good in the hobby.
We know we have influenced some decisions
of the Federal Communications Commission
as well as informed a few members of
Congress, and perhaps helped shape the
public debate on issues of interest to
amateurs,” said Hicks.

The demise of Westlink is not a total sur-
prise. The newsletter has been fighting a
well-known financial struggle for about eight
years. But Hicks says it was lack of ZZZs
rather than lack of $$$s that finally caused
Westlink to foid. He says four to five hours of
daily sleep is simply not enough to keep pub-
lishing Westlink while working the graveyard
shift as a Fox Television Engineer.

There are only two other national newslet-
ters comparable to the Westlink Report: the
ARRL Letter and the W5YI Report. Hicks
calls the League’s newsletter “professionally
done,” but adds that it lacks editorial free-
dom. The W5YI Report, on the other hand,
had only three amateur radio stories in the
last issue received. W5Y/ was also responsi-
ble for erroneous reports of a major financial
disaster here at 73. The W5Y/ Report based
that story on interviews with disgruntled for-
mer Wayne Green, Inc. employees. TNX
Westlink Report, No. 687, January 1, 1995.

AMSAT Phase 3-D Under Construction and
On Schedule for April 1996 Launch!

Photo A. AMSAT-NA V.P. Engineering Dick Jansson WD4FAB (L) and Executive V.P. Keith Baker
KB1SF (R) inspect one of the flight model solar panels for amateur radio’s newest and most ad-
vanced satellite. Working at the P3-D Lab at Weber State University in Ogden, Utah, the men dis-
play the Kapton electrical insulation layer. These panels, valued at more than $50,000, were donat-
ed lo the project. (Photo by Ralph Butler, Weber State University.)
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The venerable Vibroplex company, manu-
facturer of the original “bug” and a number of
other types of keyers, has been acquired by
Mitch Mitchell, Jr. WA40SR. Miich says “The
Vibroplex name is older than amateur radio
and has come to represent the one piece of
equipment in the ham shack that symbolizes
the interest, comaraderie, and espirit de corps
of the worldwide ham radio community.”

Besides the bug, the company plans to con-
tinue manufacturing lambic, Vibrokeyer, and
Brass Racer keys at consolidated headquar-
ters in Mobile, Alabama. Mitch also hints that
some new products will be introduced from Vi-
broplex very soon.

Social Interface Coming

Microsoft Chairman Bill Gates said, “We are
just at the beginning of the social interface,” in
a recent article in Electronic Engineering
Times. His comments were made in conjunc-
tion with the release of Microsoft's new Graph-
ic User Interface (GUI) named “Bob,” which
was recently unwrapped at a major Las Vegas
consumer electronics convention. “Bob” uses
cartoons instead of icons and menus as a
means of communication between human be-
ings and computers.

“Bob” sits atop Windows and allows users
to toggle back and forth to the cartoon charac-
ters at any time for assistance. Smiley faces,
cats, and parrots all greet the user in
colorful “rooms" which represent basic
aspects of the program, such as e-mail or

word processing. Gates says this type of so-
cial interface is a key component in realizing
the vision of the home filled with smart de-
vices. In an effort to make these devices fun to
use, researchers have determined that hu-
mans tend to relate more easily with animated
beings in a polite, interactive manner, almost
as if the device were human.

While some observers found the “Bob" GUI
a little too cute, many others are expected o
jump on the bandwagon. Expect to see more
and more electronic attempts at social interfac-
ing, especially in markets filled with members
of the maturing MTV generation. TNX Electron-
ic Engineering Times, January 16, 1995.

FAR Scholars Sought

The nonprofit Washington, D.C., based
Foundation for Amateur Radio will once again
coordinate the distribution of 56 scholarships
from a variety of donors for the academic year
1985-86. Licensed radio amateurs may com-
pete if they plan to persue full-time studies be-
yond high school and are enrolled or have
been accepted for enroliment at an accredited
university, college, or technical school.

The FAR Scholarships range in value from
$500 to $2,000 each. Some have restrictions.
More information and an application form
may be requested before April 30, 1995, from
FAR Scholarships, 6903 Rhode Island Avenue,
College Park, MD 20740. TNX W5Y! Report,
January 15, 1995. 7]

Photo B. Later, Jansson applied epoxy resin to the edge
of one of the panels, which are constructed of 1/2" thick
aluminum honeycomb material covered by a thin carbon
composite facesheet. Each panel weighs only a few kilo-
grams. (Photo by Keith Baker KB1SF.)
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Number 4 on your Feedback card

A Practical Weather

Satellite Receiving System,
Part 1

Set up your own weather satellite receiver/decoder.

eather satellites are the penniless tech-

nologist’s dream come true. How else
can an average person look onto the earth’s
surface from space?

| have been avidly interested in weather
satellites for years now, but it took a series
of articles by Dr Ralph Taggart WBSDQT in
73 magazine, as well as his excellent publi-
cation The Weather Satellite Handbook, o
get me off my backside and do something
about implementing a useable system. | have
not been disappointed.

This begins our two-part series on home-
building a weather satellite receiving system
for Automatic Picture Transmissions (APT)
from polar orbiting satellites, using a PC for
display and picture storage. The system is
flexible and, best of all, uses a sophisticated
shareware software display package written

by Angus Anderson ZR6UM

by Eberhard Backeshoff DK8JV. This first
part of the series will cover the receiver and
APT demodulator, and next month the sec-
ond part will cover the PC parallel interface
and a review of the features of the JVFAX
6.0 software package.

We will not be able to cover the construc-
tion of a 137 MHz receiver or 1691 MHz
down converter in these two articles. How-
ever, I gladly offer the kits for these items,
with construction manuals, and details of
other suppliers of receiving equipment are
given below. The two parts of this article
will cover decoder, interfaces, and display
software only.

Like most hams who like to experiment
with radios, I have had to learn the hard way
about the pitfalls that await the unwary
when setting up a weather satellite receiving

and display system. Living at a QTH near
the tip of Africa, access to information and
specialized components can be difficult and
expensive. This article will pass on some of
my experiences in building the equipment.

Receiving Options

You really only have two options when re-
ceiving lower resolution weather satellite
pictures directly from space. The first option
is to set up a 137 MHz receiving system to
receive and decode the pictures directly
transmitted from polar orbiting satellites in
the APT format. There are a number of these
satellites in operation—at the time of this
writing, the American NOAA 10, NOAA 12,
NOAA 13 and NOAA 14 spacecraft are

transmitting pictures, Also transmitting
are the Russian METEOR (and sometimes
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Figure 1. Block diagram of a typical weather 137 MHz satellite receiving system.
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Figure 2. Turnstile antenna for receiving polar orbiting satellites.

COSMOS) satellites, which can provide
spectacular pictures due to their strong sig-
nals and excellent visible picture resolution.
Polar orbiting weather satellites can give
better resolution of geographical features
than the geostationary satellites, due to their
lower altitude. This can be a bonus on
home-built equipment. Because their orbit is
at about 950 km altitude (as opposed to the
35,000 km altitude of the geostatonary
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birds), you can usually resolve surface fea-
tures better. The NOAA scanning radiometer
optics correct for horizon distortion, yielding
natural-looking pictures with a geometry
that mostly looks like what you would ex-
pect 1o see on a map. This makes it easy to
identify ground features from an atlas.

The second option is to implement an
S-band receiving downconverter with a
small dish or long yagi antenna to receive

the geostationary GOES or METEOSAT
transmissions. The S-band downconverter
receives signals at 1691 MHz and converts
this signal to 137.5 MHz—this can feed the
input of your existing 137 MHz receiver.
Transmission formats for both systems are
similar, so the results of both can be dis-
played on your PC screen. Pictures {from
GOES or METEOSAT are not as detailed as
the pictures from a polar orbiter (they can
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Figure 3. Feeding 12 VDC power 1o the preamp through the coax feed.

come close), but an added bonus is that the
ground computers on the geostationary
satellites add political boundaries and lati-
tude and longitude marks to the picture,
which makes it easier to orient yourself with
an atlas.

For those of you who want to receive
transmissions from the geostationary satel-
lites, suitable equipment to implement a
downconverter is advertised in the pages of
73 magazine. Some suppliers that I have
seen are Spectrum International,
Down East Microwave, and Quo-
rum Communications.

Figure 1 shows a block dia-
gram of a typical weather 137
MHz satellite receiving system,
with an optional 1691 to 137.5
MHz downconverter. The down-
converter feeds the input of a sen-
sitive dual-conversion 137 MHz
receiver with a 40 kHz IF band-
width, and an FM demodulator
for 1691 MHz signals, or is di-
rectly fed from the 137 MHz an-
tenna through a low noise preamplifier for
the polar orbiters. The demodulated signal at
the output of the receiver consists of a 2400
Hz tone, which varies in amplitude with
changes in brightness in the picture. The
2400 Hz tone 1s fed through a series of ac-
tive filters, and is rectified to give a voltage
which varies proportionally with picture
brightness. This voltage is fed to an A/D
converter, which converts the voltage to par-
allel 8-bit format at TTL levels. Each picture
cell represents an 8-bit value (255
grayscales), and 800 or more cells (pixels)
appear on the 8-bit parallel interface lines
every quarter of a second! The 8-bit parallel
TTL signal is routed to the PC display sys-
tem via a parallel I/O interface in the PC.

The Antenna

Signals from all polar orbiting satellites
exhibit changes of polarization and Doppler
shift when being received by a ground sta-
tion. This is because the spacecraft is mov-
ing fast with respect to the receiving station.
Horizontally and vertically polarized anten-
nas, such as those found in terrestrial instal-
lations, exhibit what is called linear polar-
ization. NOAA satellites have Right Hand
Circular Polarization (RHCP), where the po-
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larization actually travels in a circular path
as it moves through space. Using an antenna
with linear polarization on NOAA space-
craft will present the user with deep, slow
nulls of 20 dB or more in the received signal
at the station as polarization changes. ME-
TEOR spacecraft, on the other hand, have
linear polarization. With a circularly polar-
1zed receiving antenna of the correct sense, a
linearly polarized signal such as is transmit-
ted from METEOR spacecraft will show on-

“My installation is proof that

WBSDQT turns out designs
that not only work well, but are

repeatable in construction—
mine went together with

no trouble at all.”

ly some 3 dB loss, and NOAA signals can
be received at full strength. While it is possi-
ble to build gain antennas with circular po-
larization and manual or automatic antenna
tracking facilities, very good results can be
obtained by building a simple crossed dipole
with a reflector for each dipole, which is
mounted facing vertically upwards. This an-
tenna design is generally called a Turnstile.
The Turnstile antenna, while being largely
non-directional, will receive circularly po-
larized signals at full strength—exactly what
we want. However, the lack of antenna gain

on the turnstile will often make an antenna
preamplifier necessary to receive noise-free
pictures.

Figure 2 shows the details of a suitable
turnstile antenna for receiving polar orbiting
satellites. This design was taken from the fa-
ther of cheap weather satellite reception,
WBSDQT, and was originally called the
Satellite Zapper. Apart from the use of cop-
per plumbing tubing for the elements, the
design is as the original. My installation is
proof that WB8DQT turns out designs that
not only work well, but are repeatable in
construction—mine went together with no
trouble at all. The diagram should give all
the information necessary to implement a
useable antenna.

With the addition of a suitable low-noise
preamplifier mounted on the mast, | can get
a full guieting signal on a good South-North
pass at my QTH (30 km north of Johannes-
burg, South Africa) from the time the space-
craft rises to an elevation of 4 to 5 degrees
above the horizon, to the time just before it
sets. This equates to Prince Edward Island in
the South Indian Ocean to Lake Victoria in
Central Africa. A good S-N pass is one that
rises to an elevation of 60 degrees or more
above the horizon.

I used 1/2" copper tubing for
all elements, available from
plumbing shops. This was cut to
length, and the folded part of the
dipole formed by 90-degree cop-
per elbows which fit over the tub-
ing. The elements are soldered to-
gether with ordinary solder, using
a 60-watt soldering iron, and form
a rigid assembly. Let the solder
flow right into the joints. Flatten
the free ends of the dipole, and
drill holes to accept the 300 ohm
twin lead and the insulator which 1s made
from a small piece of Fiberglas PCB materi-
al with the copper removed. This is fastened
together by brass bolts, cable tags, and
washers. The dipoles are fastened to the
mast as shown, with the second dipole being
2" below the first, and at 90 degrees to it.
The reflectors are mounted 17" below the
dipoles by dnlling a hole through the mast
and fastening the reflectors to the mast with
a suitable self-tapping screw. Your mast
should be made of aluminium tubing, with
the diameter about 1.25" or less. Drill the

106825 10.7 10.7T07S

Icdoal F Bandpass too
B ciiass wnche
|

m

088 107 10.72
FREQUENCY MHZ

Sagrel

— — — —

§ it

1

pl+A-T 10.7

Figure 4. The ideal IF passband should have as flat a top as possible.
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Figure 5. Circuit for a varicap-tuned FM signal source, based on the NE602 chip.

hole in the mast slightly larger than the one
in the reflector element, which should be of
the right size to accept the self-tapper. A
quarter-wave delay line is made with RG58
coax, and soldered as shown.

When constructing the antenna, use good
quality foam core 300 ohm twin lead and
good quality RG-58 coax (don’t go for bar-
gain basement cable), and make sure that the
preamplifier is adequately weatherproofed.
Suitable mast mounting enclosures for the
preamplifier are available from TV suppli-
ers. Loop the cables to enter and exit at the
bottom of the enclosure so that moisture
drips off and does not creep in. Although it
is possible to build your own preamplifier,
really hot performers are available already
built from a number of suppliers in the pages
of 73 magazine. I like the Hamtronics LNA
series GaAsSFET units because in my opin-
ion they provide unbeatable value for mon-
ey, as well as having a 0.7 dB noise figure
and lots of gain. They are also easy 10 retune
from 144 MHz to 137.5 MHz without
changing the noise higure, which was set to
optimum at the factory. Since system perfor-

mance is determined almost exclusively by
the noise figure of the preamp, this is an im-
portant point. [Manufacturer's note:
Hamtronics now offers the LNG-137 Sernies,
$59, already tuned to WX SAT frequencies.]

The most convenient way to feed 12 VDC

power to the preamp is through the coax
feed. Figure 3 shows how this is achieved
with the use of two inductors and some ca-
pacitors. Make sure that there is a blocking
capacitor at the output of the receiver and
the preamplifier. You can, of course, also
use a separate wire to feed the DC, using the
antenna coax shield as a return, Remember
to fuse the feed with a 100 mA miniature
fuse.

The Receiver

Your 137 MHz receiver should have an IF
bandwidth of 40 kHz 1o receive decent pic-
tures. Too narrow an IF bandwidth will not
allow the full FM deviation (frequency
swing) from the spacecraft to be accommo-
dated in the passband, resulting in useless
pictures, although the signal will be strong.
Too wide an IF bandwidth will decrease re-
ceiver sensitivity and allow interfering sig-
nals to creep into the IF passband. Most
scanning receivers that cover the 137 MHz
band either have too narrow an IF band-
width (NFM position is about 15 kHz) or
too wide (WFM position is about 250 kHz).
Optimizing your existing scanner would re-
quire changing some of the IF filters, not
something for the faint of heart! | have been
able to receive usable pictures with my
AOR-2002 scanner set to the FM “wide”
position, but only with a good preamplifier
in line, and with a gain antenna. In other
words, you will need lots of signal into the
receiver if you use a wide passband. The
optimum 40 kHz IF bandwidth will allow
reception of full spacecraft deviation, as
well as accommodating Doppler shift of
about 6 kHz without having to retune during
a pass. It also maximizes receiver gain and
excludes interfering signals. Figure 4 illus-
trates the ideal IF pass band which should
have as flat a top as possible. It also illus-
trates what happens when the IF passband is
either too wide, or too narrow.

While some people have succeeded in
modifying narrow or wideband FM re-
ceivers for a 40 kHz IF bandwidth, the best
bet is either to buy a suitable receiver, or
build your own from a kit. In the past, | have
used the Vanguard FMR-250 receiver from

Sync Visible channel analog Sync Infra-Red channel analog Sync
Pulses video information Pulses video Information Pulses
Peak i r il
White
100% |
|
Black
4%
\ Start of Start of
new line new line
] 0.5 seconds -

Figure 6. Simplified representation of a single APT scan line from NOAA spacecraft. Sync
pulses appear as vertical bars down the picture, and are manually moved to the left-hand or

right-hand side of the picture.
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Vanguard Labs for 137 MHz band reception.
This dual-conversion receiver is optimized
for weather satellite reception, It is a crystal-
controlled unit which I modified for variable
frequency use by the addition of a home-
built PLL-locked VFO. The results were
great. The FMR-250 is now out-of-date, and
has been replaced by the WEPIX 2000 syn-
thesised receiver from Vanguard. Hamtron-
ics also makes an excellently priced crystal-
controlled 137 MHz weather satellite receiv-
er kit, Model R137, priced at $129 at the
time of writing. [Manufacturer’s note: This
model has been replaced by the R138, $99
kit—including built-in channels.] I presently
use a home-built receiver, which 1s available
from me either in kit form or built up. See
below.

You have the option of either crystal
control or a VFO. If you choose crystal
control, don’t forget to order crystals for
137.3, 137.4, 137.5, 137.62, and 137.85
MHz—this covers most of the polar orbiter
frequencies. NOAA satellites transmit
on 137.5 and 137.62. The most common
Russian METEOR satellite frequencies are
on 137.3, 137.4, and 137.85 MHz. Suitable
crystals can be ordered from JAN Crystals
(see their ad in 73).

For those of you kit builders who do not
have a suitable signal source for receiver
alignment, Figure 5 shows a circuit for a
varicap-tuned FM signal source based on the
versatile NE602 chip. (I am preparing a fur-
ther construction article using this circuit.
Special attention has been paid in the article
to shielding the RF output to obtain low lev-
el VHF signals.)

Decoding Weather Satellite Pictures

All low resolution APT weather satellite
pictures have a similar transmission format.
An FM carrier is modulated with an ampli-
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Figure 7. An example of Soviet METEOR imagery.

tude-modulated 2400 Hz subcarrier (lone).
When the FM modulation is decoded, the in-
stantaneous amplitude of the 2400 Hz re-
ceiver output represents the brightness of the
picture cell (pixel) being transmitted. For an
APT weather satellite transmission, time for
a single scan line is usually 0.5 sec or 0.25
sec; that is, two or four lines per second,
giving either 120 lines per minute (NOAA,
METEOR), or 240 lines per minute (GOES,
Meteosat, and some COSMOS satellites).

At 240 lines per minute, each 0.25 sec
line scan represents the full width of the pic-
ture. On the 120 LPM NOAA polar orbiters,
visible and infrared pictures are transmitted
side by side. Thus a single scan line will
start with visible picture information, fol-
lowed by the same picture scanned in in-
frared. Figure 6 shows a simplified single
line of weather satellite transmission from
NOAA spacecraft. Note that there are two
sets of phasing bars of seven lines each, as
two pictures are transmitted side by side. It
is these phasing signals, one alternating at
832 Hz and the other at 1040 Hz, that give
the NOAA signals their unique “Tick-Tock™
sound. The Russian METEOR spacecraft
transmit one picture only, with a wide sync
pulse train, and have a very different but
distinctive screechy sound on the audio
transmission channel. In practice, these bars
appear as vertical stripes, and have to be
moved to one side or the other to display the
whole picture.

How many times the picture voltage is
sampled per line by the A/D converter will
give the number of pixels per line that are
available for storage in your display device.
The practical maximum for this is about
1024 pixels per line, giving a maximum
sampling time per pixel of 0.25/1024,
or 2405s per pixel on a 240 LPM signal.
The A/D coverter free-runs at a much faster

conversion rate of about 15s per pixel. This
1s easy for the software to handle. (See Fig-
ure 6.)

Figure 7 shows an example of Soviet
METEOR imagery. This early morning S-N
pass was received at 0500Z on 15th Septem-
ber, 1993, at my QTH. On the right is the
western coast of Madagascar, with Cape St.
Andre visible at the extreme top right. Op-
posite is the African coast of Mozambique,
largely buried under cloud, with no features
showing inland because the sun is not yet
sufficiently high. One interesting aspect of
this pass was that the satellite came above
the horizon transmitting a black picture with
only the sync pulses visible. Suddenly the
picture burst into life as the light levels rose
and the cameras switched on. The equip-
ment used was the turnstile antenna, no
preamp, a home-built 137 MHz receiver us-
ing the decoder, an interface and a JVFAX
6.0 running on a PC-386. The display was a
17S Trinitron Super VGA color monitor at
800x800 receive resolution. See further
down in this article for how the picture was
post-processed.

The Decoder

I chose to make a stand-alone decoder so
that I could cross-couple inputs and outputs
to a variety of receivers and display systems.

The idea is to take the amplitude-modulat-
ed 2400 Hz tone from the receiver, pass it
through a set of bandpass filters to clean up
the 2400 Hz signal, and then full-wave recti-
fy this AC voltage to produce the varying
(DC) voltage that represents picture bright-
ness, with white being the highest voltage
(5V), and black the lowest voltage (0V).
This signal is then converted to parallel digi-
tal TTL form in an A/D converter, which
presents a new pixel value at the 8-bit output

Continued on page 18
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lines approximately every 205s.

ICla forms a high-pass filter at 620 Hz,
which removes any undesirable 50 Hz and
100 Hz components from the signal, such as
50 or 60 Hz AC hum. IClb forms an active
full-wave rectifier, and is buffered by 1C2a.
The output of IC2a is fed to IC2b. IC2b,
IC3a, IC3b, and IC4a are low-pass filters
centered around 1340 Hz. The four 1340 Hz
low-pass filter stages form a low-pass filter
with an extremely steep high frequency
rolloff. This is because it is necessary 1o re-
move the twice-2400 Hz (4800 Hz) compo-
nent of the signal produced by the full-wave
rectifier from the analog DC picture voltage.
The voltage representing video brightness is
then applied to a simple 8-bit analog-to-digi-
tal converter ICS5, via U4b, where coarse
video gain and the offset (black-to-white
range) can be controlled by VR2 and VR3.
Zener diode ZD1 clips the video at 5.1V
max, which prevents possible damage to
ICS. The internal conversion oscillator in
ICS is set to free-run at about 500 kHz,
which produces a conversion every 205s or
s0. The output of the D/A is an 8-bit digital
word which is placed onto eight parallel out-
put lines through TTL buffer U6 at the A/D
conversion rate. IC7 is an 8-bit NAND gate.
When all eight parallel output lines from the
D/A converter are at logic | (representing a
video value of 255), the LED will light. This
gives an excellent method of judging the
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Figure 8. Filter/decoder board schemaitic,

peak white level. The LED should be adjust-
ed so that it just flickers on video peaks.
This parallel signal is then fed via ribbon ca-
ble to an 8-bit parallel 1/O interface connect-
ed to the PC bus.

Power at 110V or 220V is supplied by a
main transformer giving a secondary output
voltage of 18 VAC, which feeds a full-wave
rectifier feeding three monolithic regulators
to provide +5V, +12V, and -12V. Make sure
that you have the correct filter capacitor val-
ues. Clean DC and careful audio wiring will
prevent 60 Hz hum bars from appearing on
your pictures.

This decoder was based on a circuit de-
sign by A&A Engineering (see “Finding Out
More™), with some changes. I understand

that a Kit is still available from them. Details
below.

Building the Decoder Board

See Figures 8 and 9. The decoder board
consists of a single-sided PC board. Note
that foil traces are shown in what is known
as the X-RAYS view, as if you are looking
through the board. View the board from the
component side. Insert and solder the wire
links first. Then mount the IC sockets, being
careful to orient them correctly—the socket
notch is in line with pin 1 of the IC. This
will aid your orientation during the next
step, which is inserting and soldering the re-
sistors. Note that some resistors have to be

paralled to achieve non-standard values; the
Parts List shows which. Insert and solder the
filter capacitors, starting at the board area
around IC1, and ending at the area around
IC4. Then solder the electrolytics, being
careful with the orientation of polarity. This
is especially true of the tantalum capacitors,
whose polarity is difficult to establish at the
best of times, especially with my aging eyes!
Because the whole performance of your fil-
ter system depends on correct resistor and
capacitor values, double-check these compo-
nents before proceeding. Next, insert and
solder the 1N914 diodes, the power supply
diodes or bridge, and the 5.1V zener diode.
Mount the three regulator chips standing up.
Current draw 1s such that they do not need
heat-sinking. Then mount the PCB connec-
tion pins to the output lines. Mount the pre-
set pots, and wire the audio level pot VRI,
and the peak video LED. DO NOT install
the chips yet.

Do an ohmmeter check of the +12V, -12V,
and +5V power rails to establish if there are
any shorts. Wire up the power transformer,
and set VR1 to min, VR2 to max, and VR3
to mid-range, Power up the board, and check
that the correct DC voltages are present at
the +12, +5, and -12V pins on all the sock-
ets. Switch off your power.

Insert all chips into their sockets. Switch
the power on again. Voltage at the output
pins of all the 1458 ICUs (pins 1 or 7)
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CORPORATION (714) 458-7277 = FAX (714) 458-0826

ASTRON POWER SUPPLIES

* HEAVY DUTY » HIGH QUALITY » RUGGED » RELIABLE »

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

= SOLID STATE ELECTRONICALLY REGULATED * [NPUT VOLTAGE: 105-125 VAC

e FOLD-BACK CURRENT LIMITING Protects Power Supply * QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

* CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than Smv peak to peak (full load &
except RS-3A, AS-4A, RS-5A, AS-4L, RS-5L low line)

e MAINTAIN REGULATION & LOW RIPPLE at low line input = All units available in 220 VAC input voltage
Voltage (except for SL-11A)

e HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
« THREE CONDUCTOR POWER CORD except for RS-3A

MODEL VS-50M * ONE YEAR WARRANTY * MADE IN U.S.A.
SL SE * LOW PROFILE POWER SUPPLY
Colors Continuous ICS* Size [IHB Shippin
MODEL Gray Black Duty (Amps) (Amps) HoxW = Wi [ibs.
SL-11A . . 7 1 2% = 1% = 9% 12
SL-11R . . 7 1 a7 =9% 12
SL-11S . ° 7 1" 2N = T < 9% 12
SL-11R-RA . f 1 % <7 =9% 13
1S-L SERIES « POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size [Illll Shlp‘ringl
| MODEL Duty [Amps) {Amps) Hx W = Wit (lbs.
RS-4L 3 4 3% < 6% < T'% 6
RS-5L 4 5 3% x 6% x 7% 7
« 19" RACK MOUNT POWER SUPPLIES
IM SERIES Continuous Ics* Size [IN) Shippin
P MODEL Duty [Amps] {Amps) HxWxD WL [Ibs.
RM-124 9 12 5% %19 x 8% 16
RM-35A 25 39 5% x 19 x 12V 38
RAM-50A 37 50 5% x 19 x 12% 50
RM-60A 50 25 fx19x12% 60
* Separate Volt and Amp Meters
RM-12M 9 12 5% x 19 x 8% 16
RM-35M 25 33 5% x 19 x 12'% 38
RM-50M 37 o0 5% x 19 x 12" 20
MODEL RM-35M RM-60M 50 55 7 %19 x 12' 60
=TT e ety Continuous IcS" Size (IN) Shipping
MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi [Ibs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 J%u xb6%x9 5
RS-5A . 4 5 3% x 6 X TW% 7
RS-TA . . 9 7 Jh x6% x9 9
RS-78 s . 5 7 4 x 7% x 10% 10
RS-10A . . 1o 10 4 % 7% x 10% 11
RS-12A . . 9 12 4% xBx9 13 I
RS-128 . 9 12 4 x 7% x 10% 13
RS-20A . . 16 20 5x9 x 10% 18
| RS-35A . . 29 35 S5X 11 x 11 27
» X 13% X
MODEL RS-7A R 70A : 37 2 S x 135 X 12% p
Gontinuous ICS Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, [Ibs.)
* Switchable volt and Amp meter
i RS-12M 9 12 4% x8x9 13
= Separate volt and Amp meters
RS-20M 16 20 5x9 x10% 18
RS-35M 25 395 Bx 11 x 11 27
RS-50M 37 20 6x13%x1 46
Ik ) RS-70M 57 _ 70 6 X 13% x 12%
rs_M A"n VHM_ M SEHI Es . !S;Ezj;?ti;g" and Amp Meters = Qutput Voltage adjustable from 2-15 volts # Current limit adjustable from 1.5 amps
BENEES DT | Continuous Ics* Size (IN) Shipping
EE— MODEL Daty (Amps) (Amps]) HxWxD Wi. [ibs.)
@13.8VDC @10VDC @5VDC @13.8V
Vs-12M 9 5 2 12 4% X B x9 13
VS-20M 16 9 4 20 5x9x 10% 20
VS-35M 25 15 7 35 ax 11 X1 29
VS-50M 37 22 10 50 6 x 13% x 11 46
e Variable rack mount power supplies
VAM-35M 25 15 T 35 5% x 19 x 12% 38
MODEL V5-33M VRM-50M 37 22 10 20 5% x 19 X 12% 20
1S-S SERIES pumnmine * Bulltinspeaker Continuous Ics* Size (IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi, (Ibs.]
RS-7S . ' 5 T 4 x T x 10% 10
RS-10S . ' - 10 4 x TV x 10% 12
RS-12S . . 9 12 4% x8x9 13
RS-205 . . 16 20 5x 9 x 10% 18
MODEL RS-12S SL-11S . . 7 11 2% x 7% x 9% 12

,— Intermittent Communication Service (50% Duty Cycle 5min. on 5 min, off) CIRCLE 16 ON READER SERVICE CARD
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Figure 9. a) Decoder board 1:1 PCB layout. b) Decoder board parts overlay.

should be at or very close to zero, with refer-
ence to ground. If this is not so, check the
circuit from the first stage to the last to es-
tablish which stage has a problem. Remem-
ber that all these 1458 stages are DC-cou-
pled, so a wrong voltage on one op-amp out-
put pin will affect all the other stages down
the line.

Testing the Decoder

Set VR2 10 mid-range, and VR3 10 maxi-
mum. Feed a stable 2400 Hz sine (prefer-
ably) wave source into the input at about 1V
P/P, and advance contrast control VRI1. If
you do not have a source of 2400 Hz signal

handy, use a passing satellite signal. Some-
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Figure 10. Circuit for a simple audio amplifier stage.




ORDER NOW 1-800 4 HOBBY KITS

SYNTHESIZED AUDIO GENERATOR

DDS (Direct Digital Synthesis)
technology bnngs you a temific audio
generator at a fantastic price!
Generates from 0. 01 Hz 1o 50 KHz with

five digit LED display of frequency. Sine

STEREO FM TRANSMITTER

Run your own Stereo FM radio station! Transmits a stable signal
in the B88-108 MHz FM broadcast band up 0 1 mile. Detailed
manual provides helpful info on FCC regs, anlenna ideas and
range to expect. Lalest design features adjustable line level
inputs, pre-emphasis and crysial controlled subcamier. Connects
to any CD or tape player, mike mixer or radio. Includes free
kuning tool too! For a pro look add our maiching case set with on-
board whip antenna

FM-10A Slereo transmitter kit .................ccco...........534.95
CFM Case.whip ant Set............ocovvevecnneiorcrnsninnnn 514,95

and square wave outpul adjustable 0-5
volt p-p. Frequency selected by direct keyboard entry and
with handy continuous tune tuning knob. Crystal controlled
accuracy of 10 ppm and two memories for rapid frequency
changes, Relire that jury-rigged old generator and treat
yoursell to the pleasure of using a new state-of-the-art SG-
550!

Hear exciting air-craft
commumcahons—
M pick up planes up to

Receives 110-136
MHz AM air band, smooth varactor tuning superhet with
AGC, ceramic lilter, adjustable squelch, excellent
pattery. Great for air shows or just hanging around the
airportl New 30-page manual details pilot talk, too. Add
case sel for "‘pro” look.
R 1 SG.550 Kit .. : <

FM RECEIVERS & TRANSMITTER | ettt b IR S R i

Keep an ear on the local repeater, police, weather or just
ouild and use. Tunes any 5 MHz portion ol the band and _
nave smooth varactor tuning with AFC, dual conversion, | recewe any 2 MHz portion from 4-11
ceramic filtenng, squeich and plenty of speaker volume.
apphications. 2M FM transmitter has SW RF out, crystal
~ontrol (146.52 included), pro-specs and data/mike inputs. | F Scout. school or Club project. provides hours of
Add our case sets for a mice finish.

SHORTWAVE RECEIVER
MHz. True superhet, has smooth
fun for even the most senious DXer. For the car, consider our

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs, rejuvenate and condibion your
batteries for peak capacity. Advanced circuitry has optimized discharge before charge 1o
eliminate memory effect and to condition batteries that have been poorly cared for in the
past. Quick charge rapidly brings battery to full charge in less than an hour-just 15
minutes for some types! And “top-off" charge mode squeezes every last bit of energy
into each cell for the absolute most capacity. Switch-mode regulator controls constant
current charge while being monitored by a negative delta-V system that cuts off the fast
charge at the exact point of full charge-batteries are charged, not cooked! Charges
NiCads or NiMH packs from 2 to 10 cells (easily expanded) and current capacities up to
10 Amp-hours. Runs on 12 to 15 VDC. Quil cooking your battenes, buying new packs,
waiting hours lor recharge, get a Dr. Ni-Cad today! Available in money sawving kit form or
wired and tested with case at a special price. Kit builders: add our maiching case set for

a finish

DN-1 Dr. Ni-Cad conditioner/fast charger kil.......ereeececncnines e 949,95
N MBICHINGD CRBE S8L. < irvrrrimemrrimrmmessssmmssmemrivtrorssrsrms vttt $14.95
DN-1WT Fully assembled Dr. Ni-Cad withcase .................ccccocvcuinn. $89.95

Fantastic receiver that captures the .
varaclor tumng AGC. RF gain - e W |-
shortwave converter. Two swiichable bands (in 3-22 MHz

AIRCRAFT RECEIVER
100 miles away!
sensitivity and lots of speaker volume. Runs on 9V
AR-1 kit.....829.95 Matching case set, CAR .. $14.95
lune around. These sensitive superhet receivers are fun to
world with just a 12" antenna! Can
complete manual details how the rigs work and
conirol, plenty of speaker volume and runs on a SV batlery.
FM Receiver kit Specly band: FR-146 (2M), FR-6 (6M), 1. each 1 MHz wid o 0n yYOur Car radio dial, Add

FR-10 (10M). FR-220 (220MHzZ} ... $34.95 |
CFRMaIchiNg case S8t ... cecerevsrssssens $14.95 Eharrwaiw a [r‘;cg::em rggﬁ . $29.95
FT-146 Two Meter FM transmitter kit ... $99.95 | Sronave converter kit, SC1 ... 827.95
MICRO-MIKE Matching case set for SR1, CSR ..................514.95
: _ Malching case set for SCI,CSC .................... §14.95
World's smallest FM wireless | e
- 4 W =T

5 AM TRANSMITTER

High quality, true AM broadcast band transmitter is designed
exactly like the big commercial rigs. Power of 100 mW, legal

mike. Smaller than a sugur cube
- including battery and mike. Two |+
sets of SMT parts supplied in |

SPEED RADAR
New low-cost mcrowave Doppler radar kit “clocks” cars, planes, boats, horses, bikes or any

ﬁ large moving object. Operates at 2.6 GHz with up 10 1/4 mile range. LED
e

digrtal readout displays speed in miles per hour, kilometers per hour or
feet per second' Earphone output allows for lislening to actual Doppler
shift. Uses two 1-Ib colfee cans for antenna (not included) and runs on 12
VDC. Easy to build—all microwave circuitry is PC stripline. ABS plastic
case with speedy graphics for a professional look. A very useful and full-

of-fun kit.
SG-7 Complate Kil..........ooevrrerrrersrssrsrressresrrrsrssrsrssesssssss s S S 90

case you are clumsy! Terrific = T
audio pick-up (pin drop at 5 ft) and transmit range of 300 ft.
We include the battery (waich style), electret mike and
=ven a tuning tool! Be a James Bond and learn SMT too!

range of up to 1/4 mile. Accepts line level inputs Irom tape
and CD players and mike mixers, tunable 550-1750 KHz.
Complete manual explains circuitry, help with FCC regs and
even anlenna ideas. Be your own Rush Limbaugh or Rick

FIV-5 MICTO MIKB KL ... oo ssnssssssssrassanss $19.95 Eﬂhﬁﬁ w1l_lh the AM-1! Add our case set for a lrue ﬂﬂﬁtrsﬂljgﬂh-
=T iransmitter Kil...........coooeeeeerrrrrrsrs s nmasns 95
FM WIRELESS MIKES CAM Matching case sel.._........................... $14.95

Pick the unit that's nght for you. All units transmit a stabie
signal in the 85-108 MHz FM band up to 300" except for
High power FM-4 and PB-1 Phone bug that go up o 12

SCANNER CONVERTER

Tune in on the 800-950 MHz action using
your existing scanner. Frequencies are

STEREO PEAK HOLD BARGRAPH

Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and eye
calching but their speed is their downfall - they just can't caplure the peaks. Our kit is like
two units in one, a fast display to show the signal and a long persistance display to capture
peaks, similar units go for hundreds of bucks! We offer 3 modeis: Linear lor general use,
Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 segment
multi-colored LED display for snazzy, eye grabbing display and easily sel ranges for
virtually any signals, from voltmelers 10 audio VU meters o audio power amps to SWH
meters. Complete intructions for easy hook-up 10 most any dewice. Add our maiching case

set for a sharp looking unit.
.......... 538.95 PH-15 Dual Log bargraph kil ..539.95

PH-14 Dual Linear bargraph kit
PH-16 Dual Semi-Log bargraph kit....$39.95 CPH Matching case set .......... $14.95

Tle. =T -
PR Basle unl o i $5.95 mﬁmﬁm}éﬂgﬂﬂ E |m::j i _—
FM-2, as above are even included on building high
but with added mike pre amp ................... S7.95 | pedormance 900 MHz antennas. Well designed carcut features
FM-4, long range with extensive and convenient on-off swilch. Easy
very sensitive audio pickup ................... $14.95 | gne hour assembly or available fully assembled. Add our
PB-1, Phone bug needs no battery, matching case sel for a professional look
hooks to ne ine................ esrsasmrssasiinsstarecs 514.95 | SCN-1 Scanner converter kit.........................549.95
MC-1, Micro size sensitive mike cartridge SCN Malching case set................ccccv e 514,95
POF FIIT 28 e rnaseserener samaman et $2.95 | SCN-1WT Assembled SCN-1 and case........5$89.95

SURROUND-SOUND/REVERB

Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly
enliven reqular music. Add a big-voice reverb lo your radio voice that others will envy! Our reverb/surround sound kit uses a
Bucket Brigade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your
sound. Easily connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-alone
operation too. Expenerence the fun and realism that surround sound provides - without spending hundreds! Add our case sel
for a neat, pro look.

RV-1 Surround Sound/Beverb kil $59.95

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

SPEECH SCRAMBLER

Descramble mos! scramble systems heard
on your SCanner radio or sel up your own
scambled communication system over the
phone or radio. Latest 3rd generation IC is
used for fantastic audio quality - equivalent
to over 30 op-amps and mixers! Crystal
controlled for crystal clear sound with a buili-
in 2 watt audio amp for direct radio hook-up.
For scramble systems, each user has a unil
for full duplex operation. Communicate in
privacy with the 5S-70. Add our case set for
a fine professional finish.

S5-70 Scrambler /descramblerkit ....$39.95

CRYSTAL

RADIO

Relive the radio past with a crystal set
like your grandfather built. Uses genuine
Galena crystal and catwhisker. Several
different types of radios are built,
including standard AM broadcast,
shortwave and even WW Il foxhole
style. To compare modern semicon-
ductor detectors, we include a diode for
comparison. No soldering required and
we even give antenna ideas. Radio for

CSSD matching case set............ $14.95 - - -
SS.70WT Assegmhl od free, get it now bainrlﬂ Clinton taxes it!
S5-70 and case set .............. §79.95 | CS-1 Crystal set kit ............... $19.95

CRV Matching case sel
RV-1WT Assembled HV-1and case............ =

TOUCH-TONE REMOTE CONTROL

(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squeich, etc.) and 3 tmers from 10 mS to 40 hours!
Two level password conirol allows secure control and multi-evel access. Six digit LED display shows cumently entered
codes and a crystal controlled touch-tone decoder provides reliable operation. There's nothing eise ke this unil, be in
complete control of remote radios, thermostats, hi-i's, homes or even factories with the URC-1. Add our maiching case set
for a handsome Binish.

URC-1 Remote control kit ..............cveee....5129.95  CURC Maltching case set
URC-1WT Fully assembled URC-1 and case

FM SUBCARRIER DECODER

Tap into the world of commercial-free music and data that is carried over many standard FM broadcast radio stations.
Decoder hooks 1o the demodulator of FM radio and tunes the 50-100 KHz SCA subcarrier band. Many radios have a
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TOUCH-TONE DECODER

Grab Touch-Tone numbers night off the air, phone or tape. A simple hook-up to any radio
speaker or phone line is all that is required to instantly decipher touch-tone phone
numbers or codes. A 256 digit memory slores decoded numbers and keeps s memory
even in the event of power loss. An 8 digil LED display allows you 1o scroll through the
memary bank to examine numbers. To make il easy to pick oul number groups or codes,
a “dash” is inserted between sels of digits that were decoded more than 2 seconds apart.
A “central-office™ quality crystal controlled decoder is used allowing rapid and rehable
detection of numbers at up to 20 digits per second! For a professionally finished look,
add our maiching case set. Start cracking those secret codes tomomow with the Tone
Grabber!

TG-1 Tone Grabber kit............ $99.95 CTG Matching case set
TG-1WT Fully assembled TG-1 and case

demod output, but if your radio doesn'l, it's easy to locate, or use our FR-1 FM receiver kit which is a complete FM radio
with & demod jack built-in. These *hidden” subcarriers carry lots of neat programming - from stock quotes to news to
music, from rock to easy listening - all commercial free. Hear what you've been missing with the SCA-1,

SCA=T DROOdET Kil...i..iriressiissssssrrssssion $27.95 CSCA Matching case Sel.........cccumueninicacisis $14.95
FR-1 FM receiver kil...............coovvrrrivsancens $24.95 CFR Maltching case for FR-1...........ccciiiiiinnns $14.95
L-C METER

Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any
Figital multimeter. Two pushbution ranges for high resolution readings and we even give you calibration components 1o
assure proper accuracy of your kit! Actve filters and swiiching supphes require crnibcal values, no oné should be without
an accurate LC meter. For a pro look, add our malching case sel.

Nl BT " " S — 53495 CLC case sel

MOTOR CONTROLLER

Contrel the speed and direction of any motor. Use our SMD-1 ffor those nice steppers you
see surplus, and our MSC-1 for DC motors. The stepper driver features vanable speed, half
step rotation, direction and power down mode, can drive most any stepper motor. Our DC

p driver features pulse width modulation control allowing full motor torque even at

low speeds and can drive molors up to 50 VOC @ 10 Amps! Add our case sel

3
for a professional assembly.
Ao SMD-1 Stepper kit ....ocvivenienen. 524,95 - MSC-1 DC motor kit ......524.95
W CSMD SMD-1 case $14.95 CMSC MSC-1 case........514.95

DIGITAL VOICE RECORDER

Chatterbox digital voice storage unit will record your message of up to 20 seconds.
Time is split up into four 5 second blocks which can be played separately or
cascaded for longer messages. An LED display shows message location and
current mode for easy operation. Nifty built-in interfaces allow simple connection to
transmitters for automatic keying when the PTT is initially closed or after il is
released. You can even loop your rig's mike through the Chatterbox. For contest or
fun use, the CB-1 can drive an exemal speaker. includes a buill-in eleciret mike.
For that touch, add our matching case sel.

CB-1 Voice recorder kit................5589.95 CCB Maiching case sel

ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

TEAMS: Satistaction guaranteed. Examine for 10 days. If not pleas

for refund, Add 54 a5 for shipping, handling and insurance. For foreign orders

surface mail. COD (U.S. only) add 55.00. Orders under 520 add 53.00 NY residents add 7
sales tax. 90-day parts warranty on kit parts. 1-yoar parts & labor warranty on wired units

CIRCLE 34 ON READER SEVICE CARD




where toward the end of VR1Us travel, the
LED should flicker. If this is happens, you
have a working system, and all that remains
is adjustment. If it does not, use an oscillo-
scope to check the outputs of IC2, IC3, and
IC4. These should vary in DC voltage when
you vary VR1. If you get variation at pin 6
of ICS5, your filter system (ICUs 1 to 4) 1s
most likely working. Check with a scope
that IC5 is oscillating at about 500 kHz (pins
4 and 19 of IC 5). If you still do not get an
LED indication, check that the max DC volt-
age at pin 6 of ICS is close to 5V with VRI
near max. Adjust VR1, VR2 (offset) and
VR3 (coarse gain) to achieve this. I have
come across some ADC0804Us that latch up
on power on; this could be your problem.
Set VR1 so that the DC voltage at pin 6 of
IC5 is 5V, and then switch the power on and
off a couple of times. If the LED comes on,
check that it goes off when you decrease
VR1, and comes on again when you increase
VRI. If this is the case, you have nothing
wrong except a laiching A/D converter. |
choose to live with this problem. Sometimes
I switch power on and off a couple of times
when starting up until I get a flickering
satellite signal LED, then all is well! Re-
member to have a 2400 Hz peak level signal
present at the input when switching on. If
you still do not get a signal, check with a
scope that there are TTL signals at the out-
put pins of IC5, and also at the output pins
of IC7. You should finally adjust VR1, VR2,
and VR3 to get about 0.3V for black level,
and about 5V for white level on a live satel-
lite signal at the input of the A/D converter.
A scope is useful here.

One final point on the decoder: Although
I have not tried it, the decoder PCB is small
enough so that it can piggyback on the paral-
lel interface board inside the PC, using
standoffs. You will then save all the power
supply components needed for a stand-alone
decoder because you will be able to use the
PC power supply voltages to power the de-
coder. You will, however, need to lead the
LED indicator out to the front panel, and the
input level control can also be remotely
mounted. If you are going to use this option,
remember 10 mount the offset and gain set
preset pots at right angles to the PCB, so that
they face upward and are adjustable when
the boards are mounted in a PC slot.

Connecting the Decoder to your Receiver

You should connect the decoder directly
off a tap led from the top of the volume con-
trol in your receiver. If you do not have
enough gain from your receiver audio, Fig-
ure 10 gives the circuit for a simple audio
amplifier stage, which may be simply built
using perf board. Put this between VR1 and
the decoder.

Summary

At this point, we have created the receiv-
ing path which starts with a satellite signal,
and ends with the 8-bit parallel TTL A/D
signal suitable for feeding to a PC based
display system. Next month we will cover
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All resistors are 1/4 watt, 5% tolerance or better.
Tantalums are miniature bead type.

capacitors to 5% tolerance.

Decoder Power Supply

100 PIV 1 amp diode bridge

110V/18V 1 amp mains transformer
7812 monolithic +12V reguiator, TO-220
7912 monolithic -12V regulator, TO-220
7805 monolithic +5V regulator, TO-220

Miscellaneous

4 x B pin DTL sockets

2 x 20 pin DTL sockets

1 x 14 pin DTL socket

Red LED & panel mounting plastic collar
PCB Vero solder pins x 9

Stranded insulated hookup wire

Tinned copper wire

PC board

Parts List
R1 2.4k0} (2.2k1) & 2200 in senes)
R2,R10 11kQ (10k2 & 1k in series)
R3,R4,R5,R6,R7,R8,RY 10kQ2
R11,R15R17,R20,R21,R26,R27 10k82
R12,R16,R19 1kQ2
R13 16k (15k62 & 1k€2 in series)
Ri14 3.9k
R18,R22 4.30 (3.9k() & 39012 in series)
R23 27k2
R24 4 Tkl
R25 100k$2
R28 5600
VR1 10k12 log (contrast)
VR2 25KkQ) lin preset (A/D level)
VR3 2k11 lin preset (coarse gain)
c1,C2,C3 0.05 uF
C4,C7,C8,C10,C11,C13,C14,C18 0.01 uF
C5,C19 1,000 uF 25V electrolytic
C6 0.022 pF
Cc9,C12 0.033 pF
C15 100 pF
C16 1 puF tant.
c17 47 uF 16V tant.
D1,D2,D3 1IN914
D4 5.1V zener, 400 mW
IC1,1C2,IC3,I1C4 MC1458 or LF353
IC5 ADCO0804
IC6 7430
IC7 74LS5241

Other non-electrolytic caps are disc ceramic type, 16V or higher. Try to purchase or select these

Note: For safety, insert a lamp fuse and suitable holder in the live leg of the mains supply.

the PC 1/0 interface card, and the in-
stallation and use of JVFAX 6.0 display
software,

Finding Out More

The Weather Satellite Handbook, written
by Ralph Taggart WB8DQT, is available
from the Uncle Wayne's Bookshelf. This
contains almost everything that you might
ever want to know about setting up a weath-
er satellite station. Another good source of
knowledge 1s the Dallas Remote Imaging
Group (DRIG) bulletin board at (214) 394-
7438.

A full kit of parts for the decoder with
power supply (excluding cabinet) can be ob-
tained for $55, or fully-built and tested for
$95, from the author. Air postage to US,
Canada, and Europe paid; other destinations
on request. (Angus Anderson, P.O. Box
41544, Craighall, 2024, South Africa; Tel.:

Business hours, country code 27, city code
11, 468-1106; Fax: country code 27, city
code 11, 468-1034; CompuServe:
70262,1702. 1 accept Visa, MasterCard,
cash, or money orders. No cheques please.
South Africa is mine hours behind PDT, six
hours behind EDT, and two hours behind
GMT.)

A high performance weather satellite re-
ceiver kit with PLL-locked VFO tuning 136
MHz to 138 MHz (excluding cabinet, P/S,
and tuning mechanism) can be ordered for
$185.

The decoder board can also be obtained
from A&A Engineering, 2521 West La Pal-
ma #K, Anaheim, CA 92801. Tel 714-952-
2114, Prices on request.

A PLL-controlled VFO kit only for a 10.7
MHz Rx IF can be ordered for $95 from the
author. This contains all parts, crystals, and
the PCB, but no cabinet. &
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“TS-505", TS450S/AT, R-5000, TS-850S, AOR: and recaive phone calls, fax, 1elex g ! I
TM 241/A/441A, TR-T51A, Kenwood Service | 900, 1000, ICOM anywhere in the world where ‘
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HF-SAT Antenna

Number 5 on your Feedback card

An easy-to-build dual-band HF satellite antenna.

ere is an antenna for the nineties. It's
trong, computer designed, and has lots
of gain.

This is a no compromise dual-band anten-
na. Instead of using traps, this design inter-
laces two separate antennas (the 10 meter
band and the 15 meter band) on one boom.
This is a full-size, four-element beam on 10,
and three elements on 15 meters!

The design uses large 1"-diameter alu-
minum tubing to keep ohmic losses to a
minimum, to survive heavy winds and with-
stand ice build-ups in the winter.

Since it is both a 10 and 15 meter antenna,
it is the perfect antenna for anyone interest-
ed in working the RS satellites which have
uplinks on 15 and downlinks on the 10 me-
ter band.

The HF-SAT produces plenty of gain on
both bands. The antenna was computer opli-
mized for maximum forward gain (hence the
low front-to-back). The 10 meter band has
close 10 9 dBd gain (free space), and the 15
meter band produces over 7 dBd (also free
space). (See the sidebar.)

Construction

Since all elements are of 1" tubing, it's
just a matter of laying out each element end-
to-end and cutting the last piece to the re-
quired length for that element. Each 1" sec-
tion is joined to the next piece via a third
piece of aluminum (0.875" diameter) which

by Edward Oros AC3L

_____
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slides into the 1" sections (see Figure 1).
Drill holes on either side of the joint and use
bolts to secure each section in place. The el-
ements are attached to the boom by muffler
clamps.

Feeding

Current baluns should be used at each
feed point. They can be commercial models,
or just loop several turns of the cable to cre-
ate your own balun. Separate cables are run
to each feed point and then run to a mast-
mounted switch box or straight into the
shack. You can choose you own favorite

These 1* Aluminum Tubing Pieces Butt Together

Photo A. The finished HF-SAT Antenna in service. (Photo by N3LSS.)

: gy M :
i e oy

matching method but in this case a gamma
match was used at each feed point, and this
worked well. If the antenna is mounted at 40
feet, the 10 meter antenna should have an
impedance near 13 ohms.

The 15 meter antenna is around 27 ohms.
If you'd like, you could just use a two-to-one
(2:1, 50-25 ohms) balun to match the 15
meter antenna, and skip the gamma match
here. Figure 2 and Table 1 show all of the
necessary measurements for the beam.

Test Out
The initial tests of this antenna were per-

HF-SAT Antenna

0.875" x 0.058*
Aluminum Tubing
(Shaded)

Bolts

!

Figure 1. Construction detail for joining the 1" tubing

sections.

24 73 Amateur Radio Today * March, 1995

- 0" 10 Meter Reflector
-a———0.5' 15 Meter Reflector
—~— 67" 10 Meter Driven
— 12'7-9/16" 15 Meter Driven
- 15'11-1/4" 10 Meter Dir 1
g 23.5' 15 Meter Dir 1
—— 24' 10 Meter Dir 2

Figure 2. Construction measurements for the HF-SAT Antenna. Dimensions

shown indicate element positions on the beam.



10 Meter Band
Free Space Above Ground (40°)
Max Gain @ 12 Deg
Gain 8.92 dBd 13.82 dBd
F/B 12.47 dB 12.08 dB
Imped. 13.1+j2.1 128+)1.4

Gain Figures for the HF-SAT Antenna

15 Meter Band
Free Space Above Ground (40')
Max Gain @ 15 Deg
7.36 dBd 12.22 dBd
7.13 dBd 6.86 dB
27.40+j1.5 27T00+j1.3

Table 1. Element Lengths
Refiector 16' 10-13/16"  22'2-1/4"
Driven 15 10-916° 21" 1-3/4°
Director 1 15' 9-9/16° 20' 11-5/8"
Director 2 16' 6-1/2° N/A

formed while on a 10-foot pole. The com-
parison antenna was a three-element, 10 me-
ter monobander created using standard beam
formulas and was not computer designed,

Local tests showed that the HFSAT antenna
was already slightly better signal-wise than
the 40-foot-high three-element beam. Once
the HF-SAT antenna was taken up to the 40-

foot height it proved to be 10 dB stronger
than the original casually-designed anten-
na—an impressive and worthwhile increase
in gain, to say the least. The antenna has
been excellent on both bands. &
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Number 6 on your Feedback card

Grounding and Lightning

Protection, Part 2

Effective RF grounding for the shack.

he first part of this article, which ap-

peared in last month’s edition, covered
information about lightning and lightning
protection for the amateur radio station. This
month we'll continue with information and
suggestions about RF grounding.

Grounding for radio frequency protection
is different from that required for lightning
protection. The lower the frequency of the
amateur radio transmitter, the easier it is {0
get a good ground, Because the wavelength
gets shorter as the frequency increases, the
possibility of hitting “hot” spots on the
ground system increases dramatically. Thus,
on frequencies above 6 melers, a true ground
i1s, for all practical purposes, impossible to
achieve.

In this installment we will describe a good
RF ground system for 160 through 6 meters.
It will help on 2 meters and above, but, as
stated before, achieving a truly good ground

by Glen E. Zook W5UQOJ

on those frequencies is extremely difficult.

First of all, it is imperative that the ground
wire be kept as short as possible. In the case
of the ground at W5UQJ, it is less than four
feet long! Use of stranded #6 wire or heavier
copper is strongly recommended. If your sta-
tion is installed above the ground story of a
building, special techniques must be em-
ployed to achieve a good ground. Those
grounding techniques are beyond the scope
of this article, However, many of the tips
outlined herein will still apply.

A very low impedance ground system is
necessary (o prevent all sorts of ills in the RF
world. Things such as TVI, BCI, etc., can be
greatly reduced and even eliminated when a
proper ground system is employed. Because
of this, I strongly suggest that you use a
large surface ground within the ham shack.
Aluminum flashing, available from handy-
man centers in varying widths, is excellent.

]
¥

-

0.75" Hard Drawn Copper Pipe 5' Long

rﬂm

-0.125" Diameter Hole

Copper End Cap Soldered In Place

Earth Ground

Figure 1. Diagram of the chemical ground rod. Fill it with rock salt (calcium chloride) after

driving it into the ground.
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This flashing can be placed on the tabletop
or under the equipment, or mounted on the
wall behind the operating center. W5UO)J us-
es the latter method. Since the operating con-
sole is two-layered, two separate runs of
flashing are placed along the wall behind the
console. A third piece of flashing runs be-
tween the two, making a horizontal “H.” The
three pieces are bolted together in several
places with #8 bolts.

Grounds to each piece of equipment (and I
do mean each piece of equipment) are made
with short pieces of braid. Although avail-
able as just braid from various sources, it is
usually cheaper to remove the braid from old
RGS58/U coax. Just cut the coax a few inches
longer than desired, remove the outer jacket,
and then pull the center conductor from the
braid. Flatten the braid and either attach it di-
rectly to the equipment or add a solder lug
and then attach. Connect the other end to the
aluminum flashing using #8 bolts. Put the
heads on the back side of the flashing and
then put a nut on the front side. A second nut
with two washers is used to attach the ground
braid.

Grounding each and every piece of equip-
ment means that you must ground rotor con-
trol boxes, keyers, table lamps (if made of
metal), antenna switch boxes, oscilloscopes,
etc., in addition to the usual grounding of the
receiver, transmitter, lincar amplifier, anten-
na tuner, and the like. Even the low-pass fil-
ter (You do use one?) should be grounded
separately from the transmitter or linear am-
plifier. Speaking of linear amplifiers: Use a
low-pass filter between the exciter and the
amplifier, as well as between the amplifier
and the antenna, grounding it as well. This
helps limit the possibility of TVI by several
factors.

Outside the building there are several pos-
sibilities for making the ground connection.
The simplest, and not necessarily the best, is
a 6- to 8-foot rod driven into the ground, De-
pending on the soil conductivity, this may or
may not be a good ground. Of course, ama-
teurs living in extremely rocky conditions
have special considerations, which will not
be outlined here because they represent a
completely different set of problems.

A relatively cheap but very effective
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Figure 2.a) Horizontal view of overlapping hemispheres of grounding. The effects are not as good as when the hemispheres are not quite
touching. b) When installing two or more ground rods, the spacing should be approximately 2.4 times the length of the rods. For a 5-foot
ground rod, the proper spacing is around 12 feet. c) Vertical view of overlapping hemispheres. d) Vertical view of proper spacing of the

ground rods.

ground system can be constructed from
hard-drawn copper pipe. Sections of this
material are available from handyman cen-
ters in 10-foot lengths. By cutting the
lengths in half, two 5-foot rods are available,
It would seem that one 10-foot rod would be
better than two 5-foot rods, but this is usual-
ly not the case. Installing two 5-foot rods 12
feet apart makes a much better ground sys-
tem than if a single 10-foot rod were used.
Actually, the copper pipe is made into a
very effective chemical ground system by
the addition of one 39-cent item and drilling
a few holes! See Figure 1. By soldering a
pipe cap on the end of 0.75" (3/4") pipe and
then drilling 0.125" (1/8") holes every 6"
from the capped end, the potential for a
chemical ground is achieved. Rotate the
drilling 90 degrees each time, going all the
way through the pipe. Then, drive the first
pipe into the ground (with the capped end
going into the ground). After driving, the
end of the pipe will be flared, but this causes
no problems. Don’t use water to help wash
the pipe into the ground. This will cause
problems with the chemicals added later.
Next, drive the other ground 12 feet away.
If you want, you can construct other ground
rods and place them 12 feet away from any
other ground rods (in whatever direction de-
sired). Then, attach at least #12 (or larger di-
ameter) wire between the ground rods. At-
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tach the ground wire coming from the shack
to the rod nearest the shack. Next, fill the
pipes with rock salt (often sold in grocery
stores as ice cream salt), This is calcium
chloride, and will not hurt the environment
as will copper sulfate or other chemicals.

Do not wet the area around the ground

rods. The natural moisture in the ground will
slowly dissolve the salt and increase the
ground conductivity immensely. After about
a month, refill the pipes with rock salt.
Then, every six months refill again. The
rock salt costs less than $2 a bag. and a bag
will last several years.

—~ —

Boit or Clamp Securely

Make Sure to Maintain
Large Turn Radius

Clamp or Thermal Bond

to Ground Clamp With
othing Between Rod and

Wire

Figure 3. Placement of typical ground wires on a tower.



MFJ TNCs

UFJ-1270C super TAPR TNC clon
he world! Thousands used as digip

for VHF/HF Packet

e has a world wide reputation as the most reliable packet TNC in
eaters, nodes, BBS and in all kinds of commerical applications

vorking 24 hours a day -- many work fﬂr years without a single failure . . .

NEW Super TNC-2

* ROM expands to 512K

® External accessible reset

® Built-in monitor amplifier i
® Front panel ON/OFF switch

® Enhanced DCD circuit for HF

® Supports 19,200 baud terminals

* Memory Expands to 64K, 128K or 512K

he MFJ-1270C super TAPR TNC clone has a
world wide reputation as the most reliable
TNC in the world!

Thousands are dedicated as digipeaters, nodes,
3BS and used in all kinds of commercial
pplications working 24 hours a day — many work
or years without a single failure.

The Most for Your Money
The most reliable TNC in the world gives you the
nost for your money. See for yourself . .

Fully TAPR TNC-2 Comp atible
You get full TAPR TNC-2 mmpatihility -- all
oftware and hardware designed for the TAPR
"NC-2 standard works without modification. You
et NETROM, theNET and Rose Switch
ompatibility that turns your MFJ-1270C into a
ayer Three and Four networking node.

VHF and HF operation.
You get high performance VHF and HF modems
s standard equipment — for double fun.
You get a true DCD circuit that dramatically
educes sensitivity to noise and dramatically
ncreases completed QSOs.

FREE AC Power Supply
You get a free 110 VAC power suppy at no exira
ost. With other brands, the AC power supply could
ost you an extra $20. 95.

New enhanced Personal Mailbox

The enhanced Easy Mail™ personal mailbox lets
ou use a dedicated call-sign for your mailbox. Your
nailbox can stay on while you operate packet. It will
Iso auto forward or reverse forward mail to and from
ther BBSs. A check mail LED blinks when you have
nail, More leatures: remote sysop access, sysop paging,
nailbox C-text, chat mode and many other features not

vailable in other TNCs. The mailbox memory is
xpandable to 32K, 128K and 512K.

MFJ's new TNC/Mic Switch

Switch between your TNC or Mic by pushing a buttan.

Switch between your mMEL1272B/M
nicrophone and TNCby g 95
»ushing a button! 34

You won't have to unplug your
nicrophone and plug in your TNC
-verytime you want to work packet

or other digital modes.
Just plug these pre-wired

:ables into your rig's microphone cunnﬁcmr and into your TNC and

o d om
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ME I

MFJ TNC 2 PACKET CONTROLLER

Y
ﬁat---.
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MFJ-1270C $1 1 995

WeFAX gives you Weather Maps
You get a WeFAX mode that lets you print full
fledged weather maps from your HF radio to screen or
printer or save to disk using an MFJ Starter Pack.

Plug-in Modem - - 2400 or 9600 Baud

You can add MFJ's optional internal 2400 baud
or 9600 baud modem just by plugging it in and
making a few simple connections.

KISS interface and MF]J Host Mode

You get a KISS interface that lets you run TCP/IP
and MYSYS and MFJ's Host Mode that makes it
casy to write efficient application programs.

MF]J Anti-Collision™ Technnlng}'
You get MFI's Anti-Collision™ technology that
E{Iwents packet collisions and improves performance on
sy channels.

Plus more...

You also get 32K RAM, IC sockets for easy
service, 256K ROM, speaker jack, lithium battery
hackuﬁ RS-232 and TTL serial ports, radio cable

ave to add a connector for vour radio),
ast-Start™ Manual plus much more. Use 12 VDC or
110 VAC. 9Y/x1Yx7"2in.

One Year Unconditional Guarantee

You get MFI's famous No Matter Whar™
year unconditional guarantee.

Enjoy Packet for a long, long time

If you want a TNC that'll work 24 hours a day
without failure — one that has more features than any

other - get the ultra reliable MFJ-1270C today and
enjoy packet for a long, long time,

2400 Bavd Turbo™ TNC

MFJ-1270CT, $209.95, Has all the features of the
MFJ-1270C plus built-in fast 2400 baud modem,
Operate 300, 1200 and 2400 baud packet with the
MFI-1270CT. Radio modification is not necessary when
operating 2400 baud packet.

one

Kenwood and Alinco.

TNC ACCESSORIES

MF)J Starter Packs
~ An MF] Starter Pack, $24.95, gets you on the air
instantly. You get interface cable, software on disk
and instructions -- u-;l: lug it all in and start enjoying
acket. Order M for IBM or compatibles,

J-1282 for Cﬂmmndnr:: 64/128, MFJ-1287 for
Macintosh or MFJ-1290 for Amiga. For VIC-20 or
C64/128 with tape drive use MFJ-1283, $24 95.

2400 and 9600 Baud Modems

MF J-2400, $89.95, operates 300, 1200 and 2400
baud packet and works with any radio. MFJ-9600,
$109.95, G3RUH compatible baud modem. Not
all radios compatible with 9600 baud. Both plug into
MFI TNCs for easy installation.

Mailbox Memo

For MFJ-1270C/1276. Plugs into socket for
extra mailbox memory. MEJ-45A (32K), $14.95,
MFJ-45B(128K), $34.95, MFJ45C (512K), $219.95.

Real Time Clock
MFJ-43, $29.95, ends re-setting TNC clock
everylime you turn it on. Maintains correct time even
when TNC is off. Plugs into RAM socket. Works
with MFJ TNCs and TAP'R TNC clones.
FM Doviuli’on Meter
MFJ-52, 529.95, p Ehclc s board into your TNC
configured as TheNet X- l.l and users can check their

ummgmmm X-1J or later
nodeware. See CQ Magazine, Nov. 1993 .

Firmware Upgrade 1.2.9

For older MEI TNCs. MFJ-40C, 519,95, gives you
enhanced mailbox and supports mailbox up to 512K.

Mailbox Memory nsion Board
For older MF] TNCs. MFJ-47A, $49.95, 32K
RAM: MFJ-47B, 569.95, 128K RAM; MFJ-47C,
$239.95, 512K RAM. Complete with firmware.

you're ready 1o go -- no more hard-to-find connectors and wiring up cables.

Works with HF, VHF and UHF radios with 8 pin mic connectors -
Kenwood, ICOM, Yaesu, Alinco and others. For radios with 8-pin RJ-45 modular
telephone jack, select the new "M" models.

lug-in jumpers let you guickly set-up for virtually any radio. Factory set for

ncludes easy-to-follow instructions. Has audio-in and
speaker jacks. 3'/ax1%x4 inches.
MFJ-1272B/1272M, $34.95, for MF] TNC/multimodes, TAPR TNC-2 clones.
MFJ-1272BX/1272MX, $39.95, for PK-232.
MFJ-1272BYV/1272MYY, $39.95, for KAM VHF/KPC3.
MFJ-1272BYH/1272MYH, 539.95, for KAM HF Port.

- including

Pre-wired Radio-to-TNC cables .. . *14°°

AIIMFJ _ PK-232"  PK-88™ ‘KAM"/KPC3
KenwootHTs—Mri 5025 MFLslaox —MFIs0as —MFistaev— - precision HF tuning indicator...
By adics MFJ-5080 MFJ-5080X MFI-sos0z  MEJ20R0YY combines the  $4 595
"ﬂ?ﬂ radios MFJ-5084 MFJ-5084X  MFI-s084Z  ME30RaVH Eﬁ;l :{*l%l%efhr HF. You get .
F?:WAhMU R0 VNGRS 00 HHE%H& E ;:rgtl II-DI:IH Lr}uﬂ? E::i:h::r :::lcgl ln DI:'II

| does not include 1C-W2A

. L9 -
for Yaesu FT-2400H, Kenwood TM641A, TM714A, TM732A S MFJ-1276T.$249.95.

2 does not include 2500 3 does not include 25A & 255A
4 YV models connect VHF port KAM KPC3. YH models connect HF port of KAM

Cables with connector pre-wired for your radie
VIF]J-5082, $9.95, open end cable with 8-pin mic connector
VF]J-5224, $9.95, open end cable for lcom/Yaesu handhelds
VIFJ-5226, $9.95, open end cable for Kenwood handhelds e
VIF]-5268, $7.95, open end cable with 8-pin modular phone plug

LED and you're

Easy Mail™ packet mailbox.

PACKET plus PACTOR TNC

You get all the features of the MF J-1270C HF/VHF TNC plus . . .

PACTOR
. extra 32K mailbox memory . ..

el T il
m MYrJ FPACKET - -PACTOR CONTROLLER

Lo N FREE £
i THEE

faster baud rate, data compression and full 8-bit word transmissions.
A 20 LED bargraph makes HF tuning easy. Just tune your radio to center a single
£remsely tuned
in to within 10 Hz -- and it
shows you which way to tune!
You also get an extra 32K
of memory for your enhanced

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

30 day money back
glﬂtm:leassm}m ::rﬂersfm MFJ » FREE catalog
MF]J ENTERPRISES, INC.
Box 494, Miss. State, MS 39762

FREE MFJ Catalog

Write or call . . . 800-647-1800
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601) 323-5869; 8-4:30 CST, Mon.- Fn.

MF AX: (601) 323-6551; Add s/h

MF] . .. making quality affordable

Prices and specifications subject to change € /94 MFJ Enterprises, Inc

same as MFJ-1276 but includes

fast 2400 baud modem. Lets

%{}ll operate 300, 1200, and
400 baud packet.




You can buy commercial ground rods
which do this job. However, they cost well
over $100 each! By building your own, you
cut the price to less than $10 per ground rod!

There is a definite reason for placing the
ground rods 12 feet apart: The hemisphere
of grounding which takes place around each
ground rod (see Figure 2). Basically, you
want the hemispheres to not quite overlap,
but not be too far apart. Thus, 12 feet works
out to be virtually optimum with 5-foot
ground rods. If you use ground rods of a dif-
ferent length from 5 feet, place them 2.4
times the length apart.

Place chemical grounds at the base of ver-
tical antennas to get the best ground possi-
ble. Then, attach radials to the connection
between the coax shield and the ground rod.
Again, the placement of two or more chemi-
cal ground rods will help the performance of
the vertical.

In this area, the cost of a 10-foot section
of hard-drawn copper pipe (use the more ex-
pensive type since it is much harder and
drives into the ground easier) was $8.40.
The cost of the end caps was $0.39 each,
and a ground clamp cost $2.15. These were

makes a total cost of $13.48 (plus tax), or
$6.74 per ground rod. The rock salt (“ice
cream salt’™) was $1.39 for a 10-pound bag.

Power Line Grounds

A number of years ago there was a presi-
dent of a major electric company who also
happened to be an amateur radio operator.
Over a very short period of time he began to
have all sorts of problems with TVI, HiFi I,
BCl, telephone I, etc. After exhausting all
other sources, the author was called in, It on-
ly took a couple of minutes to discover the
problem, for the president was relying on his
own power company’s ground! Needless to
say, the very next day there were no less
than three power company crews present at
his house making the necessary changes to
the ground system.

Remember, never rely on any ground that
has been provided by the power company,
telephone company, or other utility compa-
ny. Never rely on a ground made to a cold
water pipe for, even if your system is a com-
plete soldered copper tubing or copper pipe
system, it will still probably be a poor
ground since the outside waterpipe is usually
something other than copper. In houses with

metal pipes other than copper, the pipe joint
compound used in making connections is a
very good insulator!

It is a good idea to connect these systems
to the ground system, but never rely on a
water system for a ground. Besides, many
houses these days use PVC piping, which is
an excellent insulator. Stay away from gas
pipes at all costs! You don’t want problems.

If you have a chain link fence, include 1t
in the counterpoise system by connecting it
to your ground system. If you are running a
vertical, the inclusion of the chain link fence
will almost certainly improve the perfor-
mance of that antenna. But, in all cases,
make sure to ground the fence to your pri-
mary ground system.

There are all sorts of hints which apply to
ground systems. However, by following the
guidelines outlined herein, you gamn a good
ground for your RF. A little work on the
front end can save much grief in the long
run. | am a firm believer in the practices out-
lined in this article! Yes, there are probably
other methods which can be utilized in
grounding, but those outlined here have
proven their usefulness, Try them, you won't
be disappointed! &

purchased at a local handyman center. This
From

o RC-1000
computer REPEATER
Concepts CONTROLLER

¢ Aufopalch » Reverse Autopalch
e User Programmable CW 1D,

Control & User Codes & Timeouts

Manual with schematics = 90-Day Warranty
Wired & Tested w/ manual .... $239.95

TI Micro Computer Concepts

| 8849 Gum Tree Ave.
5 New Port Richey, FL 34653

813-376-6575

CIRCLE 160 ON READER SERVICE CARD

For The Ultimate Shack!

Imagine your callsign on the

A.R.E. Classic Clock!

* Beautiful, laminated original artwork.

= Quality quartz movement.

» Suitable for wall or desk (approx. 9°x9"x2").

* Runs on one AA battery (included).

* Only $39.99 (plus $4.50 shipping in U.S.fforeign
orders FPO New Hampshire).

= Specify callsign and choice of simulated walnut,
light oak or black frame.

= Send check or money order {o:

Amateur Radio Excellence
Box 1551*Manchester, NH*03105
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WEATHER FAX

Satellite & HF FAX for IBM / Clones

20 LED Tuning Aid

Festures: Processes WEFAX, VIS & IR NOAA, ME-
TEOR, APT,240LPM, 120 LPM & HF WEFAX Connecls
to Computer Line Printer Port. The software was created
by Dr. E. Taggart, WBBDAT. For delails see
Eha;ﬂm #th Edition of the Weather Satelite Hand-

{:nmplete K ONIY .oveeereersmrenesarensssnes $159.95
Assembled & Tested ..........c.c.ooeivinnnns $189.95

Optional 20 LED Tuning Ald .........add § 40.00

CA res. add 7.75% sales tax. S8H' $6 50 (insured)
Foreign orders add 20%. For calalog 53.-1::'

@ legal size SASE (52¢) to

A%&A Enginsering

2521 W. La Paima #K - Anaheim, CA Hﬂm
(714) 952-2114 « FAX: (714) 952-3280

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-J44-3144
Comemenis UUS & Tesas

Rk By Sy T TR

CENTER

THE

s AMATEUR RADIO senvicl

5730 Mobud San Amonio, TX 78238
FAX (512) B47-8007

(512) 6B0-E110

MORSE CODE MUSIC!

SENSATIONAL NEW WAY TO LEARN
CODE—Do Aerobics, Sing, Jog, or Drive
while learning code! A fun & easy way to
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthrough! Great fun tape for all licenses
and classrooms! Order:

“THE RHYTHM OF THE CODE”

Version 2 cassette today!
Send $9.95 and include $2.00 S/H to:

KAWA RECORDS

P.O. Box 319-ST
Weymouth, MA 02188

Check or money order only. We ship all orders within 5 days.
MA residents add 5% sales tax

CIRCLE 2 ON READER SERVICE

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITI-I TEC-200 FILM
JUST 3 EASY STEPS:
¢ Copy circuit pattern on TEC-200 film
using any plain paper copier |

¢ [ron film on to copper clad board
* Peel off film and etch
‘ convenient 8 1/2 x 11 size
With Complete Instructions
SATISFACTION GUARANTEED

5 Sheets for $4.95 10 Sheets only $6.95
add $1.50 poslage
The MEADOWLAKE Corp.

Dept. C P.O. Box 1555
Oneco, FL 34264




J-Pole in your Pocket?

Tough dual-band antenna for the travelin’ man or the condo dweller.
Hang-anywhere style and extra range can save life in an emergency.

James H. Gray W1XU

During my years of traveling around the
eastern United States on business or vacation, |
often wished I had a small, inexpensive and
easy-to-use antenna to match my little hand-
held 2 meter radio. Occasionally I had an HF
rig in the car, but more often it was the little 2
meter radio which was useful and fun. On long
road trips it alleviated boredom, kept me awake
and almost always assisted me to find a motel,
restaurant, or other ham’s QTH. On such trips
the mobile antenna was fine until I needed
more range from the motel.

When I traveled by plane, the rig was the

Antennas West and called the “Pico-J.” It
meets all the requirements set forth in the
first sentence. Pico means “small,” as in
“picofarad,” and “J" stands for “J-pole,”
the well-known low-angle, omnidirec-
tional vertically polarized antenna—just
what’s needed for 2 meters.

Antennas West's Pico-J offers some
features not found in the usual J-pole. For
example, the feedpoint is already found
and matched for you, and the antenna is
small and light—so much so that it can be
rolled up and slipped into a small eye-

handheld with no amplifier. It

had only a small telescoping PASS THIS TEST! | asleek black ribbon 55
whip that I could extenr.i to about $ inches long. A six-foot
19 inches. If I happened to be WIN 5 small-diameter coax
close enough to a repeater in a feedline comes off the
large city, that was fine and I Clip this ad and circle the | bottom. Its gold-pin

managed to “work” the locals in
spite of low power and a minimal
antenna.

But there were occasions

TigerTail™. Send it with | BNC attaches directly to

your radio.
z]?ur ?11;'?:?1;2 BEL 35 ot A small loop at the
yPp s top may be slipped over

glasses case. It looks like

when there was no local repeater,

or when | was inside a steel-and-concrete build-
ing. At such times | wasn’t able to make any
contacts at all and had to resort to dull tedious
television programs before going to bed.

If you face similar problems when traveling
light and by air, you know how it feels to be
alone among the many.

The Pico Solution

Today, the travelin’ man has a ready solu-

tion to the problem: a neat antenna produced by

'Can You Find
theTiger'sTail?

If your eyes are sharp you can spot
the TigerTail™ in the photo above. It's
not attached to something that bites; in-
| stead it puts extra growl into the signal
from the HT it's attached to.

TigerTail™ improves SWR, lowers
radiation angle, and extends range.
You can use low power and save your
battery pack, but still have a big signal.

Better than an amplifier, it improves

by simply slipping under your flex an-
tenna and just hanging down— without
sticking up or out or getting in the way

reception too. TigerTail™ does all this | I Street

a curtain rod or a nail or
any other suitable projection. But, if by
chance you don’t happen to find a suitable
support, Antennas West thoughtfully provides a
small suction cup with an embedded hook that
can be slapped up on a window or any smooth
surface, and presto!—you’re on the air!

Pico-J is completely weather-sealed and
could be hung outdoors if you wish. Otherwise,
you can hang it in a closet or a doorway; in fact,
anywhere that 1s convenient and where your sig-
nal won't be blocked. The extra reach provided
by this beauty could save life in an emergency,
and is always useful when just plain chatting
with the locals.

Your Pico-J stretches range, improves re-
ception, reaches far-away repeaters, and saves
your battery pack.

The measured VWSR is less than 2:1 be-
tween 142 and 150 MHz—ideal for CAP,
MARS, and other services near the 2 meter
band—and is a very beautiful 1:1 at 146 MHz.
Not bad, eh?

Best of all, considering the benefits, is the
price: $19.95 for the 2 meter model, $26 for the
2m/70cm dual bander, both complete with the
soft vinyl case to store your Pico-J when it’s not
In use.

On a recent trip | tucked Pico-J into my
briefcase, right next to the handheld. No, |
didn’t even use the “duckie” or the telescoping
whip because | had all I needed in this one neatl
antenna. Maybe you'll find the same.

—condensed from RadioFun

No Antennas Allowed?

Who will see Pico-J hanging
in your closet or on the balcony?
But your signal will be heard.
Pico-J's half wave radiator is
sleek and unobtrusive. his thin
flexible feedline is barely
noticeable. When his work is
done Pico-J rolls up and slides
into his pouch like the Genie
slipping back into the bottle.

Carry Pico-J on hikes or trips
as you would carry a pair of
glasses. Keep him in your i
emergency jumpkit. When you
need gain and low angle omni-
directional coverage pull out
Pico-J and be full quieting when
it counts.

New Pico-J’s for 1995
PJ Packet $22—Maximum efficiency
on 2m packet frequencies.
PJ 220 $19.95—Go everywhere gain
for the “private” band.
Pilot’s Pico-J $39—Aviation band
range booster for pilots on the go.

Yes, I want to increase range and save my batteries!
I __ Send my Pico-J. 2m or 220=819.95, Packet=$22, Dual=%$26, Pilot=3$39.

___Send my TigerTail. (1 for $7.95, 2 for $15, 3 for $21.
I ___Send a combo (PJ + TT). (Just add $5 to your Pico-J order)All prices ppd. i

Yes, I circled the TigerTail! Knock $5 off my order.

Specify band) :

j Name k
Call Phone
Unit E
i City State Zip i
InfoP
{Nemnasivesl Wb fug. 800926 7373
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Number 7 on your Feedback card

by Steve Katz WB2WIK/6

Azden Corporation
147 New Park Road
Franklin Square NY 11010

Telephone: (516) 328-7501; Fax (516) 328-7506

Price Class: $409

The Azden PCS-7200

A solid 222 MHz Mobile FM transceiver.

he Azden PCS-7200 may be a little-

known entity, but it is alive and well and
putting out good signals on 135 cm FM
around the country, and likely elsewhere. Az-
den is not one of the “big three" Japanese
ham equipment manufacturers, and they
don't make HF-SSB equipment. But like Alin-
co, they make some very usable VHF-FM
gear that should not be overlooked when it is
time to go shopping for that new rig.

Azden's “claim to fame,” so to speak, is
that they manutfacture budget-priced mobile
and portable transceivers for 50 and 28 MHz
FM. Although Azden has been around selling
2 meter rigs for 19 years now,
they have little competition in the
6 and 10 meter arena, which
most manufacturers have chosen
to almost ignore. But Azden also
makes high-quality FM rigs for
144, 222 and 440 MHz, and the
PCS-7200 is one of only two 135
cm FM mobile monoband
transceivers currently on the
market.

| don't know how things are where you live,
but here in Southern California 135 cm is al-
most as popular as 2 meters. There is con-
siderable simplex activity and a great number
of high-level 222 MHz repeaters occupy ev-
ery single available channel on the band.
Many of these “machines” offer autopatch, al-
most unheard of on 2 meters in densely-pop-
ulated areas; and coverage on 135 cm is al-
most exactly the same as it is on 146 MHz,
This is the only popular amateur band in the

U.S. where every class of licensee has voice
privileges, and Novices cut their teeth on
“phone” daily by making contacts on 222
MHz.

The Azden PCS-7200 is an excellent en-
try-level radio for newcomers and old-timers
alike. With 25 watts output power and a sen-
sitive, selective receiver, it's a “workhorse” ra-
dio that will serve a variety of needs from
simplex to repeater, to autopatch, to packet
work. It's a pretty radio, like the other Azden
mobiles, and is a pleasure to just look at, with
its deep orange-backlit LCD display and or-
ange-illuminated microphone pad buttons.

“I don’t know how things are
where you live, but here in Southern
California 135 cm is almost as

popular as 2 meters.”

The PCS-7200 comes factory-equipped with
a PTT/DTMF ("TouchTone") microphone,
mike hanger, DC power cord and spare fuse,
mobile mounting bracket and hardware, and
owner's manual with schematic diagrams.
Like most Japanese gear, the Azden does
not come with any real service information,
but Azden does offer a two-year limited war-
ranty, where all repair costs are borme by the
company for the first year and the cost of re-
placement parts (but not labor) are covered
for the second year.

FM TRANSCEIVER

SCAM
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Initial Use and Programming

There are a couple of downsides to the Az-
den. One: The documentation is a bit lacking.
The PCS-7200 does not have its own instruc-
tion manual, but uses the PCS-7000 (2 meter
rig) manual, with an *Addendum” sheet to
clarify the differences. The PCS-7000 manual
has typographical errors and other mistakes,
and using it with an “Addendum” sheet
means referring back and forth between two
papers to get things right.

Secondly, the Azden is not particularly “us-
er friendly,” and requires real study of the in-
struction manual. Probably the most impor-
tant thing to know for FMers is
how to program a transceiver's
memories with frequency, offset
and tone data. The Azden is
surely programmable, and has
20 memories which do store all
the important data—but the in-
struction manual uses a page
and a half of text describing
how to do it, and until you've programmed the
radio a few times, it's a nearly incomprehen-
sible task. As I've said in other product re-
views, | rate new equipment for “user friendli-
ness” based on whether | can figure out how
to do everything required without ever refer-
ring to the instructions. With the PCS-7200,
to program each memory you must push the
PROG(WR) key six times, and make other
keystroke entries as well. It's a task that only
Superman could accomplish while driving the
freeway, although I'll admit that once | had
programmed the first few, the rest of the
memory channel programming went quite
well (at home, on the bench).

Like the PCS-7500H 6 meter rig, the PCS-
7200 defauits to memory “AQ" (the first of its
possible 20 memory channels) on power-up
and does not remember where it was last
used. This can take a bit of getting used to, if
you're accustomed to other popular brands of
FM gear. Also like its 6 meter brother, the
7200's memory storage is only accomplished
by turning the radio off at the end of the pro-
gramming sequence. The following NOTE
appears in the manual: “Be sure to turn off
the power when you have completed pro-
gramming. This procedure is required to get
each setting programmed in and then to get



April 28, 29,30, 1995

General Chairman, Ken Allen, KBSKE

hamygpt

Asst. General Chairman, Dick Miller, NSCBU

* Giant 3 day Flea Market

¥* Exhibits

% Activities for the Non-Ham

When and Where
April 28, 29 and 30, 1995; Dayton, Ohio at Hara Arena

Communications
FAXMail (information sent to you via FAX): (513) 276-6934

BBS via America Online: Keyword “Ham”, Select “"Hamvention”

PHONE: (513) 276-6930. For fast response, please obtain
the commitiee Voice Mail box numbers via FAXMail or BBS.

FAX (incoming): (513) 274-8369
MAIL: Hamvention, Box 964, Dayton, Ohio 45401-0964

Special Services
LLodging information and special award nomination forms are in
our 1994 Program. Call FAXMail or BBS for more information.

License Exam by appointment only. Call FAXMail or BBS for
details.

Deadlines

In order to have time to return tickets to you, we must have
advanced reservation orders postmarked not later than

April 8 (USA) or April 1 (Canada). Tickets will not be mailed
before January 15th, 1995. Ticket requests that are received
AFTER the deadline will be processed and HELD for pick-up
at Hara Arena. Tickets can be picked up beginning
Thursday, April 27 at 8:00 a.m.

Flea Market

Flea Market Tickets (valid all 3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. A maximum of 3 spaces per
person (non-transferable). Electricity is available in a portion of
the last Flea Market row for $40 additional per space. Rental
tables and chairs are not available in the Flea Market. Vendors
MUST order an admission ticket for each person when ordering
Flea Market spaces. Please send a separate check for Flea
Market space(s) and admission ticket(s). Spaces will be
allocated by the Hamvention committee from orders received by
February 1. Please use 1st class mail only.

Notification of Flea Market space assignment will be mailed by
March 15, 1995. Checks will not be deposited until after the
selection process is complete. Please indicate in the box below
if you would like to attend regardless of Flea Market space
assignment.

Free bus service
Free bus service will be provided between Hamvention, Air Force
Museum, Salem Mall and Forest Park Mall parking areas. We
are investigating ways to improve service to hotels. Please call
our BBS or FAXMail for specific information.

Returned Checks
A $20 service charge will be assessed on all returned checks.

‘l HAMVENTION Is spon-sured by the Dayton Amateur Radio Association Inc. _”

R o

T L. FE F F OFE FE OF OFE T & F N N N CHE W A R I N R R I

How Many
Advance Registration Admission @$1200° S
s : (valid all 3 days)
Enclose check or money order for amount indicated in Grand Banquet @ $23.00* $
U.S. dollars and type or print your name and address clearly. Alternate Activities
Make checks payable to: Saturday Luncheon @ $9.00 $
Dayton HAMVENTION Mail to - Sunday Luncheon @ $8.00 2
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 FleaMarkety _ 335/1 space
— (Max.3 spaces) $70/2 adjacent
Flea Market tickets Please check one and enclose two checks. $160/3 adjacent $
- Send admission tickets only if flea market space(s) assigned. Electricity  add $40.00/space $
2 Send admission tickets regardless of flea market space assignment. | Covered tent __5230-009:-_ tal$$
—— O

Name Call
Address

: : . * $15.00 at door
City State_____ Zip+4 —_— *$25.00 at door, if available

1 Admission ticket must be

Daytime Phone # ( )

Evening Phone # ( )

ordered with flea market spaces




out of the programming mode.” Weird, but it
WOrks.

The PCS-7200 is able to program any fre-
quency offset (“split”) on every single memory
channel, which is a plus in my book. (Al-
though all our local repeaters here use a mi-
nus 1.6 MHz offset, anyway. But that could al-
ways change, and it might be different else-
where.) However, because the Azden lacks
any preconceived “offset” of any kind, when
programming for use, one must enter both
the transmit and receive frequency for every
single channel intended. This is quite differ-
ent from other FM mobile rigs on the market,
and takes a bit more time to accomplish. This
isn't a big deal if you do all your programming
at home and then intend to keep the memory
channels as they are for a long time, but it
could be an inconvenience for those who fid-
dle around a lot and like to change memories
daily.

A “temporary memory” is also available,
and does not occupy one of the main 20
memory channels. Unfortunately, using this
feature is too complex to be of
much use when driving, so its
usefulness might be limited to
fixed operation, where one
could use the “temporary” mem-
ory like one additional channel.

Also, the PCS-7200, like the
PCS-7500H, uses a “Tone Code
Table" as a reference for CTC-
SS (*PL" tone) programming.
That is, if you wish to program a
“PL" tone of 156.7 Hz, this corresponds to
Tone Code #25. When entering “PL" data into
the Azden, the tone code display is a two-dig-
it one, corresponding to the Tone Code Table
printed on page 14 of the instruction manual.
If you don’t have the manual with you and
need to enter some unique “PL" tone on the
fly, you'll be hard pressed to remember which
two-digit code corresponds to which tone. All
the standard 38 CTCSS tones are in there,
but it's nearly impossible to remember which
one is which without the Table.

The Workhorse

The PCS-7200, for all its quirks, actually
works very well. They call it a "MIL-STD-810"
radio, which | assume means it is not actually
military qualified, but is built to withstand the
environmental extremes specified in this mili-
tary document. | live in a "high-RF” environ-
ment that makes many inexpensive
VHF/UHF rigs go bonkers with intermodula-
tion products and receiver images: I'm up on
a rise with a clear view for 20 or 30 miles in
some directions, and that view is of a large
city with countless high-powered transmitters
populating every hilltop. I'm also just “under”
a popular 3600'-high mountaintop bristling
with so many transmitting antennas it ap-
pears much like a porcupine from here. While
most handie-talkies and some mobile radios
just roll over and die under the pressure of
zillions of high-level signals pouring down the
antenna feedline, the Azden doesn’t. It just
sits there, receiving even weak, distant sig-
nals, without a trace of “intermod.” Its 25-watt
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transmitter is competitive enough (although
some 222 MHz rigs run 35 waltts, this is only
1.46 dB more power, hardly worth discussing)
and is rock-solid. After 10 full minutes of con-
tinuous key-down time (OK, so I'm long-wind-
ed!), the Azden's power output doesn't fall off.
Many of the “50-watt" 2 meter rigs start out
running 50 watts or more when cold, but wind
down to maybe 40 watts after several min-
utes of key-down time. The 25-watt Azden
doesn't do this, and would probably make a
good “remote base” unit capable of rather se-
vere service.

Another “plus” in the Azden's favor is its re-
markable receiver audio output stage and
speaker. The rig is rated to produce 2 watts
of audio power into an 8-ohm load at 10%
maximum THD (total harmonic distortion),
and it sounds loud, much like a commercial
radio. | never had to crank up the volume
control more than about halfway to produce
room-filling (or car-filling) volume. The rig's
top-mounted speaker is also top-notch and
doesn't rattle the little rig's cabinet, even with

“While most handie-talkies and some
mobile radios just roll over and die
under the pressure of zillions of
high-level signals pouring down the
antenna feedline, the Azden doesn’t.”

the volume full up. This may sound insignifi-
cant, but | think it's a wonderful feature for a
mobile ng—one | miss dearly when a rig can't
provide enough receive audio to overcome
road noise when operating mobile.

Other Features

The memory and band scanning features
of the PCS-7200 are as good as those found
in any rig I've used. One can scan just the
memory channels in “Bank A" (10, AO
through A9), “Bank B" (another 10, BO
through B9), or both A and B. When in the
“direct” (VFO, non-memory) mode, the rig will
scan between any two frequency limits; how-
ever, those limits must be stored in memo-
ries. For example, you could store 222.01 in
memory AB and 224.99 in memory A9 and
scan between these two limits, thus covering
the entire amateur band. You could store an-
other set of lower and upper limits in memo-
ries B8 and B9, and scan just between those
two. Pushing the PTT button on the mike,
or depressing the UP or DOWN keys, the
REV(erse) key, the M(emory) MODE key or
the F(unction) key will stop the scanning,
which may be immediately resumed by de-
pressing the SCAN key again. The only prob-
lem is, if your scanning receiver stops on a
repeater frequency which was not previously
stored in memory, you can't just grab for the
mike and start chatting on that channel. This
is because the rig won't know exactly where
to transmit: It does not have an automatic re-
peater offset function.

Like most modemn FM rigs, the Azden also

contains a PRICRITY mode feature. Activat-
ed by depressing the PRI(ority) key, this fea-
ture enables the receiver to look for activity
on memory channel A0 (automatically the
designated priority channel) every four sec-
onds, regardless of where the receiver is ac-
tually tuned. If activity is present on the priori-
ty channel, a “beep” tone sounds in the
speaker to alert you. A momentary press of
the M AO key on the front of the PTT hand
mike immediately switches the rig from what-
ever channel it was on to the priority channel
(AO). If you make this fast frequency change
and then decide you didn’t really need to, an-
other momentary press of the same key will
return you to the last channel you were on
before switching to the priority frequency. |
find this feature very handy, since | really do
have a priority frequency around here—
222.080 MHz, a popular simplex channel for
the San Fernando Valley.

The factory-supplied PCM-499-23 dynamic
hand mike contains a 16-key DTMF (Touch-
Tone) encoder, as well as UP/DOWN (fre-
quency selection) buttons, the
“M AQ” (priority channel) button
described above, and a rugged
coiled cord with attached 8-pin
connector. The 16 keys are all
softly lighted the same color as
the Azden's panel displays, mak-
ing buttons easy to find in the
dark. (I wish all mobile micro-
phones had lighted keys!) The
TouchTone encoder produces an
audible sound from the microphone itself, so
you can tell if it is working. However, the
PCS-7000 manual contains some misleading
information regarding operation: It states, “To
enable the DTMF encoder function, press the
keypad keys correctly in the desired se-
quence. As each button is pressed, the LED
will light. The transceiver is automatically put
into the transmission mode when any keypad
is pressed. The built-in ‘hang timer’ causes
the transmitter to operate continuously if the
delay between keystrokes is less than 2 sec-
onds.”

| didn't find any of this to be true. Depress-
ing a key does not make the transmitter oper-
ate. | had to depress the PTT bution on the
side of the mike first. As for the “LED" light-
ing, there was no LED on the mike supplied
with the review unit, so | don't know what
LED they're talking about. Also, the "hang
timer” doesn't exist on the review unit. If you
release the PTT button, even if you're in the
middle of a keying sequence on the tone pad,
the rig stops transmitting. All these “faults™
are forgiveable, but | wish Azden would up-
date the manual to make it less confusing for
neophytes who may actually become upset if
the rig doesn't operate exactly as described.
(In speaking with Azden since the review unit
arrived, | determined that the new PTT mike
does not function as described in the instruc-
tion manual, and that is normal. They say
most users did not like the “push any button
and you're transmitting” function, so they
have revised this to be as | have described
above.)



Batteries

You've Bought Our Replacement Batteries Before...
NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER

Powerpact-e

6 V for Camcorders & 12V for 2-way FOR THE
S =y : MONTH OF MARCH

YAESU/MAXON
FNB-2 10.8v @ 600 MAH
FNB-3/3A 9.6v @ 1200 MAH
FNB-4 12v @ 750 MAH
FNB-4A 12v @ 1000 MAH
*FNB-10(S) 72v @ 1150 MAH
FNB-12(S) 12v @ 600 MAH
equiv. to FNB-11 (¥ shorter)
FNB-17 7.2v @ 600 MAH
*Same size case as FNB-12
‘FNB-25 7.2v @ 600 MAH
o -26- 7.2v @ 1500 MAH A : . :
‘FNB-26A  9.6v@ 800 MAH o LOOK FOR APRIL'S
*Same size as FNB-26 case eV oy SPECIAL OF THE MONTH
FNB27 12v @ 600 MAH S L
“FNB-27S 12v @ B00 MAH e (E A Nt ha MONTHLY DISCOUNTS
**(<" longer than FNB27) 4 T APPLICABLE TO END-USERS ONLY

Charge One or More Batteries With Our Expanding Family of

MasterChargers

MasterCharger I® MasterCharger I+Ila® and
*Charges any Nicad battery from 4.8v to MasterCha rger IIa®«lla
13.2v with a max capacity of 1.5 AH.
*Charges the battery pack typically in
1/2 to 23/4 hours, then automatically goes
into a trickle charge mode.
*A constant current rapid charger, utilizing a
Phillips microprossor based control unit, with
Negative Deita (V) detection, to determine
when the battery is fully charged.
=Over 50 different adaptor cups available and
we are constantly fabricating new ones.
*Works with an A/C adaptor (115VAC
or 220VAC) as well as an optional cigarette
lighter adaptor cord in a car, boat or plane.
= Comes with a charging cup of your choice
and a 115VAC adaptor. N Both charge two batteries simuitaneously!
MasterCharager IIa® *With the MasterCharger I+lla® half the charger will
«Charges any Nicad battery from 4.8vto * function as a MasterCharger I° and the other half will
13.2v typically in 8 to12 hours. function as a MasterCharger li2®. |
= Jtilizes a I"EQLIIE[EC' constant current «\W/ith the MasterChar ger lla+lia® both halves will
charging circuit. function as a MasterCharger lia®.
= Over 50 adaptor cups available. Utilizes *Adaptor cups are interchangeable from
the same cups as MasterCharger ®. MasterCharger I* to MasterCharger lia®.
= Comes with a charging cup of your choice [ *Comes with and a
and a 115VAC adaptor. 1 I5VAC adaptor.

= W& W ASSOCIATES

Drcoes 800 SOUTH BROADWAY, HICKSVILLE, NEW YORK 11801

IN U.S.A. & CANADA CALL TOLL FREE:(800)221-0732 = IN NY STATE CALL:(516)942-0011 = FAX:[516)942-1944
ALL SPECIFICATIONS & PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE




| like the mobile bracket Azden supplies
with the PCS family of mobile rigs: uncompli-
cated, unobtrusive, sturdy and easy. Two of
the four radio-mounting machine screws have
attached plastic knurled surfaces which allow
hand-tightening with no need for tools. The
other two machine screws do require a
Phillips screwdriver, but at least you can get
the radio mounted temporarily, without it
falling in your lap or on the floor, while you
casually install the remaining two screws.
This is a thoughtful touch. | also like the Az-
den schematic diagrams, which are large
enough to read without an eye loupe and in-
clude a block diagram that clearly details (at
least for the technically inclined) what's actu-
ally happening inside the rig.

inside the Radio

Let me take a moment to describe the ra-
dio’s “guts.” Signals entering the receiver
from the antenna jack pass through a diode
T/R switch (hooray—no relay!) to a 215-230
MHz bandpass filter which is varactor-tuned
to resonance by a special “loop filter" circuit
programmed by VCO data. Signals are then
amplified by a 3SK177 dual-gate MOSFET
and bandpass-filtered once again by still an-
other varactor-tuned circuit before driving the
first receiver RF mixer. All this “track-tuned”
bandpass filtering is probably what makes the
Azden's receiver so immune to interference
from outside the amateur band. The first mix-
er is another 3SK177 having LO injection at
200.4 to 203.4 MHz (for tuning 222.0 to 225.0
MHz), provided by a 25C3838 “RX Lo AMP”"
buffer stage which receives its local oscillator
signal from the VCO UNIT which is common
to both the transmitter and the receiver. The
receiver’s first IF at 21.6 MHz is shaped by a
15 kHz bandpass crystal filter and this IF sig-
nal is then applied to “IC7," the receiver IF
subsystem which contains a bipolar
(2SC2715 common-emitter) IF amplifier, and
an integrated circuit (MC33610) containing
the second local oscillator, second mixer,
second |IF amplifier, discriminator and
squelch circuit. The second LO runs at
21.145 MHz and produces a second IF at
455 kHz, which is bandpass-shaped by a 15
kHz multipole ceramic filter.

Demodulated signals from the IF subsys-
tem are applied to a bipolar 25C2712 audio
preamp whose output is high-pass filtered by
an integrated “HPF" 270 Hz rolloff filter (to
strip away CTCSS “PL" tones from being
heard) before being postamplified by a power
integrated audio amplifier, IC5 (a TA7252).
The receiver circuil contains other niceties
like a three-stage "S METER AMP" circuit
that amplifies then rectifies the 455 kHz fil-
tered 2nd IF signal and an “AF MUTE" gate
which switches off the drive to the final audio
power amplifier on transmit. All in all, a good
receiver design that results in sparkling per-
formance under real-world conditions.

On the transmit side, speech from the mi-
crophone is first adjusted in level by a *MIC
SENS" (mike gain) control VR2 before being
applied to an integrated MIC AMP stage,
IC11, which both amplifies and shapes the
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Receiver current drain: 13.8 VDC nominal source
0.6A

Audio output power:
>2W into 8 ohms, 10% THD

9 increments of resolution.

S-meler readings vs. input signal strength:
1 bar=0.45 pV

2 bars = 0.55 uV

3 bars = 0.65 uV

4 bars = 0.75 pV

5 bars = 0.87 pV

6 bars = 0.95 uVv

7 bars = 1.35 pV

8 bars = 2.00 uV

Sbars=5uV

any signal present.
All data taken by WB2WIK 12/26/94.

Table |I. PCS-7200 Tests and Measurements

Specification Measurement

Frequency range, 215-230 MHz (RX) As specified

222-224.995 MHz (TX) As specified

Transmitter output power: 13.8 VDC source, 50 ohm load

25 watts (high) 24W

5 watts (low) 5.5W

Transmitter current drain: 13.8 VDC nominal source

6.0 A (high) 5.5A

Unspecified (low) 2.3A

Transmitter overall power efficiency, Pout(W)/Pin(W):

Unspecified 31.6% (high)
17.4% (low)

Receiver sensitivity:

<0.12 uV at squeich threshold 0.10 uV threshold

<0.35 uV for 20 dB NQ 0.45 uV 20 dB NQ

<0.19 uV for 12 dB SINAD 0.27 uV 12 dB SINAD

Receiver selectivity:

12 kHz min (total BW) at -6 dB 12.3 kHz/-6 dB

30 kHz max (total BW) at -60 dB 28.5 kHz/-60 dB

IF rejection:

Unspecified 1stIF (21.6 MHz), 102 dB

S-meter and power output meter bargraph display:
PCS-7200 uses a 10-segment display but segments 9 + 10 illuminate together, making for

Bargraph reading for full (25 W) output power: 10 segments
Bargraph reading for low (5 W) output power: 2-3 segments

Note: PCS-7200 receiver can detect very readible signals before its S-meter bargraph display indicates

2nd IF (455 kHz), >136 dB

0.28A squeiched
0.55A unsqueiched

2.4W, 10% THD

audio response before driving IC10, a 3.4
kHz integrated low-pass filter which rolis off
noise and voice harmonics above the range
of human speech. The speech audio from
this filter is applied to the DEV(iation) control
VR4 and then directly drives the integrated
VCO UNIT (IC8), the same system which
provides local oscillator injection for the first
receive mixer. The voltage-controlled oscilla-
tor provides frequency-modulated signals di-
rectly in the 222 MHz range on transmit, so
only RF power amplification, and no frequen-
cy multiplication, follows this stage. This sure-
ly reduces “phase noise” on the transmitted
signal and helps assure close-in spectral pu-
rity.

The output from the VCO is amplified by
three cascaded bipolar stages (Q11, Q12,
Q13). The last of these stages (Q13, a

2S5C2407) has “APC" (automatic power con-
trol) bias applied by the APC control circuit,
which contains the HI/LOW power switching
function and power output level adjustments
for both HI (VR9) and LO (VR8) ranges. Bias
from the APC circuit is also applied to the
final RF power amplifier, IC501, a Toshiba
S-AV15 hybrid (“brick”) module located on the
rear heatsink of the radio. The transmitter
output from IC501 is filtered by two separate
dual pi-section low-pass networks. Also locat-
ed on the PA board is the transmit-receive
(T/R) diode switch, which uses a pair of
HI407s, one in series with the transmitter,
and one in shunt with the receiver, to perform
the switching function. | am unfamiliar with
the HI407 and do not know if this is a P-I-N
diode or not (but | hope so, as PINs are far
better RF switches than conventional P-N



junction diodes, having less loss and better
distortion product performance). Between the
first dual pi-section TX filter and the series RF
swilch diode (and the second set of dual pi-
section filters) is the directional coupler sam-
pling network, which uses a 1SS106 detector
diode to drive the APC amplifier system.

Again, the transmitter circuit appears to be
thorough, complete and designed with mini-
mal adjacent-channel interference in mind.
Although | pointed out some shortcomings in
documentation and operator convenience
earlier, | must admit Azden does a pretty
good job of making radios that work, even
when the going gets tough. The PCS-7200
contains circuitry not always seen in amateur
gear and more frequently found in commer-
cial two-way equipment. | applaud their RF
engineering, and only wish they'd make this
rig more “user-friendly,” without the compli-
cated channel programming sequence.

| got the review unit programmed with 20
channels of local simplex and repeater activi-
ty, made a few dozen contacts (including
bringing up some repeaters more than 150
miles distant not bad for a 25-watt radio!) and
then spent a few hours conducting "bench
tests” for receiver sensitivity and selectivity,
and transmitter output power and current
consumption. The results of my testing are
shown in Table 1.

One additional comment | might make re-
garding the PCS-7200's transmit modulation:
When | first tried the review unit, | received
reports of unclear sibilancy (harsh “S”
sounds), and “popping” B's and P’s. | report-
ed this back to Azden, who promptly provided
me with another microphone. The second
mike sounds the same as the first. Azden's
Communications Division Manager, Sid Wolin
K2LJH, recommended | try speaking across
the mike, rather than directly into it, because
this is a noise-cancelling microphone de-
signed for the “talk across” technigue. | tried
this, but still received reports of uncrisp mod-
ulation. Listening in a second receiver with
headphones, | must admit the modulation is
not as crisp and clear as I'd like it to be.
Some of this is attributable to the noise-can-
celling dynamic microphone; when | tried a
different brand of “desk™ microphone, it
sounded better and more natural. | won't
downgrade the PCS-7200 for this, but must
relate the experience in the interest of accu-
racy. Azden boasts about their “true FM"
modulation (as opposed to phase modulation,
used by some other FM transmitters), but
without a better microphone transmit audio
isn't all that great.

In all, | like the PCS-7200. What it lacks in
ease of setup and documentation it makes up
for with good, solid RF performance. Azden
used to sell their products only “factory direct”
in the U.S.; however, | see that Amateur Elec-
tronic Supply now distributes Azden products,
and perhaps others will follow. The company
has a loyal following among 10 and 6 meter
FM enthusiasts, and there's no reason for
135 cm (and probably the other VHF band)
users not to take a serious look at their
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For High Performance in Repeater
Technology, Go with the Leader—

"SPECTRUM

S-7R Basic Repeater

o 10—40 Watt Units

> 2M, 222, 440 MHz

N Super Sensitive/Selective Receivers
Unusually Good Repeat Audio

® Proven Performance throughout

® the World!

“l 2M 220 MHz
440 MHz

10-150 Watts

SCR1400

REPEATERW/150 WT. 2M Amp
& 30A POWER SUPPLY.

(All items available separately)

Shown in optional cabinet.

Call or write today for details and prices!

Get your order in A.S.A.P.

Sold Factory Direct or through Export Sales
Reps. only.

o Stand Alone”
or use with
your controller

For that new Machine—Spectrum
makes 2 lines of Repeaters—the
Deluxe SCR1400 and the new basic

low cost S-7R line.

The S-7R Repeaters maintain the
quality of design, components and
construction which have made Spec-
trum gear famous throughout the
world for years.

However, all of the “bells & whistles™
have been eliminated—at a large cost §
savings to you! The S-7R is a real
“work-horse’” basic machine designed
for those who want excellent, super-re-
liable performance—but no frills! For
use as a complete “stand-alone’" unit,
or with a controller.

Of course, if you do want a Full Fea-
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of ‘built-in’ options,
then you want our SCR1400—the
new successor to the “Industry Stan-
dard’’ SCR1000/4000.

Available with Autopatch/Reverse
Patch/Landline Control; TouchTone
Control of various repeater functions;
‘PL’; ““Emergency Pwr./ID; High/Low
TX Power; Tone & Timer Units; Sharp
RX Filters; Power Amps, etc.

B Complete Line of VHF/UHF Rcvr.
& Xmtr. Link Boards & Assemblies
also available. Plus ID, COR, DTMF

Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire.

7z SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S4 « Norristown, PA » (610) 631-1710 « FAX: (610) 631-5017

CIARCLE 51 ON READER SERVICE CARD
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Number 8 on your Feedback card

by Gordon West WB6NOA

Ham University
Interactive

Learn code and theory, and play CW games.

Amateur Radio Education, Inc.

19032 Pauline Lane

Huntington Beach CA 92646
Telephone: (714) 968-0042

Internet: BGREGG @CALSOFT.COM.
Price Class: $75

earning Morse code and amateur radio
eory on your laptop or home computer
has now taken a giant step forward where no
one else has gone before—interactive leam-
ing on a Windows format. No shareware nor
existing code and theory programs come
close to the excitement found in Ham Univer-
sity from ARE (Amateur Radio Education,
Inc.), @ new company specializing specifically
in amateur radio software.

Ham University and the Pentode Morse
code game cover any level of amateur radio
education, from just getting started and not
knowing a dot from a dash up to first class ra-
diotelegraph speeds of 20 and 25 wpm. All
levels of amateur radio written examinations
cover the latest question pools, including the
new Advanced question pool going into effect
July 1, 1995. Ham University includes two
sections to help you with the written exam,
two sections to help you learn and speed-
build your Morse code proficiency, plus the
addictive game, Pentode, to help you master
Morse code without really trying. We found
Pentode a terrific way to get kids interested in
learning the code and getting into ham radio.

Ham University installs easily on any 386
or higher computer, Windows 3.1, DOS 5.0 or
higher. For the Pentode Morse code game, a
sound card is required.

| really recommend the sound card for the
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entire program because of all of the great
sound effects and code-shaping features that
the program includes. Code shaping? This al-
lows a code instructor or a volunteer examin-
er 1o create code audio with smooth attack
and release sounds to eliminate the harsh-
ness of most computer-generated CW. Many
code programs produce a “thump” that is
quite disturbing when practicing the code,
or sitting for a code test with a computer
creating the exam. With Ham University,
code, tone pitch, dit-dah ratio, sound shape,
and spacing intervals are fully adjustable on
the Windows format screen.

We found you could also begin learning
the code with the exact progression of letters
recommended by the American Radio Relay
League, or the exact progression of letters,
numbers, and punctuation marks recom-
mended in our own Gordon West Radio
School method. Or you can create your own
method of leamning the letters, numbers and
required punctuation marks for CW.

“Several instructors have their own person-
al way of teaching certain letters and num-
bers first, and they can easily tailor the pro-
gram specifically for their classes,” comments
Roy Stephens AC6CQ. “The program de-
faults to the lesson section first, which sets
up a series of lessons that introduce the code
gradually using the West or ARRL education-
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Photo A. Pentode is a fun game with Ham University to learn the code
and to build speed. (Photo by Roy Stephens ACECQ.)

al methods,” adds Stephens.

We set aside 20 minutes twice a day to
work a few students through the code prac-
tice, and in less than a week they were listen-
ing to “easy word” sentences made up of the
code letters they had just learned.

Pentode

We then switched our students over to
Pentode, a Michael Crick exclusive game for
making code practice fun. You select which
code characters you want to practice. The
challenge is to click on the appropriate
square for points. Your job is to get rid of the
code character boxes by placing them in a
central panel. Two characters placed side by
side eliminate themselves. This is called a
diode. You can keep the screen clear just by
making diodes, but if you want a high score,
you need to make triodes, tetrodes, and then
the pentode.

When you play the code game, you make
a triode when you place two similar charac-
ters on a diagonal, and then place a third
character in the angle so that all three ex-
plode at once. You score when you place the
final “A" into the slot marked “—." Your score
increases very fast as you progress from
diodes to pentodes.

If you're good at Morse code, you can
keep several characters in your head and not

Cf o m

......

e =—.

Photo B. All amateur test question pools are on the program, plus
Hypertext help files. (Photo by Roy Stephens AC6CQ.)



lose track of what is coming out of the speak-
ers. This gives you multipliers that reward
you for this type of stacking.

After 10 rounds (if you survive), you go
from Novice to General, and then up through
Advanced and ultimately to Extra. At each
level, the Morse transmission rate increases.

If you don't know Morse code yet, and just
want to play the game, Ham University Pen-
tode can provide the option of having spoken
characters instead of Morse code. This option
is set from the Pentode dialogue box.

When you complete a game, your score
may be eligible for the Hall of Fame. Your
kids will probably get there first. And for you
grown-ups, if this game sounds a little bit
complicated, let the kids try it and they will
soon be telling you how to play the game.
Chances are they have played other Crick
games of this style and the only thing new will
be learning the sounds of Morse code to
come up with letters.

They don't even realize they're leaming a
new language called “Morse code"!

Morse Code Test Preparation

We found the Morse code test preparation
exercises identical to the methods used by
volunteer examiners and VECs who create
code tests. And while there are many varia-
tions of how a 5, 13, and 20 wpm code test
can sound, and what the basic format of the
QSO will be, Ham University has so many dif-
ferent types of code tests that you will be
well-prepared for anything that may come
down the earphones or speakers at your up-
coming VE exam.

And for credentialed volunteer examiners
with Ham University, you can create a legal 5,
13, 20, or commercial radiotelegraph second
class or first class code test that specifically
meets the FCC guidelines for CW test admin-
istration. This includes the new code tests for
both random and text for the commercial ra-
diotelegraph code examination Elements 1,
2, 3, and 4, and amateur Elements 1A, 1B,
and 1C.

The Morse code section of this program
had almost twice the variable features as oth-
er CW programs | have seen and have used
extensively for my own code teaching and

Loqsnn
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speed -
Lesson Plan Dialog Box).

you can compare them to what you typed.

The Upper Panel (above) shows you which lesson you are on and shows you which drill
Is next. You can change the drill by clicking the appropriate button. Each lesson
emphasizes a given letter - the drills in the top row strongly emphasize the current letter
and those on the bottom row mildly emphasize it. You can advance through the drills in
order or skip them If they are too easy. You can not advance to the next level until you
pass the drill marked End. The first drill in each row marked Free lets you go at your own
the others present groups of letters at a fixed speed (which can be set in the

You start each drill by clicking ﬁ or pressing Enter. Then type the letters you are
receiving into the lower panel. Case is ignored and spaces are added automatically.
When you complete the drill, the letters that were sent appear in the upper panel so that

Sent

ME~EE~ET~MT~MM~TE~ET~MM~TM~TM~TM~MM

Recd. |

ME ~E E~ET~ME~MM~TE~ ET~MM~ EM~TM~TM~MM

code tapes. This was instantly recognized
when | saw | could actually shape the sound
of the code characters coming out of the au-
dio board speakers!

Theory Preparation

For amateur radio theory learning, Ham
University gives you more than just ques-
tions, answers, and a beep or boop on the
correct answer. You get applause. You get
cheers. You get AAAHHHAAASSS when your
high score appears after a sample exam, And
this makes taking the tests fun because there
IS a surprise right around the cormner with ev-
ery click of the mouse.

We also see “hypertext” in case you have
a problem with any one of the questions on
how the correct answer was developed. The-
ory instructor Bob Gregg AB6CH patterned
the “hypertext” similar to the brief descrip-
tions found in my theory books, and he came

up with some great descriptions on how to
solve for the right answer, with some short-
cuts that | never even thought of! Gregg ac-
tively teaches ham radio, so he knows what
the students are looking for.

Having the code, theory, and Morse code
games in a Windows format puts this pro-
gram in a timely step with popular computer
technology. You're learning 1995 code and
theory at a 1995 computer level unlike other
programs running much slower and on a ba-
sic DOS format. Needless to say, you need a
modern computer to work this program, so
this could very well be a great excuse to up-
grade your system and make ham radio edu-
cation more fun.

Priced at under $75, Ham University is
available from Amateur Radio Education,
Inc., 19032 Pauline Lane, Huntington Beach,
California 92646; 714/968-0042; Internet
BGREGG@CALSOFT.COM. 73]
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Dealers for Kenwood, Yaesu, Icom,
Cusheraft, AEKA, Kantronics,
Bencher, Diamond, Astron, MFJ,
Hustler, Ameritron, Larsen, ARRL,
and more...

Service is also available.

Get your best price
then call us LASTY

(801) 567-9494 - (800) 942-8873
7946 South State Street
Midvale, UT 84047

CIRCLE 156 ON READER SERVICE CARD

Cabinet Kits
Assembled Cabinets
Slope Box Kits

UHF & VHF Anlenna

Rack Equipment Cabinets
Antenna Grounding Kits

Tower Mounted Box Kits
Dipole Hangers
Other enclosures

Small sheets Aluminum and Brass

Byens (Chassis Rits
Charles Byers K3IWK
5120 Karmony Grove Road, Dover, PA 17315
Phone 717-282-4901

Between 6PM and 5:30PM EST. Eves.
'I:Iillrih-utnrlhip Available"

CIRCLE 222 OH HEADEH EEH"-“IEE CARD

Handheld Repeater Controller

Spectrum Electronic Products clude voice IDer, DTMF Con-
introduces the world's first trol and programming, hang
handheld repeater controller, and time-out timers, Digital
Nolargerthan mosthandheld Voice Operated Squelch
radios, the HRC-10 converts (DVOS™), telemetry tones,
a single or duakband radio and private voice mail siot.
into & full featured simplex or Phone 408-438-2788
duplex repeater system. Key FAX 408-438-6027
features of the HRC-10 in- $299 A
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LOGic 4

Number 9 on your Feedback card

by Richard Goodman WA3USG

Personal Database Applications
2616 Meadow Ridge Rd.
Duluth GA 30136-6037
Telephone: (404) 242-0887

Price Class: LOGic 4 Windows—$99; LOGic 4 DOS—$79.

Ham radio software for Windows or DOS.

n the May 1992 issue of 73 | reviewed Per-

sonal Database Applications (PDA) LOGic I
Version 2.1 Ham Logging Software. | was fa-
vorably impressed and have since been us-
ing it for my personal amateur logging re-
quirements. About a year later, | received
LOGic Version 3. This included many en-
hancements, the foremost being a Packet
Cluster interface and a move to a "Windows-
like® environment. While LOGic Version 3
was still a DOS application, it used several
windows that could be individually moved,
sized, and configured. It also made liberal
use of pop-up menus and included mouse
support.

The programming environment that LOGic
is written in has also changed. The original
Version 2.1 was written in “DBMAN," a fine
commercially-available applications develop-
ment system in its day. Version 3 and above
are written in FOXPRO, a state-of-the-art ap-
plications development system providing con-
siderably more performance and features
than its older cousin. Finally, | was impressed
by the fact that the LOGic System has grace-
fully evolved over the years from a capable
but complex DOS application to an integrated
system of amateur radio control. LOGic now
provides a Graphical User Interface through
Windows or DOS to: logging, rig control,
communications (Packet Cluster Interface
and terminal program), awards tracking,
access to several ham databases on disk or
CD-ROM, and an extremely powerful reports
generation system.

Installation and Configuration

LOGic-4 requires an |IBM-compatible PC
with at least a 386SX microprocessor, and 7
megabytes of free disk space for installation.
If LOGic is to be installed and run as a Win-
dows application, Windows Version 3.1 with
at least 4 megs of RAM are required.

LOGic is available in DOS and Windows
versions. The DOS version features a Win-
dows-like interface with full mouse support.
The Windows version is the product of choice
for those who prefer a true Windows inter-
face. Both versions may be purchased at a
substantial savings and will allow you to ac-
cess the same data from DOS or Windows.

This review covers primarily the Windows
version. The DOS side works just as well with
access to all the same data. (The Windows
version allows changing of screen font types
and sizes that are not available under pure
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DOS, which does support 25-, 43-, or 50-line
display modes).

Installation Is virtually automatic. Run Win-
dows and insert the first 3.5" floppy contain-
ing the LOGic system. From the "FILES” op-
tion in the Program Manager select “RUN"
and type: XASETUP (where “X" is the floppy
drive designation). Installation under DOS is
even simpler. From the DOS prompt type:
XASETUP (where “X” is the floppy drive des-
ignation). You will be prompted to install addi-
tional disks as necessary.

As the system installs itself, you will be
graphically appraised of the installation sta-
tus. PDA makes liberal use of bar charts and
other graphical indicators to show the cre-
ation of files, indices and tables.

Upon completion of installation you must
enter the “General Ham Setup” menu and tell
the system a few things about yourself (e.g.:
callsign, latlong, operating modes, UTC off-
set, etc.). Once this is done, the fun can be-
gin.

Documentation

The documentation included with LOGic 4
is excellent, It is professionally bound and
typeset with laser print quality. It is easy to
read and includes both a table of contents

Eﬂﬂ"ﬂ‘EE mnﬂmu Eh:ng-e Erase. Add, Dulll. Gel FHEI ﬂﬂl*

#1.,231-1994
M /26-1994
B2/17,1994
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and an index. The document is broken down
into two sections. Section 1, “Basic Opera-
tions," consists of 64 pages and will do for us
what we hams seem to demand: get us going
quickly with little reading. Section 2, "Ad-
vanced Operations,” contains 41 pages and
gets into all the nuances of this system,
LOGic 4 lends itself well to the neophyte
who wants to start with basic logging require-
ments. Many people would be happy using
only 25% of its capabilities. To realize the true
potential of the LOGic system, however, it is
necessary to thoroughly read all of the docu-
mentation and experiment with the program.

Operation

To the experienced Windows user, the ba-
sic functionality of LOGic 4 will be almost in-
tuitive. The first screen presented after click-
ing on the “PDA LOGic" icon from the pro-
gram manager will be the PDA logo with the
main menu. Menu options may be selected
by either typing the first letter of the option or
clicking on it with the mouse. Noted that this
system may be totally navigated with the
mouse,; it is no longer necessary to tab or
navigate with the arrow keys. The cursor may
be placed anywhere on the screen by posi-
tioning it with the mouse and clicking on the

LOGic 4

— ﬂ—qﬂaijﬁﬂ$3ﬁn WﬁﬁTE!IE—v
. B ks Tyl gl =3 A" =Y ,m
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mamaxgmr
W2:25:08

20:15:55

2B:15:00

Very nice chat wikh

Charlie. He % interested

i ETME. Haa faur Cushorallt

Photo A. The LOGic 4 logging screen that the author edited to be his default logging sc



MFEJ super DSP filter

. « . Tunable "brick wall" bandpass, lowpass, highpass, notch, SSB, CW filters . . .
programmable pre-set filters . . . automatic multiple notch fi lter ehmmates heterodynes
. « . adaptive noise reduction reduces noise and QRN . . . for Voice, CW, Data . . .

Only MF] gives you *‘=“ ;1

tunable and programmable =
"brick wall’' DSP filters

MFJ-784

52 1 995

ME]'ssu
automatically eliminates heterodynes,
reduces noise and interference
simultaneously on SSB, AM, CW,
packet, AMTOR, PACTOR, RTTY,
SSTV, WeFAX, FAX, weak signal VHF,
EME, satellite -- nearly any mode you'll
ever encounter.

You get MF]'s tunable FIR linear
phase filters that minimize ringing,
prevent data errors and have "brick
wall" filter response with up to 60 dB
attenuation just 75 Hz away.

Only MF j gives you 5 tunable DSP
filters. You can tune each lowpass,
highpass, notch, and bandpass filter
including optimized SSB and CW
filters. You can vary bandwidth to
pinpoint and eliminate interference.

Only MF] gives you 5 factory pre-set
filters and 10 programmable pre-set
filters that you can customize. Instantly
remove QRM with a turn of a switch!

You get MK ])'s automatic notch filter
that searches for and eliminates
multiple heterodynes.

You also get MF]'s advanced adaptive
noise reduction. It silences
noise and QRN so much that SSB
signals sound like a local FM repeater.

The automatic notch and adaptive
noise reduction can be used with all
relevant tunable and pre-set filters.

Automatic gain control (AGC) keeps
audio level constant during signal fading.

Automatic notch filter

MFJ's automatic notch filter searches
for and eliminates mulniple heterodynes. It's
milli-second fast -- interfering CW and
RTTY signals are also eliminated.

Voice signals aren't degraded because the
notch is extremely narrow.

With up to 50 dB attenuation, you'll copy
stations otherwise masked by heterodynes,
miss fewer calls and be less exhausted.

Leave the automatic notch filter on
during a phone contest and you'll never hear
unwanted heterodynes of tuner-uppers.

You can selecrively remove tones. Say,
you're on CW and a couple of annoying CW
stations appear nearby. You can use the two
manually tunable notch filters -- an MFJ
exclusive -- to completely knock them out.

er DSP ﬁlter

you'll never have a problem with ringing.

One position gives you rwo tunable filters
you can use together on one signal. For
example, on RTTY, tune one filter to mark,
the other to space and set the bandwidth tight
for an incredibly sharp RTTY filter.

15 pre-set filters -- use factory set
Or program your own

You can select from fifteen convenient
pre-set filters. Use them for SSB, AM, CW,
packet, AMTOR, PACTOR, RTTY, SSTV,
WeFAX, FAX or any mode you can think of.

If you don't like our pre-set filters, you can
program your own - an MF.J exclusive! Save
center frequency/bandwidth, lowpass/highpass
cutofts, auto/manual notch and noise reduction
--all filter settings-- in 10 programmable filters.

Only MF] gives you the best of both
worlds -- runable filters to eliminate nearly
any QRM and fast convenient pre-set filters
customized for any mode.

Plus more. ..
A push-button bypasses your filter -- lets
you hear the entire unfiltered signal.
Built-in two watt amplifier. Has volume
control, input level control, speaker jack,
headphone jack, accessory jack, PTT line and
PTT sense and line level output. 9x2'/2x6 in.

It plugs between your transceiver or receiver
and external speaker or headphones. Use 12
VDC or 110 VAC with MFJ-1315, $14.95.

No Matter What™ guarantee

You get MFJ's famous one year No Matter
What™ unconditional guarantee. That means
we will repair or replace (at our option) your
MFJ-784 no matter what for a full year.

Call your dealer for your best price

Automatically eliminate heterodynes,
reduce noise and QRM on Voice, CW and Data.

Adaptive noise reduction

Turning on noise reduction silences
background noise. Noisy SSB, FM, AM,
CW and Data signals become readable.

Noise reduction works in all filter modes
and on all random noise -- white noise,
impulse noise, static, ignition noise, power
line noise, hiss and atmospheric noise.

The LMS algorithm gives you up to 20
dB of noise reduction. Noise reduction is
adjustable to prevent signal distortion.

Reducing random noise reduces fatigue,
especially when the band is noisy.

Tunable highpass/lowpass filters

For Voice and Data, nothing beats MFJ's
exclusive tunable highpass/lowpass FIR
linear phase "brick wall" filters.

You can fune the lower cutoff frequency
200 to 2200 HZ and the upper cutoff
frequency 1400 to 3400 Hz.

Signals just 75 Hz away literally disappear
-- they are reduced a thousand times, 60 dB!

Unlike other filters, speech clarity is not
reduced by envelope distortion caused by
unequal time delay.

By adjusting the highpass and lowpass
filters you can create custom filters for
Voice, Data and other modes.

When signals are weak, you can improve
copy by removing high and low speech
frequencies. They contain little information
but are full of noise that reduce readability.

On crowded HF bands, overlapping SSB
signals make copying difficult. You can
improve copy by slicing off some overlap
with razor sharp "brick wall" responses.

You can also highpass filter out hum, pulses,
rasp and other imitating low frequency noise.

Tunable bandpass filters

Narrow band signals like CW and RTTY  Call your favorite dealer for your best price and
jump out of QRM when you switch in an MFJ  order your MFJ super DSP ﬁ"Efr today!
tunable FIR bandpass filters.

Free MFJ Catalog

Write or call toll-free . . . 800-647-1800

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

year unconditional guarantee * 30 day money back
guaranla-a (less s/h) murdersh'anFJ'H'eecatalog

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39?62
(601) 32'1- 5869:; 8-4: 3!‘.} CST, Mon-Fri
FAX: (601)323-6551; Add 58 s/h

Pricas and specifications subject to change © 1994 MEJ Enterprises, Inc.

You can fune the center frequency from
300 to 3400 Hz. And vary the bandwidth
from 30 Hz to 2100 Hz -- from super tight |
CW filters to wide razor-sharp Data filters.

As you narrow the bandwidth, interfering
signals drop out, because, just 60 Hz away,
they're down by over 50 dB.

You can use narrower bandwidths to fight
tough QRM because these linear phase filters
clunt distort signals with unequal nme. delays.

Even with the narrowest 30 Hz bandwidth,

MF] ... making quality affordable
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desired destination.

Clicking on the “Logging Screen” option
from the main menu selects the default log-
ging screen. | say “default” because this log-
ging screen may be edified to show more or
fewer fields, completely new user-defined
fields may be added, and windows may be
moved, resized or minimized. Photo A shows
the logging screen that | edited to be my de-
fault logging screen. Since | work satellites, |
added an “OSCAR?" field to note what satellite
| was using. | also added a *"MODE" and
“S-meter” reading fields to enable the collec-
tion of some specialized data. Since | am
also active on fast-scan ATV, | added a
“P-SENT/RCVD" field to record ATV signal
report readings.

| like to use one logging screen for all my
routine requirements. There is no reason,
however, that separate logging screens for
satellite operation or other specialized modes
couldn’t be created. With LOGic 4, Personal
Database Applications supplies logging
screens for all major contests. These are ac-
cessible from the main menu under the “Se-
lect Logging Screen” option. There you will
find a menu-driven selection of contests, from
“CQ World Wide™ to the ARRL VHF Sweep-
stakes. If you should find a contest that is not
included, an existing screen may easily be
modified by the user and saved under the
“Logging Screen Select” menu. For all con-
tests, LOGIic knows how to calculate multipli-
ers and other unique contest parameters.

Another nice feature of all logging screens
is that the fonts in most windows may be
changed and resized. |f you have obtained
additional fonts for Windows (eg: Adobe
Fonts), they may also be used with LOGic.
Their selection is as easy as with any other
Windows application: Simply click on the font
type and click on the size.

The logging screens are attractive, colorful,
and functional. There is a “Browse™ window
that emulates the ARRAL Logbook format. It
may be moved and sized to the preference of
the user. In this window, the fonts may be
changed and resized, allowing for a lot of da-
ta to be displayed. An individual QSO may be
selected with the mouse, or by using the ar-
row keys to navigate. The “Browse” window
also uses horizontal and vertical scroll bars to
display data off the top or bottom of the
screen.

The log screen itself may be configured by
the user to display any data desired. The log
screen is where the user actually enters the
data applicable to a QSO. Upon entering a
DX calisign, the LOGic system computes and
displays a variety of information about the
station. The long and short path headings,
distance, location, time zone, third-party traf-
fic restrictions, CQ zone, and many other at-
tributes of the station are quickly and attrac-
tively displayed. As you enter data in the dif-
ferent fields, many entries are automatically
edit-checked for validity and accuracy. You
will be notified if you enter an invalid mode, or

any parameter outside of the program specifi-
cations. The system can even warn you if
you're outside the frequency limits of your li-
cense class. LOGic also interfaces to a vari-
ety of ham databases and will display in real
time all available information about the sta-
tion as soon as you enter the call,

| like to keep a lot of free-form notes about
my QSOs. LOGic 4 has a “Notes Window"™ on
the logging screen that may be selected by a
click of the mouse. This window is accessible
from anywhere on the logging screen, even if
you are in the middle of logging a QSO. It
may be resized and moved anywhere you
want on the screen. A virtually unlimited
amount of text may be entered. LOGic pro-
vides automatic text wrap and scroll bars if
there is more text then can be displayed in
the window.

The logging screen also displays a real-
time clock in both local time and UTC. Finally,
it includes a window to your TNC as part of a
complete Packet Cluster Interface.

LOGic will interface to a TNC or multimode
controller connected to either COM1 or
COM2 (the on-line help also explains how to
use COM3 & COM4). The system will use its
awards table to notify you in real time of sta-
tions that are needed for DXCC, CQ zones,
ITU zones, WPX prefixes and others. It will
even filter the packet data through the band
table to suppress announcements of stations
that are outside of your license class. The ex-
tent of the filtering for this function is con-

PROVEN RELIABILITY.
AFFORDABLE PRICE

3 PORT REPEATER AND

LINK CONTROLLER

FEATURES:

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to

« 3-full duplex radio ports
* l-receive only control port
« Optional Autopatch available

: ! =200 number autodialer
pass on substantial savings to our valued customers. + 100 Voice/CW messages
-DVR option available
LM'3 5 4 WAS NOWI o IYIMF control from aay port
* 30 user command macros
| $1‘,'86—5 $1 ,300 » 20 Event scheduler
Was Now » Time of Day Clock

* 300-9600 baud serial port

= 4-Voliage/Temperature inputs
* Icom/Kenwood remote base

» 4 Layer board construction

+ Priced for any groups budget

RLC-Za REPEATER CONTROLLER

Benefits:

With DTMF and serial programming features, your controller is
more secure from unwanted access. Use only 1 controller at your
site to control up to 3 separate repeaters/links with their own
personalities and features intact. Make emergency autopatch calls

with the telephone option. Only the RLC-2a can make these
features available at such a low price.

ONLY $649.95

Link Communications, Inc.
115 2nd Ave. N.E., Sidney, MT 59270

Call for informaion about our complete line of controllers
(406) 482-7515 (Voice) (800) 6104085 (Orders) (406) 482-7547 (Fax)
E-Mail address linkcomm@ins.infonet.net

WT-51 §1,245 $1,050
LM-470 $3,945 $3,658

The LM-354 is suppiied wilh 2 hand winch brake system. The LM-470 is motonzed.

@==== TO ORDER CALL
800-328-2393

TECH SUPPORT 209-651-7859

FAX 209-651-5157

All towers are complete with rigid concrete base mount and
rotator mounting plate. Tri-Ex prints and calculations provided
with fower are compliant with 1991 Uniform Building Code
(U.B.C.) Engineering designed to 1991 UB.C. - 70 MPH
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trolied by the user. This data will appear in
the Packet Cluster Window on your logging
screen with an audible CW signal (or voice
announcement if you have a sound card) for
those stations that meet the selection criteria.
LOGic also contains a terminal program use-
ful for logging on to BBS systems and holding
packet/RTTY/AMTOR QSOs if you are
equipped with a multimode controller.

While | did not review this function, LOGic
also contains a CW keyer that uses a parallel
printer port (LPT1 through 3) via a simple in-
terface. LOGic includes a schematic on how
to build the interface in the on-line help! Alter-
nately, you can purchase a completed inter-
face from PDA.

Complete control of most transceivers ca-
pable of computer interface is included in
LOGic. Between the documentation and on-
line help there is a wealth of information that
should enable this to be accomplished with-
out undue hardship. | was impressed with the
detail that PDA included in support of this
function. They even included a transverter
offset to enter/display the correct frequency
for those rigs driving a VHF or UHF transvert-
er.
Finally, LOGic will interface with any anten-
na rotor with an RS232 interface. If enabled,
it will automatically point your antennas along
the short or long path as displayed on the
logging screen. There is also a table to hold
user-definable azimuth offsets to compensate
for coupling between antennas on the same

boom or non-standard antenna pattems.

Awards Tracking and Reports

Awards tracking with Logic 4 is almost too
easy! Click on the “LOG" option from the
main logging screen and select “Awards
Tracking.” You will be presented with a pull-
down menu of award categories (LOGic
tracks all known awards and user-definable
awards may be added). Click on the award
whose status you need to know and a
“Progress Summary Modification™ menu is
presented. Here you can modify the filtering
criteria for the award (e.g.: single-band WAS
vs. summary of all bands). Select your modifi-
cations (or leave it blank for all-band/all-mode
summary) and press <enter>2. A window
pops up displaying all necessary statistics.
Here are my stats for Worked All States (Gee
. . . not too good for 21 years of hamming!)

Worked..........oveeecceeieerrrrrrrceeeeeeen 89

Worked (QSL pending) ..........coeeeeuevrenen,

Worked (no QSL requested).................

Worked (unconfirmed) .......ccccceveiiinanne

Total Uncomfirmed..........cccoovvvinemncnnnnnn 7

While this data may be displayed in real
time on the screen, LOGic also allows the us-
er to generate various hardcopy reports for all
known amateur awards! These reports are at-
tractively formatted and will be indispensable
to the serious certificate hunter.

Finally, on the subject of reports: LOGic

-ammcf‘a

will print your logbook, awards, and other
statistics in virtually any format that you wish.
The system comes with a variety of “canned”
reports that will satisfy 99.9% of even the
most serious operators. However, all reports
may be modified in format and content with
mouse-driven point, click and drag com-
mands. All reports may be edited and pre-
viewed in true “What You See Is What You
Get” graphical format. New reports may also
be created with virtually any information en-
tered in LOGic displayed.

PDA also offers a QSL route list. This op-
tion is a database of QSL managers that is
automatically accessed in real time as you
enter a DX call into your log. It contains over
28,000 QSL managers and addresses.

Summary

There is simply not enough room for this
article to completely cover all aspects of
LOGic. PDA has entered the marketplace
with a state-of-the-art Graphical User Inter-
face (GUI) system of amateur radio control
that will set standards of performance. Func-
tionally and cosmetically, LOGic met or ex-
ceeded all of my expectations and would be a
real asset to any computer equipped ham
shack.

LOGic 4 Windows is $99; LOGic 4 DOS is
$79. If you purchase the Windows Version,
the DOS version may be purchased for an
additional $20. There are also upgrade prices
from earlier versions. i

BATTERY INSERTS

BP-3 B8.4v 270mah $14.00
BP-3 8.4v 400mah $21.00
BP-5 10.8v 600mah $20.00
BP-7 13.2v 600mah $23.00
BP-8 8.4v 800mah $19.00
BP-8 B8.4v 1400mah $24.00
BP-22 8.4v 270mah $21.00
BP-23 8.4y 600mah $17.00
BP-24 10.8v 600mah $19.00

KENWOOD BATTERY INSERTS
PB-21 T.2v 200mah $11.00
PB-2400 9.6v 800mah $19.00
PB-25/26 8.4v 600mah $21.50

YAESU BATTERY INSERTS
FNB-2 10.8v E00mah $19.95
FNB-4/4A 12v 600mah $26.00
FNB-10 7.2V 600mah $15.00
FNB-12 12v 600mah $25.00
. MORE BATTERY INSERTS
Tempo S1 Early 270mah $19.00
Tempo S2/4/5 Late 600mah $21.00
Standard BP-1 270mah $21.00
Ten-Tec BP-1 600mah $21.00
San-Tec #142#144 Tabs 600mah $15.00
Uniden Bearcat B00Omanh $£15.00
Uniden Bearcal 800mah $19.00
Regency MT1000 Tabs 600mah $15.00
. [zl (@D ol

* Add $4 00 Shipping * FL residents add 7% Sales Tax

TNR The Battery Store
279 Douglas Ave., Suite 1112

Altamonte Springs, FL 32714
1-800-346-0601 FAX (407) 682-4469

Sell your product in 73 Amateur Radio Today!
Call Dan Harper today...

1-800-274-7373

—

longer than standard battery packs!

Cycling — Hamfests - Field Day - Etc.

Without

12V/2.0 Amp Hours of dependable
Powzn power, in a convenient soft case.
Simply insert the cigarette adapter

plug normally used in your car’s
Pocl“ lighter to instead plug into the

POWER POCKET. The POWER
POCKET provides hours of extended talk time, up to 6 times

* Emergencies — Special Events - Search & Rescue — Hiking -

» Compact slim design that is light weight,
only 30 ozs., with a belt loop and shoulder

CIRCLE 374 ON READER SERVICE CARD

strap included.
SR LB - 110V Wall Charger included. Charge rate:
gl 6-8 hours from complete discharge.
Don’t be » Sealed lead acid case, can be recharged to

100% without memory effect of NiCads.
Conps i The POWER POCKET is available from most
out 3 POWER major Amateur Radio Dealers, or comiact

— = NCG COMPANY
POCKET when 1275 N. Grove Street
. Anaheim, CA 92805

you need it (800) 962-2611
most. (714) 630-4541

Fax (714) 630-7024
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73 Amateur Radio Today = March, 1995 43




Number 10 on your Feedback card

by Jeff M. Gold AC4HF and Michael A. Czuhajewski

S & S Engineering’s

PC-1 Programmable
Counter Kit

S & S Engineering

14102 Brown Road

Smithsburg MD 21783

Telephone: (301) 416-0661;

Fax (301) 416-0963

Price Class: Without case—$69.95;
With case—$99.95;
Assembled—$139.95

A low-cost, add-on frequency counter you can build.

work hard and | play hard. Many times my

play centers around ham radio. | find build-
ing very relaxing. Sometimes | work so hard
that although | really feel like building some-
thing, | don't feel like tackling a large project.
At times like these | really enjoy building sta-
tion accessories. | have an HW-9 QRP
transceiver that | built. It has the extra WARC
pack so it covers eight bands. The analog di-
al is fairly accurate on most of the bands, but
not all. When arranging schedules it is ofien
nice to know exactly where | am. A digital
readout that could sit on top of the rig was
just what | wanted.

S & S Engineering puts out top-quality kits.
They use top-quality parts and provide excel-
lent clear instructions. They have recently
come out with the PC-1 programmable fre-
quency counter kit. This counter was de-
signed to provide builders and experimenters
with a low-cost counter which can be pro-
grammed to start its count at any desired fig-
ure. It can also be programmed t0 count ei-
ther up or down, and to suppress or not sup-
press leading zeros. There is an option for
AC power and a super-sturdy extruded alu-
minum case. When the counter is built and

put in the case it makes an excellent external
digital display.

S & S takes great care in preparing their
kits. Parts are packaged separately and
clearly labeled. It is usuaily a good idea when
you first get a kit to take out the parts and
separate and label them. This helps avoid
putting parts in the wrong place on the printed
circuit board (one of the two leading causes
for failure of the kit to operate properly once
built.) It also allows you to check off the parts
and ensure all have been included with the
kit. | found that with the way the parts were
packaged, | didn't have any need to separate
them any more than had already been done. |
even found that the IC chips were placed on
the foam packing in the order in which they
were fo be placed on the printed circuit board.
Since separating out parts is not something |
enjoy, all this made the kit more enjoyable to
build.

The printed circuit board is of the absolute
highest quality. It is solder-masked on the bot-
tomn, which almost eliminates the possibility of
solder bridges (the other major cause of kit
failure.) The silk-screening is excellent, which
makes parts placement much easier. The
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PROGRAMMABLE COUNTER
S & S ENGINEERING

Photo A. S & S Engineering’s PC-1 programmable counter.

i

board also has plated-through holes, making
it easier to solder. The solder almost seems
to get sucked up into the holes. It also makes
for much more secure solder joints. The
downside is that you must be much more
careful placing parts: With plated-through
holes it is much harder to remove a part once
it is soldered on the board.

Another area of detail that makes a kit
more pleasurable to build is the quality and
clarity of the instructions. | would rather have
almost no instructions and a schematic than
confusing instructions. S & S provides very
clear instructions. The instructions are divid-
ed into an introduction that tells you how to
get started and the options you have to build
the kit as a counter with the display attached
to the board, or how 1o separate the display if
you are going to use the counter as a fre-
quency display for a rig. There are then two
pages of building instructions. They aren't in
the Heathkit form that tells you which hand to
hold the wire in, but they are very complete
and clear. Next come two pages of alignment
instructions. You only need to set one vari-
able capacitor to get the frequency correct at
a test point. Next, you set the DIP switches in
various positions and test out the functioning
of the counter. If you are going to install the
counter in a case, instructions are provided
for that. | installed mine inone of the S & S
cases to use for a display for the HW-9.
There are six pages of instructions on how to
operate and program the counter for use with
various types of VFOs and for different appli-
cations. There is also a page on theory of op-
eration. | always appreciate this information
as | am continually trying to leam more about
how things work. There is a very clear page
that shows the parts placement on the PCB
(printed circuit board), nice schematics and
detailed parts description sheets. | use the
parts description sheet as | am placing the
parts on the PCB.

| found building the kit to be a total plea-
sure. The parts count is relatively low and the
quality and preparation that S & S has put in-
to the kit really adds to the enjoyment of
building it. | did not encounter any problems
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No need to remove your handheld from
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Photo B. The completed PC-1 used as a digital display for the author’s HW-9. (Photo by

AC4HF)

with the instructions or with parts not coming
with the kit. If you run into any problems you
will find the folks at S & S to be a great and
friendly source of help.

Technical Description

Operation is straightforward and, for the
most part, similar to other counters. The input
signal is conditioned a bit, then allowed to

pass to the counting circuitry during a pre-
cisely controlled sample period. The results
are then displayed with four digits, in either
MHz or kHz format. Unlike most counters, the
PC-1 can also be used as an external digital
display with any VFO-controlled rig.

After a bit of preliminary division, counting
is done by a 7217A chip, which also drives
the readout. A switch toggles the display be-

tween MHz (00.00) and kHz (000.0). Since
the PC-1 is intended mainly as a digital dis-
play, it has provisions for presetting the
counter chip. Normally, a counter would start
at zero and increment as it counts a signal.
However, many rigs use a mixing scheme to
generate signals, with the VFO at something
other than the operating frequency. To ac-
commodate “odd” VFO frequency ranges, the
starting count can be offset from zero; this
programming is done with DIP switches, and
is explained in detail in the manual. The PC-1
can, of course, also be used as an ordinary
counter by leaving the offset at zero.

In some cases, a VFO might tune back-
ward, |.e. decrease in frequency as the output
frequency increases; another dip switch lets
the PC-1 take this into account. Finally, the
user can tum off leading zeros in the display
(although the manual recommends against
that, to avoid confusion).

The signal from the input jack is applied to
a resistor and a pair of diodes to provide pro-
tection for the input circuitry. It then goes
through three transistors—an emitter follower
buffer amplifier, a stage of gain, then another
buffer. Next, it is applied to a divide-by-two
counter; the output of this stage is allowed to
pass for the duration of the 200 millisecond
gate period. The 200 ms sample of the input
frequency is then passed to a divide-by-10
counter, followed by a divide-by-100 stage.
Depending on whether the MHz or kHz

ideas?

Subscription:

1 yeor US: $19.95 (6 issues)
" 2 years US: $36 (12 issues)

j 3 years US: $52 (18 issues)

* 1 year foreign: 526 (6 issues)
2 years foreign: 550 (12 issues)

2 o 3 years foreign: $76 (18 issues)
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Are you looking for the best satellite news, information and
Satellite Times covers every asped of space
communications--from commercial, military and broadcast, to
amateur, scientific, government, and even private satellites.

Every bimonthly issue is filled with the most up-to-date topics
and will bring you into a new era of monitoring.

ST will give you the knowledge you need to successtully

monitor and utilize all forms of satellite communications.

Grove Enterprises, Inc.
Publisher, Monitoring Times

(800) 438-8155

PO Box 98

Brasstown, NC 28902
Toll line: (704) 837-9200
Fax line: (704) 837-2216

-
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HAM RADIO
& MORE

National Talk Radio Show With Len Winkler, KB7LPW
)

America's Only
Ham Radio
Show On The

G [/ ' Lot | k. .
WeeldyCo-HosLJOhnMwe,NJ?E Weekly DX Update With Lee Finkel, KY7M

Tune in each week for national ham radio news, FCC news, weekly guests from
the amateur radio community, ham trivia contests, prizes, listener call-in and more!

Sponsored in part by Radio City, Inc. and 73 Amateur Radio Today and ICOM.

Ham Rudlo & More Affilliates

AZ: KFNN 1510am PHOENIX WNBH 1340am NEW BEDFORD, NC: WGAI 560 am NORFOLK, PORTSMITH
CT: WATR 1320am HARTFORD PROVIDENCE NC: WSKY 1230am GREENVILE,
FL: WFFG 1300am MIAMI, KEYS MA: BOSTON CABLE CHANNEL 388 BOSTON SPARTENBURG
IL: WKTA 1330am CHICAGO Mi: WMKT 1270am TRAVERSE CITY, OK: KTMC 1400am TULSA. MCALESTER
IL: WBGZ 1570am ALTON CADILLAC OR: KBNP 1410am PORTLAND
INN' WPDJ 1300am HUNTINGTON, FT. WAYNE | NE: KICS 1550 am HASTING, LINCOLN PE: WIJIMW 550am SCRANTON, WILKES BARE
KY: WMTA 1380am CENTRAL CITY, NC: WCRY 14680am RALEIGH DURHAM TE: WRWB 740am KNOXVILLE

EVANSVILLE NC: WEEB 990 am RALEIGH DURHAM VE: WSYB RUTLAND

Ham Radio & More is also available on Satellite!
Spacenet 3, Transponder 9, 6.8 Audio for Home Dish (Analog).

Find out what radio station airs "Ham Radio & More" in your local area
by calling the originating station, KFNN, at602-241-1510.

Forsponsorshipinformation contact Ron Cohen at602-241-0482.




Photo C. Only one wire (which you n see exiting at the l& rear) and a ground were needed

to connect the PC-1 counter to the HW-9.,

display is selected, the signal from either the
input or output side of the divide-by-100
stage will be fed into the counter/display chip.
The signal is then counted and the results are
displayed.

The sampling period is developed by a
4.096 MHz crystal and a 4060 oscillator/di-
vider chip. Its output of 250 Hz is further di-

vided to provide the 200 millisecond gating
pulse. Adjustment of the oscillator requires
another counter or a synthesized general
coverage receiver capable of tuning to 4096
kHz. Unlike many counters, its timebase can-
not be compared directly with WWV. DC volt-
age of 7 to 15 is required to power the PC-1,
with an internal three-terminal regulator drop-

ping it to 5 volts. Nominal current draw is
about 120 milliamperes. With the AC option,
it may also be powered from 6.3 to 12 VAC.

Using the Accessory

After | went through the alignment and
checkout procedure, | was anxious to try my
display on my Heathkit HW-9 QRP transceiv-
er. | want to keep my HW-8 in original condi-
tion, so | am careful to make sure any modifi-
cations | do are easily reversible. | wanted to
attach the PC-1 without drilling any holes or
changing any wiring if possible. | decided |
could run the one necessary wire into the rig
by leaving out one of the case screws and
hook the ground for the counter to a ground-
ed case screw in the rear of the rig. | sol-
dered the counter wire to a test point in the
rig and read the frequency. Using my main
station rig and another counter as checks, |
determined the frequency the HW-9 was ac-
tually on. | next followed the programming in-
structions provided in the S & S documenta-
tion and programmed the counter to read the
actual operating frequency.

It worked great. | now know exactly where |
am on any band. | love turning on the display
and tuning across the band. One of the nice
things about ham radio is having these flashy
gadgets to watch as you are operating. The
counter works great and it was worth the
price simply for the enjoyment of building the

kit. 73

Look What You Could Be Missing...

DSP Noise Reduction Products From JPS

NRF-7 General Purpose Noise
" Remover and Filter Unit

The NRF-7 reduces atmosphenc noise through dynamic peakmg
Removes multiple tones from voice signals. High performance
CW and Vowe Filters CW filters have selectable center

frequency State-of-the Art Dagital Signal Processing

NTR-1 Wide Band Noise
and Tone Remover

The NTR-1 provides wide band operation for AM or FM
reception. Nurow band operation for SSB, CW or data
reception. State-of-the-Art Signal Processmg m "Real Tome "
Ramdly removes multiples tones from voice signals and operates
on recever audio output.

NIR-10 Noise/interference Reduction Unit

The NIR-10 allows reception of difficult to read signal and
reduces listener fatigue, Operates on radio receiver audio
outputs. NIR mode reduces or eliminates heterodynes, white/
ignition noise, RTTY interference, and power line noise. PEAK
function reduces white noise interference. The Notch Filter mode
removes multiple heterodynes and acts in 3 milliseconds. Band
Pass mode 1s continuously adjustable center frequency.

Also Available:
NF-60 Notch Filter - for removal of inultiple tones

SSTV-1 - DSP Fiilter for Slow Scan TV - clears up noisy and distorted SSTV picturss.
115 VAC to 12 VDC Power Supply (1 A) - works with all JPS Amatenr products.

"First and Finest in DSP Noise Reduction Products”
m JPS Communications. Inc. TOLL FREE ORDER LINE: 800-533-3819

We accept Mastercard, VISA, checks, money orders in US$.
P.O. Box 97757, Raleigh, NC 27624

Free shipping within the continental U.S.
(919)780-1011  FAX:(819)790-1456 TECH:(919)780-1048  Contact JPS Communications for a dealer near you
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IN YOUR SLEEP YOU YELLED “WOW, CLIPPERTON'S
COMING IN, WHERE'S THE MIKE 7 “ GRABBED THE
SHOTGUN, AND SQUEEZED THE PUSH-TO-TALKE"
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Sell your product in 73 Amateur Radio Today!

Call Dan Harper today...
1-800-274-7373

> what effect soil pH may
have on grounding?

» entrance panels are a last
defense against lightning?

» the facts & fallacies of
oscilloscope sampling rates?

FREE - join the more
than 30,000 readers
and learn from
The Leader in Lightning
& Grounding Solutions

KPolyPhaser|

CORPORATION °

(702) 782-2511
FAX: (702) 782-4476
BBS: (702) 782-6728
2225 Park Place « P.0. Box 9000

Minden, NV 89423-9000

“BURN-IN" rack and keyed down for 24 hours non-siop at full power CW. Don't Iry that with the foreign radios. 4) EVERY SG2000 is
then re-checked for alignment and put in the “TORTURE RACK™ where they are keyed on and off every 10 seconds for 24 hours. 5)
The SG2000 is then re-evalualed and all control funclions are verified 10 ensure thal the microprocessor is up to spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.

The bottom fing is price, you know how expensive commercial rigs are normally, we are selling the SG2000 BELOW DEALER COST
al only $1,585.00 each! That's a S400.00 savings! We guaraniee the besl price.

BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF transceiver is lype accepled for commercial and marine service
made with traditional L.S. commercial radio quality {(and of course it can be used
on the ham bands also). While the Japanese radios have 2 linal transistors that
strain to put out 100 watts on the low bands and only 75-85 walls on len meters,
the SG2000 has 4 large transistors that loaf along at 150 walls on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 features are: 1) A
control head remotable (no special kit necessary) up to 150' away from the rig.
perfect for automobiles and boals. Up to 8 heads can be ulilized and used as
intercoms also. 2) The largest display of any HF transceiver, 3) 644 pre-
programmed memorles and 100 user programmable memories. 4) operable from
-50F (-45C) to 185F (+85C). You want quality righ1? Here is what EVERY
SG2000 must endure belore they're shipped from the factory: 1) They're laclory
aligned, 2) EVERY SG2000 is keyed down at full power (CW 150 Watls) inlo an
open antenna for about 10 seconds, then connected to a shorted antenna and
keyed down for an additional 10 seconds. 3) EVERY SG2000 is put in [he

The SG230 SMART-TUNER is the bes! HF autotuner at any price, and fo
promole a product that is made in the USA, we're oliering it at the guaraniced
best price of only $449.00!! WHY THE SG2307 BECAUSE: When you fung an
anlenna al il's base you are resonaling the antenna, insiead of just maiching the
coax 1o the radio as with other tuners such as the ATS0, elc. The resull YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS0, AT450 and other
similar tuners can only maich 3:1 mismaiches (YES only 3:1) so forget maiching
anything but a fairly decent antenna. The SG230 can maich from 0.5 Ohm lo 10
kiiohm antennas (up to a 200:1 mismaich). so it can easdly maich random wires,
dipoles, rain-gutters, shopping carts, eic. The resull MORE POWER.

To crder. send check or money order with 58 50 for shippeng. along with your shippang address (sofry no ULS. Post
Offce Boxes UPS will not deliver) and Telephone number 1o

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73

Long Beach, CA 90803

CA Residerts Add 8 1/4% Sales Tax. Alaska. Hawaa and Canadian Resdents please send U S Money Order
+$17 .10 for shipping

if you wish more information please send a SASE 1o the above address. For COD orders, call
(310)433-5860, outside of CA Orders Only cas (800)933-HAM4 and leave a message.
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Amateur Software
and Hardware for
the Commodore User

ART-1: A complete interface system for send
— and receive on CW, RTTY (Baudot & ASCII) and
AMTOR, for use with the Gummndnr_e 64/128

computer. Operating program on disk included.

$199.00

Bl
AIR-1: A complete interface system for send
and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with Commodore VIC-20. e
bEPEET T L es R

Operating program in ROM.
$99.95

SWL: A receive only cartridge for CW, RTTY
(Baudot & ASCI) for use with Commodore 64/
128. Operating program in ROM.

POWER AMPS e
AIRDISK: An AIR-1 type op-
erating program for use with LY
& PREAMPS
amcinmmen  FIIRENS

on one disk. $39.95
AM & FM 2.0 Mhz - 1.2 Ghz, 2.0 Mhz - 2.3 Ghz AIR.ROM: Garge v
of Al or C64/128 only.
$7500 to $450.00 $59.95
Special Power Amplifiers for “Rabbit” Linear MORSE  om coron s cvost i
ATV Transmitters - Transceivers - il Lo $49.95
Down Converters 70 CM Up COAC H VEC SPECIAL $39.95
Bricks on Boards 2 Mtrs. through 1.2 Ghz A sl
Others products inc. ATV samplers 8524 DAKOTA DRIVE, GAITHERSBURG, MD ZDB??
Write or call for catalog (301) 258-7373 ‘
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whlch always c-hatge tﬁé "ba,ttary a f&i"’;‘"""'
_ and shortens its’ life if it only needs char g
! -.j:'-hﬂS" a ?E}Hfﬂﬂfﬂ]’ thﬁt Ehﬁ-"ﬁ'ﬂ f.hﬁ - E‘ﬁ_ﬁﬁg’iﬁﬂmﬁ :&;—iﬂ Mhﬁa EZ&IE*& ‘F&i, ;ﬂrfaska Hﬁw?ai!; i&nﬁ ngiﬂlan
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Number 11 on your Feedback card

HaAm HELP

We are happy to provide Ham Help listings free on a space available basis. To make our job
easier and to ensure that your listing is correct, please type or print your request clearty,
double spaced, on a full (8 1/2°x 11°) sheet of paper. Please indicate if it is for publication.

What is DSP? DSP allows the cunsirur:hun of

example, can be misread as the letters 1 or i, or even the number 7. Specifically mention that computer code. This allows us to have easy
; access o a variety of filters, each perfectly
your message is for the Ham Help Column. Please remember to acknowledge responses fo

5 optimized for whatever mode we are operating.
your requests. Thank you for your cooperation. The DSP Il has been designed to operate in 10
different modes. Four filters are optimized for
reducing interference to SSB phone signals from
CW, heterodynes and random noise interference.
Four more filters operate as “brick-wall® CW

Anyone needing a QSL from WASKAG can get one | am trying to locate Radio or Radar Techs who

from N9OZW (his son). WA9KAG became a silent served at Site #12, Sakata, Japan. Roger Freeman, bandpass filters. The remaining two filters are
key on 18 Sept. 1994. Please include QSO infoand 2134 Allegheny St., Duluth MN 55811-3210. Tel. designed for reliable recovery of RTTY and HF
SASE. Pat Malott NOOZW, 1515 W 1000 N, Laporte  (218) 722-6890 packet radio information EII_Z'IHEHE A single front

. ' » L8P : ﬁanel switch selects any of these filters. Easy
IN 46350, ookup to rigs speaker jack.

WANTED: To complete my collection: February -MMGHDSPM!MTEM!DEFH N T —

NEEDED: Any manuals or programming information 1989 issue of 73 Magazine. | will pay postage and a WOGR DSP Filter .. vestinissnsmaanaanl.Bs
for ROCKWELL-COLLINS HF-281. | am willing to fair price for the magazine. Thanks. Sieb Klaassens 12V DC Power SUHD"!’ egridesiarris it | GPD

pay copying and/or postage costs. Thank you. At VE3JUA, RA #3, EImwood ON, Canada NOG 150. Personal ﬂutnpatt:h

Kenck WA7STB, 2452 Skyline Dr., Salt Lake City Tel. (519) 369-3262.
UT 84108, Tel. (801) 583-1518.

| need a tube 4QP2 or 4QP31 for an older Army-
| am trying to locate Heriberio Sanchez TISHK, who  Scope. Offers by mail or FAX to H. Schroeter
resided in St. Louis MO in 1958. Nate Williams DK3VF, Moorfieeter Deich 503, 21037 Hamburg,
WI9GXR (ex KOCHE), 6915 Prairie Dr., Middleton Germany. Tel/Fax: 040 / 7374246.
Wi 53562.

Make and receive phone calls from your mobile
rig or handie-talkie with your own personal

NEEDED: Instructions to convert the RADIO

Does anyone have an address for Electro-Voic Inc. SHACK Handheld Realistic FM Transceiver (49 autopatch. Connection is easy — just hook-up to
of Buchanan MI? | am also looking for information Mc.), Model TRC-505; Cal. #21-405, to the & meter the mike and speaker ia':"‘-s_ﬂ"" your base station
on a log-period that covers 6m and up. Thank you.  ham band. | will pay for magazine or copy, and ggaigrﬁﬁﬂﬁgﬁﬁgggﬁfugéiﬂg g&ggﬁg{
Noel P. Larson, HC86 Box 3860, Merrifield MN  postage. Thanks. John Wora K2KFG, So. 4907 you sel and change at will. Long distance toll
56465. Clifton Pkwy., Hamburg NY 14075-3341. access is controlled by special e that you set,

preventing fraudulent usage. All programmable
codes and sel-ups are stored in special non-

= = Eﬂiahla memory |mml;1nestgpp§{;vuer I’alluii'efs
ter t as well lor

When you call or write to our advertfisers— | | |ris e o suosmenes. sove
required is 12 volts DC at 100 MA. Expen:nce

e . the freedom of owning your own autopatch, on

Tell them you saw their ad in 73! Yo G requency: fo'use when and 85 o0

wish. The SDP-600 is made in the USA and

carries a one year warranty.
SDP-600 Personal Autopatch, fully wired.......$249.95

SDPA 12 volt powersupply unit......................511,85
i'Com Transceiver Control

HI-PERFORMANCE DIPGLES —

e e—— — = C. W. WOLFE GOMMUN'CAT'GNS ‘ Computer Iinterface
l.lnn- 5
AufiErmas el work! Cusiom aessmbiied |0 vour cemler s &8, Dand - advies 11, of cornlst Srd et
« & mcered "V -l il gl i ADcle . SNy o - cnamiminecial Ay o ml s
:':“rdnnun-ﬂilﬁl::M|-ll:rl!::lrllal'-nr‘-":-lu:nrslm Frlwllrlﬂﬂ*l l.lDUCGT] I;:lml : BU? = SELL W TH““E
MPD-5" B3, 40 20 15 10l Max-Poformance Dipole 87 of TR lahg _ .. EN0oh - -
MPD-Z ® im.lhulu-m:rlmmu-mu- 351:.5; .ﬁ;‘m 1|:|5I;l:n|; $72.00 All Brands of 2 W:j'y Radios
MPD-3712 30, 17. 12M Mas-Perdomnance Dipste. 31 long . $71.00
HPD3" Tau?m‘m.;ﬁmm:n:namﬂmmé ﬁ?unzs' $83.00 and Equipment
55048 10, B, 40, 30, 15, 108 Space-Sevor Depole 717 long 514600
SSD.5° B0 40 20 15 10M 27 long_ S190.00 GUlong 511400
T " 4 "
’*”5"“‘”“”::‘“*'::'*711 - e 1113 Central, Billings, MT 59102
WSOINN ANTENNAS 406-252-9220 Fax: 406-252-9617 : :
Box 393 ML P t 8l BO0SE 7089945414 Call or write for current fiyer The j*Com Transceiver Control Compuler
L —_— o —— Interface is functionally identical to the Kenwood

CIRCLE 38 ON READER SERVICE CARD CIRCLE 20 ON READER SERVICE CARD IF-232C, lcom CT-17, Yaesu FIF-232C, Ten-Tec
305 and Heath computer interfaces. It will work
with all radios and rig control software which use
these interfaces.

« No external power supply is necessary. The

REPEATER CONTROLLER g gy) i | | Bniipmesmsse

the computer COMM pori.

= All electronics are enclosed in the shielded
DB-25 connector hood.RFI susceptibility and
radiation is reduced.

= Fully assembled and tested.

« Fully Hardware and Software Compatible.
Works with all rig controlled software —
Free shareware disk included!

RAMSEY ELECTRONICS, INC

793 CANNING PARKWAY VICTOR NY 14564

A, ORDERS CALL

1-800-446-2295
ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

TERMS: Satistaction guaranteed. Examine for 10 days. If not
15:|I’1ﬁ.ﬂ-d return In original form for refund. Add $4 85 for shipping.

andling and insurance. For foreign orders add 20% for suriace
mail. COD (U.5. only) add $5.00. Orders under 520 add $3.00 NY
residents add 7% sales tax. 80-day parts warranty on kit parts. 1
yaar parts & labor warranty on wired units

j*COM e 733 CANNING PKWY « VICTOR, NY 14564

CIRCLE 27 ON READER SERVICE CARD CIRCLE 55 ON READER SERVICE CARD
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DTMF Controlled Autopatch and 4 control outputs. Switch
selectable CWID. VOX or COR recetver control. Assembled tested
board included in kit. LED's for Power, TX, RX, Phone. Intel 8748
microcontroller. Board size 3.8 x 6.3 inches. You add receiver,
transmitter, power supply (12v), phone line, and antenna system.
Circuit board is top quality, double sided, plated through holes,
solder mask on both sides and parts legend. Shipping $4 for UPS
GROUND or $6 for UPS BLUE, COD add $4. For more
information call or wrile to:

ik John Bell (702) 267-2704

1381 Saratoga St. Minden, NV 89423
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Number 12 on your Feedback card

Bill Brown WBBELK

c¢fo 73 Magazine

70 Route 202 North
Peterborough NH 03458

ATV Christmas Present

"Twas the night before Christmas
and all through the house not a crea-
ture was stirring 'cepting me in my
shack. When all of a sudden there
came such a clatter, from out of the
speaker came 2 meter chatter. With vi-
sions of DX dancing ‘cross my eyes, |
tuned up my TV and was quite sur-
prised! There were lowa, Missouri, Ilii-
nois and Wisconsin; Ohio, Indiana,
Kentucky and PA; New York, Arkansas
and Michigan too; it was certainly an

Ham Television

ATV dream coming true!

The Big Opening

As some ATVers put it during the
marathon band opening that began
Christmas Eve and continued for three
straight days, this had to be the
Granddaddy of ATV band openings;
conditions not seen since the great
opening of Thanksgiving '86. Although
contacts exceeding 2,500 miles have
taken place over water (Hawail/CA—
the Great-Granddaddy of openings),
it's pretty rare for contacts exceeding
500 miles to take place over land.
These contacts took place with regu-
larity during this opening with signal
levels often approaching P5.

".':nl i
S
27
';’.i‘.!';ﬁ{{ j

The 2m ATV calling frequency
(144.34 MHz) sounded like 20 meters
during a rare DX pile-up. Video was
flying fast and furious on 438.25 MHz
over a several-state area stretching
from Arkansas and Missouri all the
way east lo westem New York State.

There was a large high pressure
area centered over the region that pro-
duced clear, cold weather conditions
with nearly 100% humidity and no
wind. Thick layers of frost settled over
everything and a dense fog formed
over a large portion of the Midwest.
This set up an incredible tropo condi-
tion that slowly worked itself toward
the east over the next few days.
Christmas Eve saw many contacls be-
tween Ohio, Michigan, Indiana and llli-
nois, as well as lowa to the wesl. Dur-
ing Christmas Day, Tom Para
WABZAH in Cincinnati, Ohio, worked
Eimo Knoch K4YWL in Osage,
Arkansas, with nearly P5 pictures ex-
changed (a distance of 540 miles; see
Photo A).

The opening never seemed to die
out even during daylight hours and re-
ally stretched out on Monday night
and into the wee hours of Tuesday
moming. The most notable contacts
were between Dave Williams
WBQ@ZJP (O'Fallon, Missouri) and Jim
Dallas KA3FZF (Monroeville, Pennsyl-
vania), with P4 to P5 signals over a
594-mile path (see Photo B), and
between WB@ZJP and KABVWYV in
Moundsville, West Virginia, (P2 levels)
at 535 miles.

Many ATV repeaters could be seen
across the region; it was quite fasci-
nating to watch the DX rolling through
a repeater that was hundreds of miles
away. There was even one report that
the Columbus, Ohio, ATCO repeater
was seen in Nashville, Tennessee.

By Tuesday evening there were
dozens of ATVers slill active (most
with cases of severe sleep-depriva-
tion). This time contacts were made in
a mostly north-south path between
Michigan, Ohio, Kentucky and Penn-

Photo A. Tom WASZAH in Cincinnati, Ohio, and Elmo K5YWL in Osage, Arkansas, exchanged nearly P5 pictures during Christmas Day over a 540 mile path. Off-the-air

video digitized by Tom WASBZAH.

X-BAND TRANSMITTER

= Miniature (24 x 3% x
1") GaAs microstrip
transmitter pro-

vides 10 dBm centered at 10.525 GHz.

Integrated microstrip patch antenna elimi-

nates the need for an external antenna.

Advanced matching techniques secured

goodtemperature stability with lowfrequency

pulling. Greatforlong-range testing of ragar

detectors, calibration of radar receiving

Slow Scan TV

doesn't have to be expensive anymore!

ANTENNAS FOR
VHF DIRECTION
FINDING. USES
ANY FM RCVR.

DIRECTION FINDERS
., *UEETDR ~PINDER
‘ ARMS FOLD FOR
STORAGE .

HAND-HELD

PHASE SENSE

TYPE VF-142 144-220 MHZ $139.95
TYPE VF-142Q LEFT-RIGHT LEDS &

gl it

Equjmeﬂt.andpﬂint'tﬂ‘pﬂintﬂﬂmmuniﬂa' AUDIO, 144-220 MHZ $239.95
tion links. TYPE VF=-1420M SAME AS Q MODEL
EXCEPT Fneg.144-5nﬂ ng 2339.95 Every day moee hams are enbancing their communication by using
CGI’IIPIEIE ASSE‘I'I'IME\'I Efm...--.......,...........a. m.m TYPE «UF__IZIH SAME AS vF-l"zD Images Join the fun and _'[ﬂ“‘h;ll}lM'l:htmmmm:g,
Parts & Instruction Kit ... $29.00

PLUS 121.5 MHZ ELT FREQ 5379.95 Quality Color SSTV is cacy snd affordable with Paselon TV §239.9¢

Pius §2 00 Shipping and Handling

P.O. Box B0096, Fort Wayne, IN 46898
(219) 489-1711

Visa « MasterCard - Check - Money Order - COD
Money-Back Guarantee
CIRCLE 283 ON READER SERVICE CARD
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CALL ABOUT HF DF,
ATTENUATORS

4.50 S/H
CA ADD TAX

RADIO ENGINEERS
7969 ENGINEER RD, #102
SAN DIEGO, CA 92111

619~-565-1319 FAX 619-571-5909
CIRCLE 58 ON READER SERVICE CARD

Resmees IR FC-compaydole 558 or better TP, | Mlepabyie of memary, codor VGA
dompley. MS-DOS. Shippeng- 55 0 U S A ool Conade, $15 for ot Winite or call b=
ok Gotme

Absolute Value Systems

115 Stedman St. # 7

Chelmsford, MA 01824-1823

(508) 256 6907

e-mail: johnl@worid.std.com
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AMATEUR TELEVISION

GET THE ATV BUG “BR¢ MoTron Electromcs
>10 Watt pep 310 Gnrﬁald St. Suite 4 PO Box 2748 Eugana Dmgnn 97402
Transceiver ..::.AP_ e S e
Only $499 By '.I'XID'I
Made in USA
Value + Quali '
from D‘:E‘r 255;23;5 : ﬁ - Trﬁnsmi tter :.:.
: . | .in ATM’...WEDF}G SBIRIR Flngerprlnting
Snow free line of sight DX is 90 miles - assuming i S stem
14 dBd antennas at both ends. 10 Watts in this one Al P i ll’
box may be all you need for local simplex or repeater ' "Sh' b
ATV. Use any home TV camera or camcorder by Tivs 7 on octal FingerPrint captired b the 1D | NOLU npplngt
plugging the composite video and audio into the front ﬁtﬂfsﬂfﬁ\: t;gnijzt 3:1?’";?;&??;,? :;1 lqul: dftresq:ﬂ;u
: - —-even o e
phﬂnﬂ ]ﬂﬂkﬁ. Add TDCmrantennﬂ,anxi, .138 Vdc @ same make and model. This 'FlngarPrlnt con be
3 Amps, TV set and you're on the air - it's that easy! En%rEd' s:grehd and nr;uc:uzgmljr gx?luﬁfv\?rx'ilgl?
TC70-10 has adjustable 10 Watt p.e.p. with one xtal on ortware and the patented tec y of the s
439.25, 434.0 or 426.25 MHz & properly matches RF llehf:l:;ﬁﬁ:;ﬂﬁ;;e b:gﬁ grnhehﬁ:ia?:aiagzt
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. of the number of radios ger account on commercial
Hot GaAsfet downconverter varicap tunes whole 420-450 | repeaters. CTCSS and DTMF dgcudlng as well as
MHz band to your TV c¢h3. 7.5x7.5x2.7" aluminum box.  Spectrum Occupancy and Deviation mansumment'
Transmitters sold only to licensed amateurs, for legal purposes, fautures further enhance the system, .~ = =
verified in the latest Callbook or send copy of new license. | Call-or unite for a brodwre with full details, =
Hams, call for our complete 10 pg. ATV catalog +** additional examples; and technical specifications.
including downconverters, transmitters, linearamps, | || . T:'D 1 with Software S‘Q 9_00
and antennas for the 400, 900 & 1200 MHz bands. ' Shipping/Handling UPS Ground USA: $8.00
(818) 447-4565 m-t8am-5:30pmpst  Visa, MC, UPS COD ”“”““%wniﬂ:a“f:i?m“mmm
P.C. ELECTRONICS Tom (WEORG Orders: (800) 338-9058 - ‘
2522 Paxson Lane Arcadia CA 91007 “::Fﬂﬂﬂ (WB%VESI ' - lofo: (503) 6872118 Fox: (503) 6872492

I,EHII !

Penphex Power Packs for Longer QSO Time

replacements for reqular price
BP-85S 1coM 12v 800ma  $ 76.00
FNB-27 vArsu 12v 600ma $60.00
EBP-22S ALINCO 12v 800ma $65.00

TRIDEENT
1000KHz to 1.00GHz

Spectrum Analyzer System

Up to 500MHz Span. Two bands.
All the advantages of a Spectrum Analyzer

PB-14S KENw00D 12v 400ma $60.00
Now Only 340 Each
B One Year Warranty

at a very affordable price. Great for inter-
ference and signal hunting. RS232 connect
for logging signals to disk. Real time dis-

B Matched cell construction
B Case re-build service
B long life, extended operating time

play sweep outputs on any X.Y scope. ﬁﬂm H‘IEmImeﬂfﬂfTET.

Variable span and sweep rate. Marker func- Buy the mttery ptlfk {fmn Pﬂ"lphﬂ’— Add $4.00 Shipping & Handling for first battery.

: . - Mm il husiness! $1.00 for each add] battery - US. only .
tion and selectable bandwidth. Demods 3! are our oni §. MA residents add 5% tax. Available
AM/NFM/WEM ]'Jll.lS BFO for CW/SSB ﬁ'i W1 VOLIr
modes. Call toll free for more information. i“E:iEEm = dealer...

= g-g *.liluli - lnei
= e SINICA! B = the only thing low about our charge is the cost...
1 300 445 7717 1-800-634-8132
10707 E. 106th, Fishers, IN 46038 el e = Bt iy
International: 317 842 7115 Fax 317 849 8704 Periphex, Inc. * 300 Centre Street * Holbrook, MA 02343 » (617) 767-5516 * (617) 767-4599
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ing the height of the opening. (Photo by Tom WABZAH.)

sylvania. | was having fun working
through the WA4GSS repeater in
Huntington, West Virginia. It was great
to watch the local ATV gang, sending
pictures through a repeater over 200
miles away (round-trip distance of 400
miles). Just before midnight a front
moved through the area and the band
finally slammed shut! It had been quite
an adventure and once everyone
catches up on their sleep I'm sure
they’ll be looking forward to the next
big DX adventure.

DX Hints

You don't need a super-station to
work DX. Paying attention to a few
details when building up your ATV
shack will help you reel in the rare

ones. The number one key to suc-
cess, in my opinion, it to put the most
eftort into your antenna and feedline.
Sticking your antenna above the tree-
tops and using a decent type of feed-
line (9913-type or hardline) will vastly
improve your reception. Cheap hard-
line can be usually had for the asking
at your local cable TV office. They
have lots of surplus end runs that
they'd love to have you take away.
You can then use matching sections
(ZD Engineering, 419-424-8765,
makes an economical version) to
transform the impedance to 50 ohms.
In the Midwest, mounl your antenna
horizontal for most DX work.

One trend I've seen in areas that
have ATV repeaters is the tendency

for newcomers 1o fix a low-gain anten-
na al the repeater. These stations will
be left out in the cold during a band
opening, seeing only the very
strongest stations that happen to
make it through the local repeater. It's
well worth adding a rotator to your an-
tenna, even if it's only the cheapest
type available. in those areas with ver-
tically polarized repeaters, one trick
I've used with great success is 10
mount my antenna to a U-100 type ro-
tator that actually flips the antenna
sideways 10 change polarization. | now
have the best of both worlds and can
easily change from repeater reception
to DX with the flip of one rotor control.
Also pay attention to large high
pressure conditions with clear, still

nights and high humidity. The best
conditions seem to occur during late
evening and just before sunrise. I've
seen some truly amazing openings oc-
cur at 3 a.m., but there's usually no
one to work! | always check out the
lower UHF commercial channels, if
you see lots of new channels coming
in strong, it's time to check out the
ham TV band!

The large number of participants in
this opening can be attributed to the
holiday season (lots of ATVers home
in their shacks) and to the use of a
single ATV calling frequency on 2m
(144.34 MHz). If you live in or near the
Midwestemn par of the couniry, give a
listen to 144.34 and you might be in
for a real surprise! 73]

Sell your product in 73 Amateur Radio Today Call Dan Harper today! 1-800-274-7373

Is Your
Shack Grounded?

Subscribe to
73 Amateur Radio Today
Call 800-289-0388

DOWN EAST MICROWAVE

We are your number one source for 50 MHz
to 10 GHz equipment.

Transveriers & Down Converters;

Linear Amps; Low Noise Preamps;

Antennas & Accessories; Cable; Connectors;
Antenna Relays; Components

BATTERIES

Nickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

Write or Call for Catalog.
For All Equipment & Antennas:

DOWN EAST MICROWAVE, INC.
Steve Kostro, N2CEI

Ground It~

Solid Copper Buss Stainiess Steel Hardware YOU NEED BATTERIES? 954, Route 519
" Top o Back Instaliation. WE'VE GOT BATTERIES! s

Ground all of your equipment chassis's fo a CALL US FOR FREE CATALOG

single earth ground in one easy installation. e s iy

Money satisfied For Antennas & Accessones:
e o i, E.H.YOST & CO. DIRECTIVE SYSTEMS
45400SHeach  2M....$11.95 [Custom - 7344 TETIVA RD Dave Olean, KIWHS
Mai chockimoney order o: 3 ... $16.95 | Lengihs } SAUK CITY, Wi 53583 RR1, Box 282
J.M.S. 4n..321.95 {BUB} 643-3194 W. Lebanon, ME 04027
s Hiltop Ave. D8L7 ) Martin Systems FAX 608-643-4439 RTRRTIS
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NO RADIALS
NO RESISTORS
NO COMPROMISE
SIX EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE

CALL US FOR A FREE CATALOG.

*See review In OcL. 73, 1984 *Sepl. 73,1985 March 73, 1988
CQ, Dec. 1383 Mar, W.R. 91 NOV. 73 1984

BILAL COMPANY ‘™=t
137 Manchester Drive E|
Florissant, Colorado B0O816

(719) 687-0650 m
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Say You Saw It In
73 Amateur Radio Today

WANT TO LEARN CODE?

Morse Tutor Gold is the answer for the
quickest and easiest way
for beginners and experts alike.

From the moment you start the easy and speedy
self loading procedure to the day you reach your
goal, Morse Tutor Gold will gently coach you
through the leaming process.

Since 1987, GGTE has guided nearly 20,000
hams and prospective hams around the world through
proven structured lessons and a variety of character,
wordand conversation drills, Straight forward menus
make the process simple and fun.

You select the characters and Morse Tutor Gold
will prepare a random character dnll with those
characters. Morse Tutor Gold makes it easy to
create your own dnlls or import text files. You can
now type what you hear or copy by hand and see, one
linc at a time, what the computer sent or what you
typed. Pick the Famsworth or the standard method,
select the tone frequency most comfortable for youor
select your code speed intenths ofa word per minute.

You are always in command.
Morse Tutor Gold uses your internal

speaker or sound board (certified by
Creative Labs for all Sound Blaster
products). And, if you use a sound board

4 the program supports volume control.
Get the software the ARRL sells and uses to

create practice and test tapes. Morse Tutor Gold
is approved for VE exams at all levels.

Attention Morse Tutor and Morse Tutor
Advanced Edition registered users.
Make sure we have vour current address.
Special upgrade offers will be mailed shortly.
Don't miss out

"Bought 1€ on [ ridai-passed my 5 words on Sunday”
A Fovers “Great program-dbes all ¥ was said Fo-1E
was loaded and 1n use within 15 minutes of /€8 arrival
Truly user friendly.” AOCANEL “Better Fhan my widkst|
expectaltions! Sorry | dian't have it iears ago. 168 much|
better Ehan any codk Eapes.” ABEINVR "Bl far Fhe best
Morse Code program | kave ever seen! | mr an ARRL VL
AFESY “This 13 a crackerjack way for Eis newcomer
to learn the Morse Code Well workh e price” W23
Margs

For all DOS computers. Available thru dealers, 73
Magazine. QST, orsend $29 95 - 83 S&H
(CA residents add 7.75% tax) to:

GGTE, P.O. Box 3405, Dept. MS.
Newport Beach, CA 92659

Specify 5Y or 3'2 inch disk

Morse Tutor Geld 1s a trademark of GGTE
Sound Biaster, the Sound Blaster Logo and the Sound Blaster
Compatibility Logo are trademarks of Creative Technology Ltd.

CABLE X-PERTS, INC.

COAX 100FT/UPSO0OFT

FLEXIBLE 9913 LOW LOSS

UV RES DIRECT BURIAL JACKET ... B5FT B3FT
9913 EQUAL LOW LOSS

UVRESISTANTJACKET ... S0FT 48FT
RG213U MIL-SPEC BRAID

UV RES DIRECT BURIAL JACKET......_. 38FT 34FT
AGAU FOAM 95% BRAID
RG MINI BX BLK, CLR, or

SILVER JACKET-UVRES............oeeo..... 1BFT  ATIFT
RG 58/U SOLID CENTER CONDUCTOR ........ ATIFT  A6/FT
RG 58A/0) STRANDED CENTER CONDUCTOR 19/FT  18/FT
RAG 142/U DBL SILVER BRD TEFLON............. 145/FT 1.43FT
AG 214/U DBL SILVER BRD lIA JACKET........ 1.80/FT 1, 70/FT
AG 11/U FOAM PE SOLID CONDUCTOR

B5% BRAID ... .corvoisrmrsnrsssssssssssssssssssneree  SQFT  A8/FT
450 OHM LADDER LINE

1BGA SOLID CW COND......cccocorminrcnreees JVHFT  ASFT
450 OHM LADDER LINE

16GA STRANDED CW COPPER............ J8FT ATFT
LMR 400 LOW LOSS CABLE

(SIMILAR TO 9913} e B2FT BOFT
LMRA 600 LOW LOSS CABLE

(SIMILAR TO 1/2° HARDLINE)............. 14T/FT 145FT
LMA 900 LOW LOSS CABLE

(SIMILAR TO 58" HARDLINE) ... 405FT 4.00FT
LMA 1200 LOW LOSS CABLE

(SIMILAR TO 7/8° HARDLINE)................... 455FT 454FT

ANTENNA WIRE

14GA 168 STR “SUPERFLEX" UNINSULATED .._18/FT .14FT
14GA 7/22 "HARD DRAWN" BC UNINSULATED...1O/FT  .08FT
14GA SOLID “COPPERWELD" UNINSULATED .._09/FT. O7/FT
14GA SOLID “BARE COPPER" UNINSULATED...0%FT 07FT
12GA 19/25 “BARE COPPER" UNINSULATED ... 15/FT . 13FT
16GA 26/30 "BARE COPPER" PVC INSULATED.O9/FT .O7/FT
14GA 41/30°BARE COPPER" PVC INSULATED .. 11/FT .09/FT
12GA 65/30 “BARE COPPER" PVC INSULATED .A7/FT  AS/FT
DACRON ROPE DBL BRD 316" 770# TEST........12/FT 10/FT

MORE ITEMS STOCKED CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH! For
*I::g;'.‘:‘,‘m“"“ «— ORDERS ONLY: 800-828-3340 Complsie
price: §5 D0/per temnation | - f TECH INFO: 708-506-1886 FAX: 708-506-1970 | Yeatre
{+ connnector COS0) “ 113 McHenry Rd., Suite 240, Buffalo Grove, IL 60089-1797 [*8/SAse

ROTOR CABLE 100FT/UPS00FT
2071 B/COND (218 622) for runs up to: 125
BRIV RS IR i e 2FT 20FT
4090 SCOND (216 8/20) for runs up to: 2001
1418 8/COND (214 6/18) for runs up to: 300f
1BGA TINNED COPPER 4CONDUCTORS
GRAY PYC JACKET ... 2OFT  ABFT
18GA TINNED COPPER 5/CONDUCTORS.
GRAY PVC JACKET ... 22/FT 20/FT
18GA TINNED COPPER 7/CONDUCTORS
GRAY PVC JACKET ........ccovvrniininncinsnrnnrnnni2BF T 24/FT
BALUNS PRICE
WzAU 1:1 OR 4:1 1.8-40 MHZ
TRANSFORMER TYPE.........ccccoveicnisiaines $21.00/EA
w2DU 1:1 1,8-30 MHZ CURRENT TYPE
INPDLE ORBEAM i, $23.00/EA
ORIGINAL GSRV KIT.......cconceivmivenssnns $25.00/EA
D.C. POWER SUPPLIES
GAMP W/LIGHTER PORT........ AR 520 95/EA
11AMP W/BANANA PLUG TERMINALS ... $6195EA
14AMP W/BANANA PLUG TERMINALS .. $71.95EA
20AMP W/BANANA PLUG TERMINALS ... $588.957EA
WIRE
10GA 2/C “FLEXIBLE" QILAGAS RESISTANT
REINBLK AP e AOFT 3BT
12GA 2/C “FLEXIBLE" OILAGAS RESISTANT
1* TINNED COPPER BRAID
25 FT $22.00 S0FT $44.00 100FT$85.00
1/2* TINNED COPPER BRAID
25FT §12.50 S50FT $25.00 100FT $48.00
CONNECTORS
PL 259 SILVER/TEFLON/
L RETIE i comissrainiaisivan 10PKS $11.0025PKS $25.00
“N" CONNECTOR SILVER/TEFLON/
GOLD TIP .....cconrmininssnrnnnnansn.. 10PKS $32.5025PKS §75.00

«AZDEN

Frequencies: RX
.--1

Power;

Sensitivity:

Memaories:
Tones:
Keypad:
DC Power:

Size:

HE 6 METER FM LEADER

THE MAGIC BAND - SIX METERS. The best of both HF and VHF. Enjoy
great DX during band openings and full repeater operation at other times.

BUILT TO MIL-STD-810 2 YEAR WARRANTY
SPECIFICATIONS PCS-7500H

AZ-61
46-54 Mz 16-54 Mz T0 PLACE ORDERS
90-54 MHz 50-54 Mz
505 Watts 0 Wate CALL 1-800-643-7655
<019V <01owV
e e (OO
20 40
38 38
Backlit DTMF Prog. and DTMF
H3svoca +12vDC @ PCS-7500H MOBILE
3 amps (typ) 1.5 amps {typ) TR

operates over

+610 +16 vDC

A Z D E N 147 New Hyde Park Rd., Franklin Sq., NY 11010

AZ-61 HANDHELD /ﬁcnuuumnnnuua otvision (516)328-7501 FAX (516) 328-7506

HSS W7 23D B85 Hx26™Wx1.3"D
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Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

A New Russian Star

On December 26th of last year,
RS-15 became our newest amateur
radio satellite. Launch was from the
Baikonur Cosmodrome, 1,200 miles
southeast of Moscow, near Tyuratam,
at 0300 UTC. The launcher was a
three-stage “Rokol.” The first two
stages came from a modified SS-19
intercontinental ballistic missile, while
the third stage was a new booster
called “Briz." Rumors of the impending
launch of RS-15 have been circulating
for years. The long wait is over.

RS-15 carries a single Mode A"
transponder with the standard 2 meter
uplink and 10 meter downlink. The up-
link passband is from 145.858 to
145,828 MHz, while the downlink
spans from 29.354 to 29.394 MHz.
The transponder output power can be
varied with a maximum output of &
walls. There are two lelemelry/mes-
sage beacons on the craft, one on
29.352.5 MHz and the other on
29.398.7 MHz. Power output of the
beacons can be set at 400 mW or 1.2
watts.

The satellite is spherical and just
over a yard in diameter. The system is
built on a structure similar to the popu-
lar RS-3 through RS-8 satellites. It
weighs approximately 154 pounds and
has no orientation or stabilization sys-
tems. Early observations indicated
that it was spinning about 34 times per
minute shortly after launch.

Who Built It

The radios and control circuitry for
RS-15 were built by a group of radio
amateurs in Kaluga, 112 miles south-
west of Moscow, under the direction of
veleran salellite designer Aleksander
Papkov at the Tsiolkovskiy Museum
for the History of Cosmonautics.
Valentin Yamnikov at Nilakt Posto
(Aero-cosmic Laboratory) in Moscow
provided coordination for the eflort.

Control of the spacecraft is imple-
mented by the RS3A control station in
Moscow, headed by Leonid Maksakov
and sponsored by Unicom in Russia
and UTC in Rhode Island. RS3A is
also the control station for RS-10/11
and RS-12/13. Reports and comments

can be sent to RS3A at P.O. Box
59, Moscow 105122, Russia. They
also have the packet address of
RS3A @ RS3A.MSK.RUS.EU and the
Internet address of regroup @ olymp.
msk.su. If all else fails, use the FAX
with appropriate prefix: 7-095-916-
2949,

A Tall Orbit

Although RS-15 has an orbit that
classifies it as LEO (Low Earth Orbit),
this satellite is the highest operational
hamsat of its type. The MIR space sta-
tion flies at just under 250 miles.
DOVE-Oscar-17 has twice the height
at almost 500 miles. The other RS
systems, RS-10/11 and RS-12/13, or-
bit near 620 miles but RS-15 tops
them all with a mostly circular orbit
near 1,250 miles. Kitsat-Oscar-23 is
the next highest LEO hamsat at B15
miles.

RS-15's high altitude requires near-
ly 128 minutes per orbit. The MIR
space slation takes less than 90 min-
utes for one revolution.

Another feature of RS-15's orbit is
the inclination. It is 65 degrees. A po-
lar orbit is near 90 degrees, while an
equatorial orbit is at zero.

The high altitude means more
passes per day for a given location,
more time per pass and the possibility
for better DX. The 65-degree inclina-
tion changes the pattern of the orbits
with respect to timing of passes and
the path across the sky. Polar-orbit
satellites travel from pole to pole. RS-
15 may often track like a polar satellite
until it reaches higher latitudes when it
begins an apparent curve.

RS-15 is not in a sun-synchronous
orbit, This means that it does not
come by at the same time each day.
Over a period of weeks orbils over a
given location will occur a few hours
earlier. For satellite users the situation
is not bad since RS-15 is in view for
many passes each day.

Telemetry

Those monitoring the CW telemetry
beacon on RS0-15 during the first
weeks after launch were treated 10 the
following message: CQ CQ CQ DE
RS15 AND RS3X MERRY CHRJST-
MAS AND A HAPPY NEW YEAR. The
spelling may have been a bit off, but the
message was clear and the results de-

lightful. RS-15 would provide new op-
portunities for satellite enthusiasts and
was an excellent Christmas present.

Along with the message, telemetry
can be heard. The basic formal is 16
groups of letters and numbers. A typi-
cal line of four groups might copy as:
IIR43 INW13 IAR45 IMWA45, Each
group is composed of three letters and
two numbers. The separator “RS15" is
sent at the beginning of each set of 16
groups.

Decoding details were not available
in the first few weeks after launch, but
when available can provide important
data for those interested in monitoring
the satellite’s health.

Many parameters are measured,
including power output, temperatures
of various modules and voltage/cur-
rent levels at important points in the
system. The letters in each group usu-
ally signity the status of a system,
while the numbers provide a related
measurement. Simple equations are
used to convert from the two-digit val-
ue to degrees C, volts, amps or walls.

Some European observers have
heard transmissions that sounded like
high-speed data. These transmissions
from the satellite have not been at reg-
ular intervals and are likely activated
by the ground command station RS3A.

Early Activity

The first reports of signals from
RS-15 came from Europe. Oscar
DJOMY monitored RS3A using CW
and calling “CQ" in the transponder
passband less than 12 hours after
launch on December 26th. Oscar later
made an SSB contact with a station in
the Canary Islands.

U.S. contacts through the satellite
were reported later between N2NRD
and K6GZ. Others began hearing of
activity through the new Russian ham-
sat and joined in to make contacts or
study the orbit.

Those making contacts through
RS-15 found that signals were not
strong. The beacon on 29.352 MHz
was much louder than signals in the
passband. Observers were hopeful
that the system was simply set for a
low power setting on the transponder
until check-out by ground controllers
was complete.

As with almost all other new ham
satellites, orbit determination was a
guessing game. The best early ele-
ment sets for RS-15 came from a ham
and not NORAD. Ken N2WWD provid-
ed data for tracking programs that
gave better signal acquisition and loss
predictions than others.

Several sets of NORAD data were

tested and posted to the Interneat and
amateur-radio CBBSs. About a week
after launch one ham observed that, "l
have now received over 20 some sets
of KEPs for RS-15 1o date from every-
one and his brother, and none of them
are comect . . . What gives?”

After many fit tests a set of ele-
ments will be defined and identified as
those of RS-15. They will then be-
come a part of the orbital postings
from AMSAT to the Internet and pack-
et-radio network. It took many weeks
to sort out RS-3 through RS-8 when
they were launched together on one
booster in December 1981.

Working RS-15

Two approaches can be taken for
RS-15 work. The first is to treat it like
the other current RS-series hamsals
and use simple antennas and gear.
The second is 10 consider it as a vehi-
cle for low-earth orbit DX.

The typical setup for working RS-10
will do well for RS-15. Using a 2 meter
system capable of about 100 watts
ERP (effective radiated power) cou-
pled with a 10 meter receive system
employing a dipole or ground-plane
antenna, contacts can be made with
relative ease. Operating through the
satellite when it is near the horizon
though will be difficult. Some of those
low, horizon-grazing passes or brief
moments at the edge for a higher-gle-
valion pass can yield great DX for the
properly equipped.

To put together a Mode “A” DX sta-
tion, better antennas and some height
are needed lo get the most from RS-
15. A good view of the horizon is nec-
essary. A good DX station will have a
three-element, 10 meter yagi at 30
feet or higher with al leasl a seven-el-
ement, 2 meler yagi just above it. A
quiet 10 meter preamp and quality
feedline also help.

To pursue DX via RS-15 the orbits
must be studied, Passes should be
checked from both the home location
and the DX area of interest. Some-
limes slightly sub-horizon passes can
provide surpnsing results if conditions
are right. Avid DX chasers may not
even bother with elevation rotators.

Whether you put together the ulti-
mate Mode “A" station, or just try your
hand at casual contacts via the new
satellite, it will be worth it. RS-15 pro-
vides another “easy-sat” for newcom-
ers and more opportunities for fun
contacts and serious satellite study for
long-time enthusiasts.

Congratulations to the RS-15
crew in Russia and thanks for the
Christmas present. H

PAY TV AND SATELLITE DESCRAMBLING

All New Info VOLUME 6

Yolume & —

All New Infla

,CornerBeam?

SWR < 1.2:1 across the band
Gainofa 15 ft Yam

No dimension over T i

]

_ Sevinga o AFA lerss Asiron, Vil

_THIS MONTH'S GOODIE FROM THE CANDY STORE |
‘roe || KENWOOD TH-79A

unce $420.00

* Pay TV Volumes 1-5 Satellite and DBS Handbook 40 dB Front-to Back Rauo Crushcraft, Alince, Ete. AN LT.0.
an Vet 1 basics) (roudes Hacker | 60° Half-power Beamwidih KENWOOD  KPS-21 $100.00
* Wireless Cable Hacking * Hacker Video Mounss directly omast KENWOOD  TM-255A $890.00
» Complete Wizard (VCil+) = Cellular Phone Hacking Vertical or Honzontal Polarizanon Ower 8800 Ham hems in Stock, o Proes, Cash FOB Preswon,

S$15.95 each or 353495 or 5352 95.

2meters 5145, 220 MHz $145. 70 cm 3115, Dual 146/3440 5165
MNewsleter £30 9517 msues. Catalog$1 Al owr ndor $129 55 (nciuoes sub)

Weighs only 10 Ibs. Add 511 Shipping & Handling. Info SL

More Specatn n HAM-ADS | oolng For Sometheng Not Lesied??
Cali o Wite

SCRAMBLING NEWS Call Today (208) 852-0830
3494 Delaware Ave., Bulfalo, NY 14217-1230 Bﬂaiﬁﬂfenzmﬂigr 5 Order ﬂmhﬁ “MTHHIHHE Eﬂl::ﬂ'f
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HF for only $549

HOW IT ALL STARTED
We wanted to offer the most affordable
HF rig in the industry and still provide
real performance for even the most expe-
rienced ham. In recent years, many hams
requested a “back to basics” transceiver
that was simple to use. We reviewed dll
the latest design techniques, selected the
best concepts from ﬁle 20 rigs we
designed over these 25 years and asked
500 hams across the couniry for their

ideqs.

WE CALL IT THE SCOUT

Every feature can be
mastered in minutes. No
modern rig is as easy fo
use. It only takes a second
to change bands. Plug-in
modules are available for
160-10 meters including
WARC. Single con-

version and crystal |
mixing are the @
foundation of this 90

dB dynamic range
receiver. That's the sirong signal

performance of rigs costing 3 times as
much! It's sensitive and receive audio is
sparkling clean with less than 2% distor-
tion. The ideal selectivity for every band
condition is at the touch of a knob. This
patented “Jones” filter provides variable

I-F bandwidth from 500 Hz to 2.5 KHz.
HERE’S HOW IT’S USED
MOBILE

Hams complain about today’s cars
having precious little space for gear. The
SCOUT is the smallest HF rig in the

industry (excluding QRP) measuring only
2.5" x 7.25" x 9.75" and runs directly

off the 12 VDC car battery. If the SCOUT
won't fit your car, nn:nzing will. The
optional noise blanker reduces ignition
noise from both your car and the one
that just drove by.

PORTABLE

Business travelers and vacationing hams
typically set up a briefcase or small

travel bag to include the 5 |b SCOUT,
wire or whip antenna and lightweight
power supply like our Model 938
switcher (its only 3 Ibs!). It is surprising
how many hikers and cyclists take along
their SCOUT using some clever battery

arrangement.

NEW HAMS
The SCOUT is the most economical way
to get started in ham radio. Consider the
choice a new ham must make just to test
his interest in HF: (1) Spend nearly
$1000 or more on a new rig, (2) buy a
used radio and take a chance on its

$ 5 49* Includes one band

* “SYNCHRO-LOCK" sottware keeps module of your choice

VFO virtually drift free regardless

of temperature variation. $29* Each odditional band module

SCOUT ACCESSORIES:
‘ﬂ"‘:“‘-"*"i"“lz’!E To 5 Waitts 296  Mobile Bracket $15.00
- - 297 MNoise Blanker $19.50
: iuns 0122{]-2613‘ YOG, P10 937 11 Amp Power Supply $79.00
i eSPIES 938  Tiny Switching Supply $95.00

- : (Only 3 Ibs.!)
* Receive Offset Tuning 700C  Hand Mike $39.95
Antenna Tuner $89.00

Llegendary QSK. Speed ﬂdiusinble 291
on front and shown in display. VISA, MC, DISCOVER
*Plus shipping and handling; call toll-free for charges.

condition, or (3) invest in a SCOUT at
$549 with a one year factory warranty
and our legendary TEN-TEC support.

OLD TIMERS

Operators with years of experience and a
shack full of expensive HF gear also buy
the SCOUT. It's refreshing to many who
say “It takes 5 minutes to learn and
without all the complicated features, there
is only one thing to do with a
SCOUT, work someone!”
Experienced hams call us
constantly to report “I
can’t believe this
receiver, it outperforms
my $1400 synthesized

rg".

CALL TODAY:
1-800-833-7373
(U.S. & Canada)

Call Ten-Tec from 2:00 AM o
5:30 PM Eastern time, Monday
through Friday for more information or to
order. You can reach our repair depart-
ment at 615-428-0364 from 8:00 AM to
4:00 PM. You can also FAX at 615-428-
4483 or write us at 1185 Dolly Parton
Parkway, Sevierville, TN 37862.

ATTENTION QRP ENTHUSIASTS
The SCOUT has a little brother, the ARGO
556. It is identical to the SCOUT without
the 50 watt final. adjustable 1-5 watts
output. TX-2 Amps, RX-.6 Amps.

Only $489°

Well

TEN-TEC

© 1994 Ten-Tec, Inc

MADE IN
USh

Introducing TKits
A new division of Ten-Tec

Call 615-453-7172

fo request your
kit catalog
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CARR’S CORNER

Joseph J. Carr K4IPV
PO. Box 1098
Falis Church VA 22041

Some Ham-Type Products

Every now and then | like to take a
look at some products that might inter-
est readers of this column. | don't do it
very often, but every now and then the
urge strikes me. | don't look at
transceivers and other major pieces of
equipment that 73 has covered else-
where anyway, but | do look at minor
equipment and things of use to the
workbench ham/hobbiest builder. This
month we take a look at some of each
class.

RF Shielded Boxes

At one time | loathed small RF elec-
tronic projects above about 75 meters
because they were “1oo hard,” but as |
grew in confidence | learned a few
things about RF construction (e.g. lay-
out, grounding, shielding, etc.), and
found that by following the rules, one
can be as successful bullding RF stuf
as al lower frequencies.

One problem that has always been
something of a hassle, however, is the
shielding that’s required. One couid
leamn layout and grounding, but shieid-
ing usually required a better box than |
had. Most of the low-cost aluminum
electronic hobbiest boxes on the mar-
ket are OK for DC to the AM broad-
casl band, but as frequency climbs in-
o the HF and VHF region problems
begin to surface. What you thought

was shielded “ain’t." if you've read this
column or my feature articles over the
years, you will recall that | caution RF
constructors to use the kind of alu-
minum box with an overlapping flange
of at least 0.25", and a good tight fit.
Many hobbiest-grade boxes on the
market Just simply aren't good
enough.

Enter SESCOM, Inc. (Dept. 73-
JUC, 2100 Ward Drive, Henderson, NV
B89015-4249; 702-565-3400; for voice
orders only, 1-800-634-3457; for FAX
orders only, 1-800-551-2749).
SESCOM makes a line of cabinets,
19" racks, rack mount boxes and RF
shielded boxes. Their catalog, “Con-
structor's Hardware for the '"90s,” has
a lot of interesting items for radio and
electronic hobbiest constructors. | was
particularly taken by their line of RF
shielded boxes. Why? Because it
seems that RF projects are the main
things I've built for the past five years.

Photo A shows one of the
SESCOM RF shielded steel boxes in
their SB-x line. Note that it uses the
“finger” construction in order to get a
good RF-tight fit between the lid and
the body of the box. Note also that the
box comes with some snap-in parti-
tions for internal shielding between
sections. The box body is punched to
accepl the tabs on these intermal parti-
tions, which can then be soldered in
place for even better stability and
shielding.

Al first, | was a little concerned
about the material the boxes are made

Photo A. SESCOM RF-tight hot tin plated steel boxes.

of—hot tin-plated steel. The tin plating
makes soldering easy, but steel is
hard on drill bits. | found, however, in
experimenting with the SB-5 box sup-
plied to me by SESCOM, that a good-
quality set of drill bits had no difficulty
making a hole. Sure, if you use old,
dull drill bits, and lean on the drill like
Attila the Hun, then you'll surely bum it
out. But using a good-quality, sharp
bit, and good workmanship practices
making the hole, and there shouldn’t
be a real problem.

The boxes come in eleven sizes:
2.1" % 1.9" footprint to 6.4" x 2.7 fool-
print, with heights of 0.63", 1.0" or
1.1%

Prices range from $4.50 to $13.20

. . which compare quite favorably
with the prices of the better quality alu-
minum boxes that don't shield so well
at RF frequencies.

SESCOM also makes chassis feed-
through capacitors that can be used to
carry DC power into the boxes, as well
as control lines, low-frequency signals
and so forth (in or out of the box). Two
models are offered: FTS-1 is a 1000
pF/50 WVDC solder-in type ($0.85
each), while FTSI-1 is a screw-in type
of the same ratings ($3.50 each). If
you've priced screw-in feedthrough
capacitors recently, you'll find out why
they give them the fancy name “"EMI
filters” . @ $6 price tag! The
SESCOM prices are considerably bet-

Quality Microwave TV Antennas

ULTIMATE MODIFICATION BIBLE VOL. IV

WIRELESS CABLE - IFTS - MMDS - Amateur TV

QSLs

NEW AND MORE COMPLETE!

Ultra High Gain 50db{+) = Tuneable 1.9 to 2.7 Ghz. R w Assort i OVER WIRING CODES RADICS. B =2 =
» 55-Channel Dish Systemn  $199.95 Baraboo, Wiscoasin  |Call Today & Enbew. 4 g WEMM%W BOIMATE
* 36-Channel Dish System $149.95 gy We Ship Next Day 2nd Day ASAP OVER 200 MOD. FOR CB PLL'S
= 20-Channel Dish System $124.95 KOZZ 100 $29.95  $24.95 $19.95 OVER 175 MOD. FOR HAl RADIOS,
+ Ootorat Commercal Ged Artenna (st shows) Add 850 00 c . 200  $39.95 $34.95 $29.95 OVER % COMPLETE SYNTHESIZED CRYSTAL CHARTS
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“UFETME  (602) 947-T700 ($3.00 Credit all phone orders) (801) 373-8425 Vi uAER S S S KDC SOUND

WARRANTY  MasiCard » Vora « hmprcas Exprest » (00 5 » Quassity Proey
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FREE EXPANDED 1995 CONSTRUCTOR'S CATALOG
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Photo B. MFJ Voice Keyer.

ler, especially for a guy like me who
buys them by the 10-lot or score-lot
(that's 20 of 'em for you who think
“score” means something else).

Voice Keyer

The literature thal comes with the
MFJ Enterprizes, Inc. (P.O. Box 494,
Mississippi State, MS 39762; voice
601-323-5869; FAX 601-323-6551;
and, orders only, 1-800-647-1800)
model MFJ-432 Voice Keyer (FPhoto B)
asks: "Ever wondered what kind of
tricks you could pull if you had a
clone? . . . Now you can have a
cloned voice with the new MFJ-432
Voice Keyer." With the Voice Keyer
you can operate a long contest week-
end without having your voice crack
(instead of “CQ Contest . . . “ you stan
sounding like “Ceeech koo context” af-
ler the first 12 hours). The Voice Keyer
will store up to four messages of 20

seconds each. The messages are
stored in an EEPROM, and will last up
to 10 years without a back-up battery.

The Voice Keyer is inserted in the
line between the microphone and the
mike jack on your rig. Intemal jumpers
let you customize the Voice Keyer to
your rig (Kenwood, Yaesu and ICOM
configurations are supported).

The Voice Keyer costs $99.95. It
has a built-in speaker for monitoring
the messages off-the-air, and a jack
for remote control operation. It oper-
ates off a 9-volt battery (not included)
or from 110 VAC with the MFJ-1312B
adapter ($12.95).

Morse Code Tutor

| know Wayne has bad-mouthed
the code, but I'm a dyed-in-the-wool
CW fan, and (although out of practice)

got pretty good at it at one time. If you
want to learn the code, either for an

FCC examination or for the pure heck-
of-it, then the MFJ-411 Morse Tutor
(Photo C) might the “key to success” (I
couldn’t resist that pun, sorry). The
MFJ-411 Morse Tutor allows you to
leam code letters and numbers by as-
sociation and relation, yet it also has a
word recognition mode (nice for the
current exam format). You can cus-
tomize the sessions al speeds from 5
to 60 WPM, and with audio sidetones
from 300 to 3,300 Hz. Either ear-
phones or a buill-in loudspeaker can
be used. Like the Voice Keyer above,
the MFJ-411 Morse Tutor will operate
from 9 volts DC or 110 VAC with the
same AC adapter.

New Books . ..

Recently | bought the latest ARRL
Handbook and the ARRL Antenna
Book. | believe that all hams should
have a relatively recent Handbook
available, so buy one every Iwo or
three years. Similarly with the Anienna
Book. This year, the Antenna Book
comes with a software disk that has
some antenna software that runs on
IBM-compatible computers. If you
haven't seen these books, they're both
winners. Contact “Uncle Wayne's
Bookshelf” for details and prices . . . or
see a local ham dealer. Note: If you
have a technical book dealer in your
area, most of them carry these books
even though they are intended for am-
ateurs . . . it seems that a lot of pros
use them to0o.
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Photo C. MFJ Morse Tutor.

Every writer dreams ol having their
book come out as a movie. My tech
books never come out as movies, but
HighText Publications, Inc., who pub-
lishes my book The Art of Science,
adapted material from the book and
added a very powerful CD-ROM muilti-
media product. The new product, in-
cluding a book and the CD-ROM, is
called A CrashCourse in Statistics,
and is available from booksellers at
$29.95, from Uncle Wayne's Book-
shell, or from HighText directly (125
North Acacia Avenue, Solana Beach,
CA 92075). 73]
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NOT WEARINGA
SAFETY BELT CAN COST
YOUAN ARM & A LEG,

It's aganst the law. So if you don't want a ticket, buckle up.
Or, you could become broke in more ways than one.

YOU COULD LEARN A LOT FROM A DUMMY.

M

& . BUCKLE YOUR SAFETY BELT

AMATEUR TELEVISION

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Spacenet 2 transponder 9 or weather radar during signifi-
cant storms, as well as home camcorder video. If it's being
done in your area on 420 - check page 501 in the 94-95
ARRL Repeater Directory or call us, ATV repeaters are
springing up all over - all you need is one of the TVC-4G
ATV 420-450 MHz downconveters, add any TV settoch 2,
3or4 and a 70 CM antenna (you can use your 435 Oscar
antenna). We also have ATV downconverters, antennas,
transmitters and amplifiers for the 400, 900 and 1200 MHz
bands. Infact we are your one stop for all your ATV needs
and info. We ship mostitems within 24 hours afteryou call.
Hams, call for our complete 10 page ATV catalogue.

(818) 447-4565 m-f 8am-5:30pm pst.

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91007

Visa, MC, COD

Tom (WEORG)
Maryann (WB6YSS)
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R Loop Number 15 on your Feedback card

Amateur Radio Teletype

Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

Once again, | turn to you, the read-
ership, for the seed of this month’s col-
umn. | have told you before, your let-
ters are read, your E-mail is digested!
Here is the latest offering.

Subband Info for a New Ham

Don Young N2SLS of Cranford,
New Jersey, drops me a line via Amen-
ca Online which says:

“As a relatively new ham, I've been
interested in trying RTTY, packet and
Pactor for their obvious communication
advantages. Thus, | assembled VHF
and HF packet systems via a KAM
Plus and a Macintosh SE, running
Hostmaster Mac purchased from
Kantronics. The hardware seems to
operate fine, and I've easily connected
to a local packet BBS for DX clusters.
However, the newness factor, com-
bined with a shortage of time, has
caused me to achieve little or no suc-
cess on HF. The main stumbling
blocks seem fo be: localing the various
subbands where these modes are lo-
cated, and then distinguishing one
mode from another to achieve a con-
tact within a reasonable time (<1 hr).
The latter seems to be strictly trial and
error, and my ear hasn't yet grown ac-
customed to RTTY vs. AMTOR vs.
packet vs. Pactor, elc. Could you pro-
vide more info on the subbands, and a
source of info on how to distinguish
various modes so | wasle less time
Just tuning around and trying to figure
out what I'm listening to?"

Well, Don, you ask some questions
that many a new, or older, for that mat-
ler, ham has asked. Let's Iry to look at
what you have posed, and see if we
can't help others with the information,
as well.

The station you have assembied is
a good one. The newer multimode

controllers, such as the KAM Plus you
have, do a fine job of decoding the var-
ious digital modes. In truth, having as-
sembled the hardware, you have con-
quered the most challenging task fac-
ing the typical amateur.

Although the frequencies of packet
communications are well established
on VHF, with 145.01 MHz being one of
the most common, things do not ap-
pear to be so well organized on the HF
frequencies. Unless someone sends
me a listing, my advice would be 10
scan around the RTTY neighborhood
of the HF bands, particularly 3620 kHz
on B0 meters and 14.080 MHz on 20
meters, and listen!

Listen for what? OK, as best as |
can put this into print, it goes like this.
Classic RTTY has a deedle-deedle-
deedle continuous sound. Certain spe-
cific sequences, such as “CQ" or the
standard "“RYRY" test signal, have
readily identifiable sounds, which you
will recognize as you gain experience.
AMTOR and Pactor have very similar
sounds, since they are very similar
systems, best described as brief puls-
es ol RTTY-sounding signals. Packet
is rougher, and almost sounds like
tuned static, being sent in bursts. If
you are lucky with these latter meth-
ods, you might hear the receiving sta-
tion's signal acknowledging the
sender, with brief response packets.

Now, this is, of necessity, a rough—
very rough—description. While an ex-
perienced ear may be invaluable for
identifying these signals, a little bit of
hardware doesn’t hurt, either. While |
am not aware of whether or not the
KAM can identify signal types, the AEA
PK-232 does have a signal identifica-
tion and acquisition mode, called
SIAM, that can listen to and identify
many different signal types. Once
again, something tells me that if | am
wrong, I'm going to hear about it!

On the other hand, many of you
continue to look for that “ideal” pro-

gram to interface your multimode con-
troller with your computer. To wit, | of-
fer the following two items.

LAN-LINK

LAN-LINK version 2.32, the latest
version of Joe Kasser's monumental
terminal controller program for DOS-
based computers has arrived, and boy,
it is something!

LAN-LINK works with just about any
controller, from the simple PK-88 to the
latest PK-900 or DSP-2232. Its start-
up modes are fully customizable, and
its dBase-compatible logbook can
serve as the source of station informa-
tion or can be used to help control con-
tact features. There is even a comput-
er-based guide, ELMER, which uses
artificial intelligence to help you
through various tasks. With an asson-
ment of 10 brag tape files available for
each of six communications modes,
operating digital modes with LAN-LINK
may reach new heights of sophistica-
tion.
Various commands may be handled
through menus, Alt-key combinations,
or function keys, This allows a degree
of personalization of the program
rarely possible with most communica-
tions packages. There is full support
for packet cluster, bulletin board, and
other such techniques. The logbook is
even operalive as a contact checker
for contest work.

As you can see, this newest version
of LAN-LINK may be just the answer
for the ham looking to operate a TNC
or multimode controller from the DOS
prompt. It is a significant update to pre-
vious versions, and ils appearance on
the scene is much appreciated.

PacketPet Lite for Windows

For those of you who prefer the
Windows environment, Chuck Harring-
ton has released a fully-functional ver-
sion of his PacketPet Lite for Windows
that is one sharp package, alsol

Containing most of the features of
the full commercial program, Packet-
Pet Lite for Windows is a full-featured
controller for most TNCs and multi-
mode controllers, operating as a full-
fledged Windows application. There is
extensive help, provided as a standard
Windows Help file, as well as context-

sensitive help with a mouse click, and
detailed information for using COM
ports in non-standard fashions, essen-
tial if your computer has “extra” de-
vices, such as CD-ROM drives, scan-
ners, or sound boards.

Chuck notes that PacketPet Lite re-
quires some kind of hardware TNC,
and will work with most of them! Hosl
or KISS Modes are not required, and
even the retail version of PeT, Packet-
PeT For Windows, is able to imple-
ment its advanced features without re-
sorting to the restrictions of Host
Mode.

PacketPeT can send and receive
two types of graphics that are fre-
quently seen on packet networks. The
first graphic, sometimes known as a
“brag,” is a simple text file that con-
tains characters of the I1BM OEM char-
acter sel arranged in such a manner
as to appear 10 be a picture.

The second type of graphic that has
recently started to appear is an ANSI
Graphic. These are in color, and con-
tain control codes to control text and
background colors. Registration of the
shareware program Is required in order
to enable the display of ANSI graphics.

Now, | woudin't tease you about
these two programs without providing
a way for you to get them easily
enough, so surely | have done just
that. These two programs make up the
nucleus of Disk #8 of the "RTTY Loop”
Software Collection. | can't tell you at
this writing what will fill out the disk,
but I'm sure I'll find something of inter-
est. Feel free to drop me a self-ad-
dressed, stamped envelope, or a piece
of E-mail, for a listing of all that is
available. Those of you who are anx-
ious to get started can just send me
the standard $2 in US funds, a self-ad-
dressed stamped disk mailer for re-
turn, and a 3.5" disk, and I'll fill it and
return it to you,

Otherwise, | look forward to your
comments and questions every month.
Send your missals to me at the above
address for SnailMail, or on Email via
CompuServe (75036,2501), Delphi
(MarcWA3AJR), AOL (MarcWA3AJR),
or Internet (MarcWA3AJR @ aol.com).
Next month, | think | might have
an easy way to get on the air! No fool-

ing! n

PLBarrds

'PCB Art Made Easy!

“"Create and Revise PCB Art in a Flash™
Circuit Design software for DOS and Windows
Layout - Autoroute - Schematic

SUPPORTS ALL VIDEOQ MODES
LIBRARIES - GERBER QUTPUT

MAKE YOUR OWN FILMS WITH 1X LASER ART
Great for all printed circuit board

projects !

PCBoards
2110 14th Ave. So.
Birmingham, AL 35205

ph. (800)473-7227 | BBS-Fax (205)933-2954
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I repeater controlier.

v Full Duplex Autopatch

v 911 Emergency Access ~——
'+ Reverse Autopatch
v Voice ID's
v Voice/Tone/DTMF Paging + Scheduler |

vLinks /Programmable Courtesy Tones |
v Hardware Logic VO vHF Remote Control |

!-" Morse Code Practice

. PCRCG/Z Combines the power of your
 XT/ATplatform with a high quality play and
record voice digitizer creating the ultimate

5716-563-47156
Fax:563-4716 BBS. 286-1518 __-.:E]I ” J

« Toll Restriction |
v BSR X10 |

v Remote Base
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ONV SAFETY BELT CO.
P.O. Box 404  Ramsey, NJ 07446

800-345-5634

Phone & FAX 201:327.2462

ONYV Safety Belt With Seat Harness

CIRCLE 102 ON READER SERVICE CARD



A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?
THERE’S ONE NOW!

No, we won't insult your intelligence by telling you that it's a
“halfwave” or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
Kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial “halfwaves” can't touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Buttemut models and receive technical note DLS-1 “Dirty Little
Secrets from the Antenna Designer’s Notebook”) that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to leamn the truth the
hard way!

Model HFSV-X (shown to the left) for 80/75, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-X; substitutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.
EN, / P.0. Box 1234, Olmito, TX 78575 (210) 350-5711

s

Anyone (including you) can learn the
Morse Code in one hour!
Forget the No-Code License and
get your Tech-Plus Ticket.
| Guarantee: You’ll pass the 5 wpm code
test with Uncle Wayne’s system or
YOU GET A 100% REFUND!

The truth is that no one using this new system
has ever failed the 5 wpm code test. And it 1s high-
ly unlikely that anyone ever will. We're talking
about such a total no-brainer approach that many
people are able to spend less than 15 minutes using
this speed system before being able to ace the
Novice-Technician code test.

Help your children, your wife and your [nends
get their ham licenses with this ultra-fast code sys-
tem. Get your kids to help their friends to get their
licenses. If we're going to try and keep our ham
bands we need tens of thousands more hams. Mil-
lions will be even better.

Help start kids on their way toward high-tech
careers by getting them hooked on hamming. The
biggest obstacle to a ham license in the past has
| been the code. Now, with this new miracle system,
this is just not even a minor problem. No longer
will there be the slightest stress when taking that
stupid code test that the ARRL Board of Directors
has forced the FCC to continue to use as the pri-
mary method for keeping newcomers away from
the hobby.

With the success of Amenca in the next centu-
ry dependent on our ability to provide high-tech
career workers to deal with the information high-

way and the computerization of the workplace,
amateur radio provides a fun way to ger kids inter-
ested in leaning about technology. It beats the heck
out of Nintendo and Sega, which teach nothing. It
even beats sports, which provide a good living for
a handful of stars and disappointment and pover-
ty for the losers.

We need to see radio clubs sprouting in our sec-
ondary and high schools again. We need to see
hamming become a major activity in retirement
homes and villages. We have room for millions of
hams on our bands...of which we're using less
than 0.2% today on any regular basis. Yep, that's
right, 99.8% of our ham bands are just sitting there
almost totally unused, with us waiting around for
the FCC to sell them off and pocket the money
without even a word of thanks.

How much are we charging for Uncle Wayne's
One Hour Guaranteed Miracle Code Course? $5.00
postpaid. That's right, it’s only five bucks! Since
our charge card minimum is $7.50, maybe you
should order some of Uncle Wayne's exciting
adventure stories as advertised by Uncle Wayne's
Bookshelf. Or send $5.00 cash or check. This will
be one of the better five bucks you'll ever spend.
$50 a dozen, if you like to spread joy.

1Hr. Code Course © Unde Wayne’s Bookshelf » Peterborough NH 03458-1107
Or call 603-924-0058 » Fax 603-924-9327
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FAST SERVICE - DISCOUNT PRICES

7 Vdc MOTOR |

Matsushita
# MMX- 7AC O 8A
1.25" diameter x 1.25" high

motor. Prepped with 1.61" | J
diameter flywheel, pulley
and fiberglass CAT# DCM-54

mounting board. § % | 100 for $80.00 |

GREAT DEAL!
SURFACE MOUNT

SPEAKERS

These surface mount speakers were designed
for use with car stereo, but they will work as
well, or better as intercom or communications
speakers in your home or workshop. 47, 4
ohm, speakers mounted in an
unbreakable black plastic, slant-
faced enclosure, they are
rated 5 watts.
Enclosure
y Mmeasures
a 4.82° X
45" X
2.45" h.

$3?p:5-r' pair

Each pair is
boxed and includes two
short pieces of hook-up wire.

CAT # SK-411

MINIATURE TOGGLE

D.P.D.T. (ON-ON)

ALCOSWITCH # MTM206NPC
Short bat handle, 0.25" long.

PC terminals. $ 25

CAT# MTS-82PC each
| 25 for $25.00 « 100 for $90.00

9 VOLT 60 MA
SOLAR PANEL

These 6" X &" glass enclosed
photovoltaic panels produce
9 Vdc at 60 ma. |deal for
charging batteries and powening
small devices. Put two or more
together for more current and voltage.

Includes hook-up instructions. $ 2 5
5 each

CAT # SPL-960
ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS 1o Visa, Mastercard or Discover

TERMS: Mmimum crder $10.00. Sheppeng and handling for the
48 continental U S A 54 00 per order. All others including AK
Hi. PR or Canada must pay full shipping. Al oroers desvered
n CALIFORNIA must include local state sales tax  Ouanbibies
Limiad NO COD. Prices subject o change without notce.

T MAIL ORDERS TO:
-3 ALL ELECTRONICS

CORPORATION
P.O. Box 567
Van Nuys, CA 91408
FAX (818)781-2653

A
Outside the U-S
send $2.00 postage-
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Number 16 on your Feedback card

Michael Bryce WBSVGE

2225 Mayflower NW
Massillon OH 44646

This month | have some rather un-
usual circuits for the QRP builder.
Some are brand-new, while others are
improved versions of old favontes.

Have you ever needed a minus
supply for a project that runs from a
battery? In the past, you could add a
second battery, but that always proved
to be a pooper. With projects running
from an AC power source, generating
a minus supply voltage was 2asier, but
still required a center-tapped trans-
former. Here's a circuit that only re-
quires two capacitors to generate a
negative supply: the CPA7660S by
Harris. Digi-Key carmies this 8-pin DIP
IC. It's about $3 or so.

You input a positive voltage and
you get a negative volitage out. It really
is that simple. I've used a 555 timer
running in astable mode and a voltage
multiplier combination of zener diodes
o generale a negalive voliage in the
past. But by using this chip, it's oh so
easy. So, the next time you look at a
CW filter requiring a negative supply,
reach for a CPA7660S.

High-Side FET Driver

I've been using more and more
power MOSFETs in my projects lately.
From RF amplifiers to high-side
switches, the power MOSFET is quite
a device.

However, applications requiring
high-side switching all require some
sort of charge pump, and the associat-
ed components to turn the gate on
and off. Again, as in the negative pow-
er supply, I've used everything from
555 timers to a section of a LM324 op

Low Power Operation

amp. They've all worked, but whoa! All
those parts to do such a simple task.

Well the answer is again a special
8-pin DIP IC made by Linear Technolo-
gy. It's called an LT. The LT is avaiable
from Digi-Key for about $3, too. A sur-
face-mount version is also available.

The LT has some very special fea-
tures hiding inside. One is the
overtemp shutdown. When this pin is
pulled high, the output is pulled low
and will stay that way until the
overtemp is pulled low and then the
chip resets. Normally, this pin is tied to
ground.

The output of the charge pump
should be connected to a high
impedance load. It's very easy to load
the charge pump down so its output
nears the supply voltage.

Connected as shown in Figure 1,
pulling the input lead high will cause
the output to pop up to about 28 volts,
depending on the supply voltage. The
enable pin is normally held low, but
you can lie the input to ground and
use the enable pin as an inverted in-
put. The status pin is normally not
used. It's an open collector switch that
will go low when the overtemp shut-
down is active.

Unusual to this chip is the drain
sense pin. By sensing the voltage
drop across a resistor in the drain
lead, you can come up with a clever
over-current protection. You can even
add a delay to this line so it will ignore
sudden high current loads such as a
cold light bulb turning on. If this pin is
not used, tie it to the VCC pin, 8. What
it used to take over 30 parts to do can
now be done with one chip. Amazing!

Pulse Maker
Ever have a need for some good ol

12
Control 13 2| LTC1154 E—M_—-..
input
vCC 4 5 To gates
of Power Moslet
18
100K
R17
100K  d
High side charge pump for
driving power mosfets

Y Thisinputis pulled high to tum on Q1
Q1 then pulls pin two low, turning on
the charge pump

Extra control for input and shut
down shown.

Figure 1. A high side MOSFET driver with control circuitry.

fashion’ square waves? See Figure 2.
Here is the notorious 555 timer IC put
to good use. This circuil makes square
waves that are very good, with nice
rise and fall times. By changing the
values of the two timing resistors, you
can change the duty cycle of the oscil-
lator. With the values shown, the duty
cycle is about 50 percent. This is one
of my favorite building-block circuits.
It's great for testing digital circuits.

DVM

I've given several examples of ex-
panded voltmeters in this column.
However, here is a circuit that will dis-
play voltage digitally. (See Figure 3.) It
uses two common ICs and a handful
of parts. | would like to take the credit
for this one, but | can't—Dick from
S & S Enginnering came up with it. |
don't have a PC board layout for this
circuit, but may work on one if there is

enough interest. Digi-Key carries all
the parts you'll need. Assembly is best
done on perf board, using point-to-
point wiring.
Dayton "95

Yup! It's that time of year. Again,
the town of Dayton, Ohio, will be over-
run with QRPers. We'll again be stay-
ing at the Days Inn South.

What started out last year on a
whim grew into a full-blown banquet
on Saturday night. We had a huge
turnout and gave away several rather
slick door prizes. Nope, we're not talk-
ing a coffee mug or two, but MFJ QRP
rigs, solar panels, assorted kits and
other goodies.

Of course, there's the usual story-
telling and those great DX catches to
hear about. But, it's also a time to get
to see some of the newest stuff com-
ing down the road. Last year we saw

+8 VCC
A
NC
D4 A . 5VOLTTOLoad
1N4002
v L
c20 H | ca2
2MF oo C21 + 1
3 Il PRI 22 MF == #DE ;L_
ouTt ., |
£ > 5 volt return from load
D5 5.2 volt Zener diode
77 b %']ln DC -DC Converter
Figure 2. A DC to DC isolated power converter.
62 73 Amateur Radio Today * March, 1995



-l
" + « 5 yolts
npud o be measured +5
] [ T
i 1
100K 1 1 12 1B 8 - B c B c
..-"';; s g 2MNZ00Ts
11
CANB2E
10K 9 =00 13 1 4 1
4 12 13 13 13
CA3161E 11 10 10 10
3 10 8 8 8
a8 T
5 4 7
10 7 15 2 2 2
Z
14 1 1 11
1 1
15 2 &
EF
¥ 12 16 6 /
M | 8 3 MAN 72 i
— or =rmaeiar
T anode LED
10Kk spiEy
577

the ARK-4, the Norcal, the New Eng-
land 40-40, and goodies from Radio
Kit as well. This year there'll be even
more!

We'll have forums and a sign-up

Figure 3. A simple 3-digit voltmeter.

from Michigan QRP, G-QRP, QRP AR-
Cl, QRPP, New England, and more
will be there signing up new members.
It's a lot of fun, even though it has
rained the last several years. I'll be

talk this year as well on QRP.

It's time to get going If you want to
make the trip. Send a check for one
night's stay, made out to the Days Inn,
to Myron Kyole, 1101 Miles Ave. SW,

Myron at (216) 477-5717. Be sure to
include an SASE when sending
your check to Mryon. DON'T WAIT!
Rooms went fast last year and there
was a long waiting list for canceled

Canton, Ohio, 44710. You can call

rooms. m

| Tell our advertlsers you saw their ad ir ad in 73 Amateur Radw Today" : \
Weather Satellite Imagery
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Multiple Foxes = More Fun

“It's ‘hide and seek’ for kids of all
ages, with radios!” That's a one-
sentence explanation that passers-by
often receive when they ask what's
going on at the starting point of a hid-
den transmitter hunt. Of course, these
radio direction finding (RDF) exercis-
es, which are also called foxhunts or
T-hunts, have more important purpos-
es, too. They prepare us o track elec-
tromagnetic interference, bootleg sta-
tions, and even aircraft and vessels in
distress. But mostly, we're out for the
fun of it.

Until a few years ago, no one in my
area considered having more than one
hidden station per hunt. After a full
evening of hunting one T, few teams
were ready for more. But hunting ca-
pabilities vary. A fox that takes five
hours for one team 10 find might take
only two hours for another.

On a couple of occasions, a team
that found the fox quickly would go
away and put out its own transmitter
for other early finders 1o track. Within
months, some hiders were putting out
one or more low-powered extra T's as
optional targets for early finders.

To this day, some RDFers continue
to scorn the idea of maobile multiple
T-hunts. “If you can hide one transmit-

Photo B. Can you find the transmitter
in this picture? The shirt-pocket T by
Don Lewis KF6GQ is in a 3-3/4" x 2-
38" x 1" plastic box with RCA phono
jack for your antenna.

Radio Direction Finding

ter really well, that should be enough,”
they say. Others have come to like the
chalienge of trying take bearings on
several targels at a time.

For the Los Angeles area 2 meter
Pathfinder Saturday night hunt last
November, Byon KD6BCH and Lara
KD6AYO Garrabrant padlocked five
half-watt ammunition-can transmitters
in various places within a two-mile cir-
cle in the city of Torrance. On/off tim-
ing of each was random. All were on
the same frequency. Each generated
its callsign identification in MCW and
sent a distinctive audio tone pattemn.
Only one T's signal reached the stan-
ing point 32 miles away. It was atop
some children's playground equipment
in a hilltop park. The other four were in
public areas such as schoolgrounds
and horse trails.

Of the 13 teams that started, eight
found all five foxes. Elapsed times
ranged from four to seven hours. This
manthly hunt is normally scored by
odometer readings. In this case, the
winning team was determined by the
lowest total mileage from start to the
last transmitter. They could be found
in any order. For even greater difficul-
ty, Byon could have required the trans-
mitters to ba found in numbered order.

Make A Weekend Of It

Southern California’'s famous All
Day T-hunts now feature muitiple fox-
es whenever the hiders so choose. As
regular readers know, the “All Day” ti-
tie is a misnomer; these hunts fre-
quently last 24 to 36 hours. Hunters
start from a hilliop In Rancho Palos
Verdes at 10 a.m. Saturday, remem-
bering that the boundaries include the
entire continental USA, and that the
record distance for a 2 meter hidden T
is 344 air miles (Photo A). Lowest total
mileage wins this hunt,

The apparent holder of the record
for greatest number of T's hidden on
an All Day hunt is Don Lewis KFEGQ,
who has been a part of the Southern
California RDF scene for over 20
years. On the weekend before last
Halloween, he and his family, along
with Mark Harris KDELAJ, scattered
nine emitters in the Holcomb Valley, all
on the same frequency. This area is
north of Big Bear Lake, at about 8,000
feet elevation, in the San Bemardino
Mountains, about 90 miles from the
starting point.

“The T's were all within about a 2-
1/2 mile radius from our campground
in the center of the valley,” KFEGQ
told me. “Four transmitters had
KDGLAJ's call on their CW ID, num-
bered 1, 2, 3, and 4. In addition, there
were five shirt-pocket size T's with my
call on them, numbered 1, 2, 3, 5, and
17. We deliberately tried to make it as
confusing as possible. That's why the
numbers were similar and they sound-
ed the same except for the CW IDs.

“Three KDBLAJ foxes ran about 2
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Phato A. “No rules, boundaries, complaints, or clues” is the motto of many intrepio
Southern California T-hunters. Magnetic door signs to proclaim this have been de-
signed by Cathy Livoni KD6CYG and procured by Peter Ernster WABTQQ. Sever-
al teams' vehicles now sport them, but it's too soon to tell if the number ol
pullovers by curious law enforcement officers has been reduced.

watlls each on separate hillsides
around the valley,” Don continued.
“They went on and off at exactly the
same time. The one you could hear at
the start ran into a long beam pointed
southwest, The three T's antennas
were pointed toward each other. Fur-
thermore, each of the three was situat-
ed so you had to approach on its
beam’s backside, where the T's from
across the valley would give stronger
signals.

“Al the beginning of the hunt, we
told the hunters that no matter how
many transmitters they tried to find
they must be sure to find KDELAJ #1,
the only one they could hear at the
start point, in order for their mileage to
count. We would determine the win-
ning team by mileage and total num-
ber of T's found.

“Because the three KDELAJ foxes
were synchronized, it drove everybody
crazy. As soon as they would get
close to one, they would have to go to
the backside, with either a hill there or
the back of the antenna—something
to cause its signal to become much
weaker.

“There were five teams thal
claimed afterwards to have found
KD6LAJ's #1. But as it tumed out, only
two found it, because besides the real
T #1, there was a decoy. The real an-
tenna was down in a bush on the
southwestern facing slope of a ridge
line. To get to it, you had to come up
the back side, over the top of the ridge
and then down toward it. In plain sight
on top of the ridge was a shiny anten-
na on a masl and what appeared 1o be
a transmitter.

“Actually, this was a transceiver
with the transmit light wired to work in
reverse. It lit when it received the real
T's signal. It was only about four feet
from the real antenna. Hunters saw
the light come on and the meter go up,
and thought it was the real T. They
should have checked it with their snif-
fers, but three teams just signed the

check-in sheet there and left. Two oth-
er teams were lucky because they gol
there at night, didn't see the dummy,
and sniffed out the real T.

“It was funny because the nexi
maorning as they were driving home,
some of the teams were talking on a
repeater, describing what they had
found. They suddenly realized they
were lalking about two different setups
for KDELAJ #1. We let them go on and
on before we confessed to them. One
other hunter didn't find out he was
fooled until the next weekend.

“The fourth KDELAJ transmitter
was at our campground, It had differ-
ent timing and had a very strong sig-
nal in the hills, so we could get the
hunters into the campground and
greet them at least once. The hunting
teams worked really hard—the lasl
one quit at 9:30 Sunday moming.

“My boys helped hide the five
KFeGQ milliwatt-level transmitters.
One was tied to a barbed wire fence.
Another had an ‘invisible’ beam made
of piano wire in a tree. Nobody found
three of them, yet they were all copy-
able at the campground.

“One was atop a ridge on what we
call “The Road of a Thousand Forks.'
As soon as you enter it off the main
road, it splits. And each fork goes intc
another Y, and so on. To get to the
right ridge, there was one fork with
chunks of big rocks on the road. | sup-
pose you could have gotten up thal
road with four-wheel drive. But if you
went a half mile farther to the east,
there was a real easy fork that wenl
up and then across the ridge to where
we hid a mini-T.”

i Onels Good...

Imagine the RDF fun your club
could have with a few low-power mini-
T's like these! Unlike higher power
transmitters that need large battery
packs, foxes in the -3 to 30 milliwatl
range can be smaller than a pack ol
cigarettes. They will run for days on
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Photo C. A stamp-srzﬂd audm buard sn's amp the 2-1/8" x 2" HF bnam‘ in the

HT-101. There are about 30 components on the RF board.

throwaway alkaline batteries.

Put one or more mini-T's near the
main fox at the end of your club's next
T-hunt for added fun. Or scatler a
bunch of them in the park during your
club’s next picnic, and encourage the
kids and adults try to find them using
just their handhelds.

Home-brewers can find information
on how 10 build low-power foxes in my
book.® For those who prefer 1o let
someone else wield the soldering iron,
KFeGQ is assembling and selling his
shirt-pocket T's (Photo B). Don de-
signed his HT-101 around the Motoro-
la MC2833 FM Transmitter IC. His
double-sided glass epoxy circuit board

includes a voltage regulator and
CMOS 555 timer (Photo C). The oscil-
lator is crystal-controlled at 1/12 the 2
meter output frequency.

Modulation comes from a second
board with an analog storage IC. It
holds 10 seconds of audio indefinitely,
even when unpowered. Don programs
the station ID in either MCW or com-
puterized voice. Unfortunately, he did
not design his unit to be easily field-
programmable, but it is possible for
users 1o change the audio message
by feeding 5-millivolt audio into the
sub-board and jumpering some pads
on it,

You cannot get an accurate power

measurement on a milliwatt-level
transmitter with an ordinary watimeter.
| hooked the HT-101 to a dummy load,
viewed the output voltage waveform
on a sensitive 275 MHz bandwidth os-
cilloscope, and computed power with
Ohm's Law. KF6GQ promises 5 milli-
watts minimum. | measured 9 mW on
one | tested. It drew 33 milliamperes
from a fresh 9-voit battery when trans-
mitting, 560 microamperes when idle.

“l used tantalum capacitors for the
on/off cycler, so | make no claims for
timing accuracy,” says KF6GQ. As
supplied, the RF is on for six seconds
and off for about 25 seconds. You can
change the value of a fixed resistor to
get other ratios.

With a typical 20% duty cycle, you
should get about 36 hours operation
before the battery dies. RF output volt-
age decreases in proportion to supply
voltage. At 4.5 voits, power is down by
a factor of four. The audio chip works
normally down to about 4 volts. It is
easy to tell when the battery voltage
goes below that, because the audio
pitch gets lower and the ID cycle
strefches out.

The MC2833 IC has a very wide
temperature range. When | sprayed
Chemtronics Freeze-It directly on the
chip, the HT-101 output power didn't
budge. “When we hid in the mountains
in October, it got so cold at night that
my dog's four-inch-deep water bowl
froze solid,” says KF6GQ. “Two T's
died, but it was because of the batter-
ies, not the transmitter." Carbon-zinc
batteries work poorly in the cold, so be

sure to use alkaline batieries under
these conditions.

GQ Enterprize, Don's company,
sells the HT-101 only as a wireditest-
ed/programmed unit, not as a kit, The
price is $79.95, plus $3.50
shipping/handling. It is crystalled and
tuned for 146.565 MHz, a popular fox-
hunt frequency in many cities. For an-
other frequency, add $10 and allow
three weeks for procurement of your
crystal. Checks should be made out 1o
Don Lewis. Of course, here is the usu-
al disclaimer: Neither | nor 73 Amateur
Radio Today warranty this offer.

For more information on the
HT-101, send a self-addressed
stamped envelope to GQ Enterprize,
Suite 524, 129 East Colorado Boule-
vard, Monrovia, CA 91016. (By the
way, this return envelope courtesy is
greatly appreciated when you write to
73's authors, too.)

Waltch for reviews of other new fox-
hunt transmitters in upcoming
columns. Please let me know of any
new RDF products you encounter. Tell
me what you like and dislike about
them. Write to my California address
al the beginning of this column, or
send electronic mail to me via the
Internet (joemoell @cup.portal.com) or
at CompuServe (75236,2165). m

* Transmitter Hunting—Radio Direc-
tion Finding Simplified, a 323-page
illustrated text on RDF by Joe Moell
K@OV and Tom Curlee WBBUZZ
(TAB/McGraw Hill #2704), is available
from Uncle Wayne's Bookshelf.

OAK HILLS RESEARCH
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* 4 pole audio filter
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= Silky smooth QSK circuit
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QRP CLASSIC DUAL BAND
TRANSCEIVER KIT

» Dual band Transceiver kit for the 20M & 40M bands
= Superhet receiver design with diode ring mixer & RF pre-amp
» High side LO injection on both bands for a cleaner signal

* Vfo tuning with B:1 vernier dial covering 100 KHz
* RIT w/center detent control providing + 1 KHz of range
» Sidetone oscillator wilevel control

« 4 - 5 watts of RF output on both bands

* Tx output power adjustable from 0 to full output
« Both lambic and manual key jacks provided

* 12VDC operation — Current drain is 200mA on Rxand 1 A on TX

| * Measures (HWD):4" X 6 1/4" X 6 7/8" and weighs 48 oz
* 100% complete kit — All coils are prewound

= All paneis prepunched for optional lambic keyer

«Cat # CL2040...............
= Cat # KEY1 Optional lambic Keyer kit....$ 39.95
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20879 Madison Street
Big Rapids, Ml 49307
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Hesidents
Add b5
State Sales Tax
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PCB / Schematic CAD - from $195
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EASY-PC Professional
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Logic Simulation - from $195

PULSAR and PULSAR Professional -
- Full featured digital logic simulators.

3 Allow you to test your designs quickly and
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ANALYSER Il and ANALYSER lll Pro.

; == | Powerful linear circuit simulators have full
fee, graphical output, handle R's L's,C's, Bipolar
Transistors, FET's, Op-Amp’'s, Tapped
Transformers and Transmission Lines etc.
Plots Input and Output Impedances, Gain,
Phase and Group Delay. Covers 0.001 Hz to
>10GHz. Runs on PC/XT/AT/286/386/486
with EGA or VGA displays.

For information write, fax or call:

Number One Systems

REF: 73, 1795 Granger Ave., Los Altos, CA94024
(415) 968 9306
VISA and MasterCard welcome.
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Surplus VHF Downconverter

This month | wanl to cover a simple
1240 MHz ATV converter that can be
constructed out of a cable TV convert-
er. These units are electronically tuned
by a DC voitage rather than a me-
chanical adjustment. They are starting
o show up on the surplus market both
used and new. This unit can cover fre-
quencies from low VHF to about 400
MHz, depending on the model you ob-
tain. A used TV or VCR tuner is also
suitable but | could not cover all the
variations you might run into. What |
am describing is a unit that we ob-
tained and will make available; it
should be similar in operation to other
units and the conversions covered
should be similar as well.

What sprouted this idea was of
course, the prime mother load of all
surplus matenal that was just sitting in
front of Kerry NBIZW and myself. You
don't look a gift horse or any other crit-
ter in the mouth before you take ad-
vantage of good fortune; we made ar-
rangements 1o pick up the whole load.
On close examination, these units, be-
ing new, would be suitable for many
different RF amateur conversions. We
knew that we would make good use of
this matenal.

The first step in the conversion pro-
cess was to draw a basic block dia-
gram and determine the operating
voltages required to put it in operation.
See the system block diagram shown
in Figure 1. (In this simple test circuit |
used a bench supply of +20 wvoits and
wired in a +5 volit regulator for the pre-
scaler chip.) We used reverse engi-
neering to develop this schematic. The
specifications of the tuners are as fol-
lows. The tuning range of the convert-

VHF and Above Operation

er was from 50 MHz to just over 400
MHz. The primary IF output was TV
channel 3 or 4. The tuning belween
TV channels was done electronically
with a varactor diode 10 tune the voll-
age-controlled oscillator (VCO). This
was accomplished in one range, 50 1o
400 MHz, or 2 volts to 20 volts on the
“VT" line. The output of the VCO feeds
a mixer and a Toshiba frequency di-
vider chip internal to the tuner. This di-
vider chip allows the RF VCO frequen-
cy to be divided in frequency to a
much lower frequency for RF readout
on a counter or procassor (PLL) con-
trol.

in the surplus lot of tuners that we
picked up there were three different
models. Under close examination the
basic circuitry is all the same but mi-
nor changes exist within each one,
making them somewhat unique. The
major differences relate to the Toshiba
divide-by chip. In model 113 the divide
step is 256; in the 151 it is 64; and in
the last unit, 333, it is 128. Knowing
the divide-by ratio is only important
when you want to know what the VCO
frequency is.

For instance, if you have a control
voltage of 9 volts on the (VT) voltage
tune line this should represent a fre-
quency of about 788 MHz, according

to the VCO wvoltageffrequency chart in
Table 1 (unmodified). By connecting a
low-frequency counter o the prescaler
(PS) pin this can be confirmed. All you
need to know is the divide-by ratio of
your tuner; so let's assume it's 256. In
this case you would read with 9 volts
on the VT line, a frequency of
3.078125 MHz. Of course the reverse
is also true: Read the prescaled fre-
quency and multiply to determine the
LO frequency.

This PS output can be used with a
low-frequency counter 10 set frequen-
cy or, if we get our act together, an up-
grade in the form of a processor (PLL)
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Figure 1. Block diagram of CATV-type downconverter.

controlling frequency to exactly the
frequency we desire. We will update
you on that circuit development next
month. In the meantime let's get back
to the rest of the tuner’'s circuitry. After
the mixer we have an IF amp at 570
MHz, which feeds the second mixer.
The second conversion oscillator runs
at about 674 MHz and mixes the IF to
about 60 MHz or TV Channel 3.

Conversion to 1240 MHz ATV

In the simplest of conversions, the
local oscillator in the CATV tuner is
used to supply the LO for an extenal
mixer. We connected a surplus ampli-
fier for RF amplification to complete

the converter package. There ar
several variations to this scenaric
you just pick the variation that applie
to your requirements. The reaso
for going to an external mixer is the
the original CATV mixer works we
with high level signals from a CAT'
line, something we don't have the lux
ury of having. The SRA-11 is a bette
mixer, giving lower conversion los
and more sensitivity 10 this system
See Figure 2.

For the RF amplifier for the syster
we found a unit that works well
1240 MHz without modifications to it
circuitry. The amplifier in question &»
hibits about 30 dB gain with a modes

Photo A. CATV Model 151 tuner (second VCO adjustable); orientation of the coax

connection at the bottom same as In the block diagram.
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Figure 2. Diagram of 1240 MHz ATV converler using local oscillator (VCO) of

CATV converter.

noise figure of about 2.5 dB. This amp
is in fact a QUALCOMM IF amplifier
that functions well as an RF ampilifier.
See Figure 3 for the gain vs. frequen-
cy operation of this amp. | have a
quantity of these amplifiers and will
make them available with the CATV
tuners. Or you can roll your own amp
and CATV tuner together to put this
converter together.

Well folks, this is the basic project
and it works well for ATV reception.
The prototype construction by Art
K6UQH proved out the basic concepl.
We would have gotten there ourselves
but Art was motivated and did the
modification. | was slill drafting the
schematic and mechanics of the pro-
ject at that time. Initial tests in the San
Diego area were made using the ML
Palomar ATV repeater and the
WABVLF ATV repeater, with very good
results,

Art placed his RF amp at the rear of
a helical antenna. DC power was sup-
plied up the coax for the amplifier. The
remainder of the equipment was locat-
ed at the TV receiver. This unit did use
two RF ampiifiers, a small preamp at
the antenna and the Qualcomm ampli-
fier, in addition to several bandpass fil-
ters to limit frequency response to
1200 MHz ATV.

First-Cut Modification

In the converter that Art KEUQH
modified he used the VCO of the tuner
and an external mixer coupled with the
surplus receive IF amplifier serving as
the RF amp. In the initial tests with this
system Art was able to copy, from his
QTH in Escondido, a video signal from
the Mt. Palomar ATV repeater. Art
used a workbench TV set on VHF
Channel 7 for reception. Needless to

say this was a no-frills converter that
was functional and inexpensive 1o du-
plicate—prime goals in any project;
soft on the pockel.

Let's get into the meat and pota-
toes of this conversion and cover each
aspect towards completion. There are
several different twists and tumns you
might take in your own ATV conver-
er's development. Basically, it all tums
into the same conversion with different
twists. The twists relate to the level of
complexity you are willing to delve into
as each add-on or development re-
quires more circuitry.

Let's for starters assume the mini-
mum circuitry for a functional 1240
MHz ATV receiver converter system.
The local oscillator frequency for the
simplest converter is the IF frequency
minus the RF frequency. In this case
we will use TV Channel 8, which is an
IF frequency of 180 MHz. Full video
occupies 180 MHz to 186 MHz, 6 MHz
wide. Now, 180 MHz (IF) minus 1240
MHz (RF) = 1060 MHz (local oscillator
frequency). On all of the tuner models
this frequency can be derived by ap-
plying a regulated +20 volts 1o the
*VT~ line of the VCO. See Table 2.

The VCO output is tapped out with
a small coax lead of RG-174 (mini
coax cable) where the input of the
VCO previously fed the mixer. (Dis-
connect the capacitor from the mixer
center-tapped ferrite coil and tie the
coax to the capacitor. This same coax
cable now connects to the LO port of
an external mixer.) SRA-11 mixers
from Mini Circuits Labs have very
good performance to 2000 MHz; we
used one of these in the first proto-
type. The IF port of the SRA-11 mixer
is terminated in a 3 dB pad that is
used to feed the TV receiver via a

Db

GAIN Vs. FREQUENCY
QUALCOMM REC IF AMP

"

10

FREQUENCY 600 MHZ TO 1700 MHZ

- Seriea A

Figure 3. Gain vs. frequency of Qualcomm receive IF amplifier used as the RF
amplifier. Operation from 600 to 1700 MHz with a noise figure of 2 dB.

coax to a 300 ohm balun; or by coax
directly, depending on your TV set’s
configurations. The pad is used to pro-
vide the IF port with a good termina-
tion.

The TV receiver is set o Channel 8
to receive the 1240 MHz ATV signal.
Use Table 1 for other frequency IFs to
suit ATV requirements in your area,
and adjust accordingly. The Qual-
comm receiver IF amplifier is connect-
ed to the RF port of the mixer and
serves as the new RF amplifier. This
amp is hot out of the shute without
modification. The amp has about 25 to

30 dB gain at 1240 MHz, with a noise
figure of about 2.3 dB. It's not the ulti-
mate but, as | said, it makes a very hot
RF preamplifier for this receiver that is
ready-made.

You say your ATV frequency is
something other than 1240 MHz?
Well, if it's higher in frequency, switch
the TV set channel selector to a higher
TV channel, say 10 or 13. Each chan-
nel number increment adds 6 MHz 1o
the RF frequency of operation. Any in-
stability of the VCO is taken care of by
the TV AFT circuits. A filter should be
used before the RF amplifier but a

ZSSZSZ2Z

=,
=

| IF Out
Bottom View of 4 _
PCB Mixer = Coupling Capacitor
« = Point to Add Capacitor
001 MF to
1 MF
1
305, A1 1 S
L Fin
IF Qutput ’/
N 5 I} | T-1
T A
N

Figure 4. CATV mixer modification to reduce insertion lo0ss.
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Figure 5. CATV Oscillator Modification to increase frequency of circuit and lower

*VT tune voltage for control of circuit from 12 volts vs. 20 volis unmodified.

“poor man's filter” could be the anten-
na. For best rejection to cellular and
other services a filter is best. The filter
should limit the input signals to just the
1200 MHz band before amplifying in

the wide bandwidth (600-1700 MHz)
of the Qualcomm receiver IF amplifier.
| won't get into filters here as you can
find several designs in most any
ARRBL Handbook for 1296 MHz.

fong by 3/4" wide.

The second modification, which will
be covered next month, is to modify
the VCO higher in frequency, allowing
a lower control voltage “VT" with 1060
MHz. For those willing to follow this
mod the rewards will be crystal-con-
trolled PLL VCO silability. Before you
enter this modification you need to
know that the VCO stability is not criti-
cal, like trying to pick out a 5 kHz seg-
ment as you are tuning in 6 MHz video
channel segments, making stability
not a key parameter.

The VCO is modified in either case
(PLL or manual control) to provide bet-
ter higher frequency operation with a
lower “VT™ tune line voltage. See Fig-
ure 5. | placed a wire clipping (0.375"
long) from a 2 watt resistor across the
oscillator's tank circuit link inductor.
This raised the minimum frequency
from 600 to over 800 MHz with 2 volts
on the VT line. The upper frequency
limit was increased to about 1200

MHz at 12 volts on the VT line. This
allows 1060 MHz to be obtained with a
VT voltage of about +10 volls instead
of +20 volts.

If a lower VT control voltage is
needed in your application, lift one end
of the varactor in the VCO and place a
5 pF cap in series with the diode. This
reduces the higher capacitance of the
varactor al lower VT voltages and al-
lows 1060 MHz to be obtained at
about 4 volts on the VT, In this case
about 3 to 5 volls is required on the
VT line and is suitable for PLL control
applications. Additionally, the entire
converter can be operated from a 12
volt power source. If you want o use
the simpler manual control only, place
the wire across the oscillator inductor
and omit the varactor changes. See
Figure 5 for oscillator modification de-
tails for +12 volt modifications.

The third option is to convert the in-
put bandpass filter of the CATV tuner

Hamfest

Money Maker

If you or your club are looking for a way to make money
at your next hamfest, here it is! A few months ago we offered
back 1ssues of Radio Fun which could be sold at hamfests or
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issues for $1 each? Send $50 for a box of 100 assorted back
issues and make a fast fifty bucks profit. Two boxes could net
you enough in a few minutes for a very nice new antenna.
How many boxes do you need? These won’t last long, so

decide right now, not next week.

The hamfest season 1s coming fast, so send a check or cred-
it card number to 73 Premiums, 70 R202 N, Peterborough
NH 03458-1107, or call 603-924-0058 and ask for Sheila. Fax

603-924-8613.
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(varactor tuned from about 50 to 400
MHz) and connect it to the output of
the mixer for a tuned output filter. This
filter can be used to remove any un-
wanted products in the output IF path
to the TV receiver as it covers the re-
quired tuning range of our new IF,
from 174 to 216 MHz (that is, TV
channels 7 to 13), that we use as our
receiver IF.

if You Don't Have an SRA-11 Mixer

Not to worry, the mixer that is part
of the tuner is a good mixer, but for
our application requires some surgery
to make it functional for our applica-
tion. In the original CATV application
conversion loss (about 25 dB) was not
a priority due to the high-level signals
being received. To amateurs this is un-
desirable; we need all the gain (or
least loss) we can obtain. A simple
modification will render the onboard
mixer usable for our application, yield-
ing a conversion loss on the mixer of
about 10 dB.

To achieve this lower loss we need
lo remove the input ferrite transformer
(T1) entirely. Just cut it off the PC
board with an X-Acto knife. Leave the
ferrite transformer (T2) that is center-
tapped with a capacitor going through
a feed-through in the case wall. This is
the local oscillator input to the mixer.
On the rear of the mixer PC board, the
input coil that remains (T2) needs to
have one side grounded. The other
side connects to the IF input. These
leads previously went to toroid T1
which is now removed; add two
jumpers: ground on the right and the
jumper to the IF input on the left. A

0.001 to 0.1 pF capacitor needs to be
added to one side of the mixer to com-
plete the modification. The capacitor
connects to the output of T1 at the
coupling capacitor to ground. The ca-
pacitor value is not critical; 0.001 to
0.1 puF will work well. See Figure 4 for
exact placement. This spot is marked
by an asterisk. This simple mixer mod-
ification improves the mixer conver-
sion loss to about 10 dB at 1200 MHz.

Well, there you have it: the first cut
at a 1240 MHz ATV converter. Of
course, there are other possibilities as
well for the CATV tuner. An ATV con-
verter could be constructed for 450
MHz as well. To put these ideas into
reality all | have to do is to set up
some more antennas 1o allow all this
lesting. What | really need (as long as
| am putting together a shopping list)
is a small stepstairs to the roof to pro-
vide access to an elevated test plat-
form. On this platform there would be
AC power and devices for antenna
testing of projects such as this. Oh
well, dream on.

As with any modification of circuitry
there will always be questions on
where exactly to make the connec-
tions. Don't be intimidated—dive in
and give it a try. Go slowly and think
each step through before cutting cir-
cuitry. Treat each circuit element as
just that, not as a complete unit in one
whole diagram. If you refer to the
block diagram and photos provided in
this article you shouldn't have any
trouble.

To gain access to the intemal com-
ponents | used a pair of long-nosed
pliers and straightened each of the

metal "ears” that hold the cover plates
on. When all ears are straight, the
covers should pop off easily without
undue pressure. Follow the circuitry
and look for obvious connections be-
tween compartments as only the DC
and signal paths make connections
between compartments. All other cir-
cuitry is contained within a compart-
ment.

In Figure 1 where | placed labels
(RF, IF, LO) by the mixers, these are
the approximate PC board locations
where the interconnections are actual-
ly made for these circuit elements.

DC Freq.
0 566
1 582
2 601
3 630
L) 658
5 685
6 711
7 738
8 763
g 788

10 812

" 844

12 B66

13 898

14 926

15 954

16 979

17 1000

18 1023

19 1040

20 1061

Table 1. Frequency of VCO before
modification. With Mod #1 (Figure 5)
circuit will tune about 800 to 1200
MHz from +2 volls 1o +12 volls.

Well, that’s it for this month. Next
month | plan to complete the synthe-
sizer and dive into a simply-construct-
ed 1200 MHz antenna. | would like to
develop a sweep driver to use the
tuner as a spectrum analyzer, but for
now that part will have to be put on
hold. First, the ATV projects; then
let's see what happens. By the way:
The synthesizer we constructed uses
a Motorola synthesizer chip, the
MC-145106.

| will make the CATV tuners avail-
able. For those who wish to purchase
a CATV tuner with a Qualcomm ampli-
fier cost is $25 postpaid. The CATV
tuner or Qualcomm amps are avail-
able for $15 each; for additional tuners
or Qualcomm amplifiers add $10
each. Units are surplus/brand-new.
Prices are U.S./Canada postpaid.

As always, | will be glad to answer
questions conceming this and other
aspects of our upper frequencies.
Please send an SASE for a prompt
reply. 73, Chuck WBEIGP H

Std. TV Channel Frequency (MHz)
2 54-60
3 60-66
4 86-72
L 76-82
6 82-88
7 174-180
8 180-186
9 186-192

10 192-198
1" 200-204
12 204-210
13 210-216
Tabie 2. TV frequency.
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Michael J. Geier KB1UM
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Phase-Locked Loops

A long time ago, | did a column on
phase-locked loops (PLLs) and their
use in frequency synthesizers. This
time, I'd like to look at PLLs with re-
gard to their many other uses.

What Is it?

Just what is a PLL and why Is it so
useful? Basically, a phase-locked loop
is an oscillator which can be made to
track, or lock to, an incoming signal.
You might wonder just what the point
of that is. After all, if you already have
an incoming signal at the frequency
you want, why bother to create anoth-
er one just like it?

The beauty of the PLL is that, while
its output normally does track its in-
put’s frequency, it can have various
other characteristics, some of which
can be important and useful. For in-
stance, the oulput signal can be of a
different shape than the input. It could,
perhaps, be a lot cleaner, or it could
be a sine wave when the input is a
square wave. In fact, that's a common
use for a PLL: creating a sine wave
from a pulsed, digitally controlled
source. Another great use for the PLL
is when you want to recreate a badly
degraded signal, as is done in a short-
wave radio's synchronous detector. A
PLL sync detector phase-locks to the
incoming AM carrier. Then, when the
signal fades in and out, the loop stays
locked and continues to supply the ra-
dio with a constant, clean carrier,
which really helps reduce fading dis-
lortion in the demodulated audio. In
fact, a well-designed loop can stay on
frequency even if the carmier complete-
ly disappears for a second or so,
which really helps with deep fades.

The output signal of a PLL also can
be made at a multiple or submultiple
of the input. In other words, the loop
can be used as a frequency multiplier
or divider, and it will track the incoming
frequency while it performs its division
or multiplication chore. For division,
that might seem overkill. After all,
damed near any old digital gate can
be made to do division. Yes, but only if
you wanl square waves! For multipli-
cation, though, the PLL represents
one of the easiest ways 1o do the job.
If you want, say, a frequency at three
times the input, which tracks some
modulation in that input, how else are
you going to do it? Sometimes a sim-
ple harmonic tripler would work, but
the frequency range of such a circuit
could be too narrow. With a PLL, you
can do it from audio on up to RF.

Finally, a PLL's output doesn't have
lo be from its oscillator! What else is

Your Tech Answer Man

there? A particularly useful output Is
the control voltage which Is used to
make the oscillator track. Using that
voltage as an output, it is easy to
make FM and FSK demodulators.

How?

To understand the operation of all
these circuits, it's necessary to grasp
the basic operation of a PLL. This cir-
cuit scares a lot of people, and it really
shouldn't. | don’t know where the mys-
tique about PLLs came from, but
they're really not that complicated.
Let's examine the basic operation of a
PLL.

A phase-locked loop consists of
three basic parts: an oscillator, a
phase detector and a feedback net-
work. The oscillator is not much differ-
ent from any oscillator you already
know, except thal it's a VCO, or volt-

FM receiver, as it would have both an
oscillator and an odd kind of mixer
(the phase detector), which would pro-
duce a difference frequency which
could then be demodulated, perhaps
with another PLL! It would only work
for FM, though, because you'd lose
the AM envelope in the phase detec-
tor. I've never seen it done, most likely
because commonly available PLLs
won't operate at high enough frequen-
cies to be very useful as radios. Be-
sides, real FM subsystem chips are al-
ready cheap and common. Still, it
would be an interesting thing with
which to experiment, perhaps in a pro-
ject which had some characteristic
that made the use of standard FM
chips unfeasible.

Back To Our Show

Sorry for that digression, but the
idea just seemed too cute to ignore.
Anyway, back in our conventional PLL
circuit, we have our phase deteclor
connected to the feedback network,
also known as the loop filter. Usually,
this is no more than a resistor and ca-
pacitor, although it could contain some

“A phase-locked loop consists of
three basic parts: an oscillator,
a phase detector and a
feedback network.”

age-controlled oscillator. That lets the
rest of the PLL adjust the frequency by
varying a DC voitage. And, just as
gross adjustment can change the fre-
quency, fine variations in the DC con-
trol voltage can adjust the oscillator's
phase. After all, the only difference be-
tween frequency and phase change Is
amount. In fact, that's where the
phase-locked loop gets its name; it
can lock its oscillator's phase to anoth-
er signal, and it controls it with a feed-
back loop configuration, in which it
monitors its own phase and corrects it
until it matches.

The phase detector is al the hean
of the loop. This thing has two inputs;
one for the incoming signal and anoth-
er for the PLL's oscillator. The output
of the phase detector Is a voltage
which rises and falls according to
which input leads or lags the other in
phase. When the two are not even on
the same frequency, the output of the
phase detector goes up and down at a
rate which equals the difference fre-
quency between the two signais. It
does thal because the two are periodi-
cally crossing each other in and out of
phase. | suppose that's the difference
between a phase detector and a fre-
quency delector; the phase detector
has no way 1o tell which input is higher
or lower than the other's frequency.

A Weird Idea

| suppose that, if you disconnected
the oscillator's DC control line and fed
it with a fixed voitage, you could use a
PLL as a kind of IF subsystem for an
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coils or, in the case of a frequency
multiplier, some active circuits. The
purpose of the feedback network is to
control the oscillator in a specific way.
Let's say we want the PLL to track the
input as fast as possible. If we just
connect the output of the phase detec-
tor directly to the oscillator's control in-
put, what happens? Well, it's safe to
assume that, at first, the incoming sig-
nal and the VCO will not be on exactly
the same frequency. So, the phase
detector's output will swing back and
forth as the two periodically cross in
phase. That'll swing the oscillator back
and forth, causing the phase detec-
tor's periodic swing to change its rate,
because the oscillator feeds one of its
inputs. The whole thing will continue to
bounce up and down, out of control,
and the VCO will never get locked to
the input signal. That's not very useful,
But what if we slow the action down a
bit? Specifically, what if we make our
feedback network significantly slower
than the rate of change of the signals
themselves? Let's say we have a 1-
MHz signal rate, and we make the
loop filter react no faster than 1/10 of
that rate. What happens then? Now,
the initial swings in the phase detec-
tor's output will be integrated into a ris-
ing DC voltage, which will gradually
pull the oscillator up (or down, de-
pending on the design). When its fre-
quency gets to be the same as the in-
coming signal's, the phase changes
will stop, and the detector's DC lavel
will freeze at a specific level. If, as is
likely, the VCO’'s phase does nol

match the incoming signal's, the DC
will adjust slightly up or down until the
oscillator exactly maiches the signal.
The whole process can still be very
fast, and loop instability can be com-
pletely prevented. And that is how a
real PLL worksl!

Getting Loopy

Often, a simple RC loop filter is all
you need for your feedback network.
There are ways, though, to make fil-
ters which have special characteris-
tics. For instance, you may want your
PLL to lock up very fast but then toler-
ate some wobbling in the input fre-
quency without pulling on the oscilla-
tor. And that leads us to another pow-
erful use for the PLL: as an FM detec-
tor.

Up to now, we've been considering
the PLL's oscillator output as the rea-
son for using it. What if, though, we
pick our output off another parnt of the
loop? What about the VCO's control
voitage? Whal does it represent?

In the previous circuit, all it repre-
sents is the PLL's intemal housekeep-
ing. You can, however, make it repre-
sent information. Let's say we feed the
PLL an incoming signal which con-
tains FM information. In other words,
the signal deliberately wobbles around
in frequency a little bit. Now, when we
feed it to our PLL, we set the loop’s
VCO frequency to nominally rest at
about the frequency the incoming sig-
nal would have with no modulation. As
the signal wobbles around, what hap-
pens? The loop attempts to track it,
right? In doing that, it moves the con-
trol voitage around each time the siG-
nal wobbles. As its frequency goes up
and down, so does the control voltage.
Does that sound familiar? Yes—the
control voltage is tracking the frequen-
cy changes in the incoming signal, so
it represents the same modulation sig-
nal it originally took to wobble the sig-
nal around. Thus, the control voltage
has demodulated the FM information,
and can be directly used as an output!
And, the time constant of the loop filter
sels the loop's upper frequency re-
sponse. If we sel il 1o be just a little bit
faster than audio, we can feed in the
output of an FM IF stage and out will
come audio! If we want to limit the re-
sponse to, say, 5 kHz, we just slow the
loop down with a bigger loop filter, and
it will be unable to respond faster than
5 kHz. Thus, the varying control volt-
age will never move faster than that.
Pretty slick, huh?

Going Up?

One of the most fascinating uses
for the phase-locked loop is as a fre-
quency mulliplier. Frequency multipli-
cation is inherently different from fre-
quency division, In division, all you're
really doing Is making the clrcuit
change state on every certain number
of changes in the original frequency.
So, if you want to divide by three, you
just count every third cycle and you're
done. But in multiplication, you neec
more changes than you start out with.
To multiply by three, you need three



changes for every one in the original
signal. That doesn't sound so hard,
but how do you make them all evenly
spaced so thal the output is a continu-
ous signal? How do you make some-
thing change state when there’s noth-
ing to tell it when?

Divide and Multiply

Using a PLL for this task lets you
pull a clever trick. Let's say you take
the PLL oscillator's output and run it
through a frequency divider before you
send it to the phase detector. What
happens then? If we divide the oscilla-
tor by three, then the phase detector
thinks that VCO is running at one third
the speed il really is. Let's make up an
exampie 10 see how it works:

Fooled Ya

Let's say our incoming signal is at 1
MHz, and we want our output at 3
MHz, phase-locked to the input. If we
divide the VCO by three, using a cou-
ple of digital gates or flip-flops, the
loop will think both the input and the
VCO are running at 1 MHz, and will
phase-lock the VCO to the input. But,
in order for the divided VCO to be at 1
MHz, the true VCO frequency has to
be 3 MHz, thanks to the divider, so,
when the phase director looks up the
loop, the VCO will be phase-locked at
the same muitiple of the input frequen-
Cy as the divider is set to. If you divide
by three, you wind up multiplying by

three. And, as the input signal
changes in frequency, the multiplied
signal will follow it, as long as the in-
put’s changes are not so far off that
the loop can't stay locked.

Everything Has Limits

That brings us to the last important
point about PLLs. All of the design pa-
rameters are adjustable, and some of
them fight each other. One important
one is the frequency range the input
signal can have while still keeping the
loop locked. If it goes far enough off,
the loop will unlock, making its outputs
meaningless. Normally, PLLs have a
“locked” signal which changes stlate
when lockup occurs, so you know
when you're in range. Still, the lockup
range can be deliberately sel, and
sometimes you reaily want it narrow,
to avoid having the loop lock to un-
wanted signals near the desired fre-
quency. Other times, you want as wide
a range as you can get, to allow a sig-
nal to wander all over the place and
still keep the loop locked.

Try It!

Well, | hope you've enjoyed this lit-
tle journey through the innards of the
phase-locked loop. Why not play with
one? Get yourself an LM565 or a
4046, read the data sheets, and see if
you can make those chips play. l'll bet
you can! Until next time, 73 de
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HAms WITH CLASS

Carole Perry WB2MGP
Media Mentors, Inc.

FP.O. Box 131646

Staten Island NY 10313-0006

A Shocking Experience

There are certain experiments and
science demonstrations that simply
lend themselves to fun in the class-
room. One of my personal favorites to
do with youngsters is the one that
demonstrates some of the principles
of electricity via slalic electricity exper-
iments.

Depending on the age level of the
group you teach, you can have a
brainstorming session to introduce or
reinforce the meaning of “shock.” Al-
most every child will have a “shocking”
example or story to tell. We discuss
the different kinds of shocks there are,
and how in the wintertime we can do
some really “shocking” things in our
classroom.

We review that electricity 1s caused
by movement of electrons from one
atom to another. Static electricity, how-
ever, unlike the current that flows
through the outiets at home, is at rest.
The electrons (negative charges) in
static electricity are passed from one
object to another and stop there. The
object that has gained electrons is
negatively charged and the one that
has losi electrons is positively
charged.

Except for having fun with dramatic
demonstrations in front of people, stat-
ic electricity is most often just a nui-
sance. Point out to your audience how
unruly our hair can get when we brush
it on a dry, winter day. When walking

briskly across the carpet we can get
shocks; and sometimes static electrici-
ty causes our clothes to cling. This is
all harmless enough; but on a larger
scale, lightning is caused by static
charges that develop in the clouds.
The energy released by a lightning
bolt is thousands of times stronger
than any other the children are likely
1o encounter.

Class Experiments

The classes always enjoy the ex-
periments we do with static eleciricity.
Here are some that can help kids
learn more about the properties of
things around us.

Thousands of years ago in ancient
Greece, a scientist named Thales ob-
served an unusual property of amber,
a plastic-type material commonly used
for jewelry. When rubbed briskly with
fur, pieces of amber (or “elektron,” as
it was called) would attract small bits
of cork, wood, or similar objects in
much the same way that a magnet at-
tracls iron-based metallic objects.
Thales didn't understand why this
occurred and assumed there was an
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alarm he made.

comb (instead of the amber), and a
warm, dry flannel cloth (instead of the
fur). This demonstration works best on
a dry day. Hold the comb in one hand

“Except for having fun with dramatic
demonstrations in front of people, static

electricity is most often just a nuisance.”

unknown force in the amber. This
force, of course, became known as
electricity.

With this as a background, have
the children bring in a large plastic

and the cloth in the other. Briskly rub
the comb a dozen or more times. Now
bring the comb near some small bits
of cork or paper and watch the pieces
“jlump” to the comb.

IS HEE

Photo A. Many museums, like the Franklin Institute In Philadelphia, have hands-on displays demonsitrating static electricity.
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Photo B. Seventh-grader Juan Lugo demonstrates a .fuﬁﬂ_w-up project of a fire

Here are some more static electrici-
ty experiments from Planet Earth by
Clay Wollney. The supplies you will
need are: two or more balloons, a coat
hanger, three feet of string, a piece of
wool clothing, and a spray bottle filled
with water.

1. One of the easiest ways 1o
demonstrate stalic electricily is to blow
up a balloon and rub it vigorously
against your hair. Touch the balloon to
a wall. Electrons picked up by the bal-
loon as you rubbed it on your hair
caused the balloon to become nega-
tively charged. It is attracted to the
wall since the wall is not negatively
charged.

2. Blow up a second balloon to
the same size as the first. Place the
string over the hanger and hie a bal-
loon to each end of the siring. Hang
the hanger so that the balloons dangle
alongside one another. Now rub one
balloon with the wool and then release
it. Is the other balloon atiracted or
repelled? Now, rub both balloons with
the wool and release them. Do they
still behave the same way? When
only one was charged the balloons
clung together (unlike charges attract).
When both are charged, they
push each other away (like charges
repel).

3. Static electricity is more of a
problem on dry days than on rainy
ones. Waler acts as a conductor,
allowing charges 1o flow easily from
one object to another, so charges
don't build up. Charge both balloons,
then spray the finest mist possible be-
tween the balloons. Does the moisture
in the air change their behavior?

Be sure to take pictures of the
children’s faces while they do these
experiments. Send me your best pho-
tos so we can share our experiences
with other instructors. 7
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NEVER SAyY DIE

Continued from page 4

Hamming Irrelevant?

Will the development of the “infor-
mation superhighway” eventually
make amateur radio irrelevant? The
Internet is already offering far better
communications facility than amateur
radio. Our ham contacts with other
countries are severely limited by (a)
propagation conditions, (b) interfer-
ence (QRM), (c) noise (QRN), (d) fad-
ing (QSB), (e) language differences,
and (f) time differences.

We could overcome some of these
limitations if we developed a world-
wide satellite repeater communica-
tions system. This could help us avoid
our problems with ionosphenc propa-
gation, noise, and fading. We might
even be able to develop systems
which would reduce interference. And
the time isn’t far off when we could
even overcome language diflerences
with software. But | have to admit that
despite my endless nagging and urg-
ing that such a system be developed, |
see little sign of any amateur interest
in the project.

That being the case, the Internet
approach will win by default. E-mail
does about the same thing as packet
radio, only without all the miseries
we're fighting with shortwave packet
circuits. Worse, while amateur slow-
scan is creeping along, the growth of
MPEG and other systems of reducing
video bandwidth will be making not
just good quality photos available over
the Internet, but full motion, high quali-
ty video.

Right now you can get on the Inter-
net and strike up a live conversation
with people anywhere in the world, It
is already providing the service we on-
ly wish we could. It's better, in that
once you get familiar with the Internet
you can find like-minded people to talk
with on virtually any subject. One time,
many years ago, | proposed the devel-
opment of such a system for ama-
teurs. I'd love to find hams interested
in the things | want to learn about and
talk with them. I'm getting less and
less interested in taking potluck, and
finding it difficult to discover any area
of mutual interest from among the
largely retired hams inhabiting 20m
these days.

I'd love to talk about cold fusion,
sky diving, scuba diving, cooking, and
any of a hundred or so things I'm inter-
ested in. One time on a ski lift in As-
pen | met one of the leading as-
tronomers and we had a momentary
talk about the bubbly nature of the uni-
verse, which he'd recently helped dis-
cover. Another time | went up the lift
with Mike Markkula, the chap almost
singularly responsible for Apple's
growth in the early days. Mike is not a
ham. Nor was the astronomer.

Sure, | might luck into contacting
King Hussein, but even if |1 did, after
about 10 microseconds the frequency
wouid be totally wiped out by DXers
frantically calling him to get a QSL

card. | remember trying to get through
to Arthur Godirey one time when he
was on a DXpedition to the Sahara.
He had Colonel Carroll Cone with him,
an aviator friend of my father's I'd
known from childhood. He and my fa-
ther were in the Army together when
they learned to fly in San Antonio in
1921. | desperately wanted to get
through and say hello. No way. | still
remember that frustration.

Many of the cold fusion scientists
are on the Intemet, where | can com-
municate live or via E-mail. The rest of
them will soon be on. I'll be there too,
looking for interesting news about kit
planes, ultralights, hang gliding,
places to go diving, new countries to
visit, and a whole bunch of new ways
to generale power. Then there's my
growing interest in finding out more
about life. I've been cluing you in as
I've discovered exciting books about
this. | know there are probably hun-
dreds more books I'd love to read, if
only | had some way of finding them.
This is what the intemet will eventually
offer. Yes, i's something amateur ra-
dio could offer, but only if we had the
pioneers 1o make it happen. Alas, we
seem to have killed off the interest that
attracted youngsters to the hobby, and
without young blood, we've run out of
steam in the pioneering department.
How many famous explorers started
when they were at retirement age?
And that's what our average ham is
approaching.

| wonder if there will ever develop
on the Internet anything like our ham
contests? Well, they already provide
contest areas for chess, and probably
some other games. How long will it be
betore an Internet computer shuffles
and deals the card for bridge, canasta,
and even poker? I've spent weekends
doing the Sweepstakes contest, DX
contests, and VHF contests. They
were fun and exciting. I'm glad | did
them, but there's no way I'd get in-
volved with doing them again. | no
longer have the time to invest in that
kind of entertainment.

Is the collection of QSL cards any
better than collecting matchbooks,
stamps, or even sugar packets from
restaurants around the world? I've got
boxes of QSLs, stamps, matchbooks,
and sugar. They're only a problem for
my heirs. Heh, heh. Imagine being
faced with six big boxes of sugar
packages from maybe a hundred
countries. Can you throw them all out?
Who would want them? Are they worth
anything? | guarantee that old QSLs
have zero value, so they'll hit the trash
can soon after you win your Silent Key
award from the League. Hey, you
don't even have to be a member to
win that one. Of course, you can only
win it once.

How many of you are checking into
a ham group on CompuServe? Prodi-
gy? America Online? The Intermnet? As
soon as we reach the 50% level we
can siarn petitioning the FCC to auc-
tion off our bands and agree to spiit
the proceeds with them. If only the
chaps actually using the bands pock-
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eted the money, they'd all be able to
retire immediately.

The FCC, which already has the
taste of blood from their recent fre-
quency auction, may already be sniff-
ing at the 99.8% of our ham frequency
allocations that we're not using. And,
unless something major happens, will
never use.

What could change all this? Only a
miracle, and it's been a couple of mil-
lennia since the last big miracles.
First, the ARRL directors would have
o change their minds about the code,
and you know how likely that is. With-
out the code obstacle we might stand
a chance of attracting youngsters into
the hobby. That, alone, won't do it.
The League directors would also have
o change their minds about keeping
out newcomers. They seem 1o feel
that we have more hams than we
need . . . just listen to the QRM on
20m, if you think otherwise.

if we were to change things. If we
were {0 think in terms of marketing the
hobby, of making it attractive to young-
sters, of advertising and promoting it,
we might be able to bring in enough
newcomers to hold our bands. And
none of this 20 wpm stuff for the Extra
Class license. We need a couple mil-
lion young hams, and we're not going
to get them while we're using the code
as a barrier. But I've written about all
that before. You didn't agree then and
you probably don't agree now, or
you'd have done something. That's
OK, I'll keep publishing my magazines
as long as amateur radio (or 1) survive.
Right now | think the odds favor my
surviving a lot longer than amateur ra-
dio, and I've got a long list of ailments.
Ask me about that sometime on the
air,

No, I'm not going to petition the
FCC for the changes | propose. I'm
not your leader, I'm just the coach.
Ham radio is still mostly a hobby for
me and | intend to keep it that
way. Oh, | thought about the leader
business years ago, but that takes
building something like the ARRL,
complete with all the nitty-gritty of
dealing with government agencies,
militant gays demanding the “right” to
advertise for members of their gay
club, militant femmes demanding an
end to the use of “YL" in the club pub-
lications, militant crippled hams de-
manding a column for the physically
challenged, and so on. I'm trying to
think of something | can militantly de-
mand as a right.

Meanwhile, thousands of people
are signing onto the computer net-
works every week, and the more
youngsters that go that route, the less
need there will be for amateur radio.
Unless you can come up with some
benefit that amateur radio can provide
that the nets can't. Please advise.

One more thing. | don't want to get
any messages from you that you don't
always agree with me. If you disagree
on the above, you damned well let me
know why. That means you've got to
do some thinking. For some of you, it's
about time.

Better Junior Ops

My search for a way to generate
more young hams has taken a strange
turn. My original goals were to (a) pro-
vide a solid excuse for our hobby to be
kept alive, despite the pressures for
our valuable spectrum by rapidly ex-
panding commercial interests and (b)
help provide the high-tech work force
our country is going to need to com-
pete against the other industrial coun-
tries in the next century.

If we're going to do this we have to
get kids interested in hamming. This
brought me head-to-head with the
mess our schools are in. And that, in
tumn, got me 1o reading about our edu-
cational system. |'ve found that I'm not
alone in criticizing our school system.

MNow, before | get really started on
how lousy our schools are, let's just
consider what you might do if you
were interested in having the very best
child or grandchild you could. First,
let's talk about what can go wrong,
and then we can discuss how to fix the
situation. I'm presuming, of course,
that you might have an interest in giv-
ing your children the best start in life
that you can. Maybe you don' care.

By the time your kids are seven the
largest part of their characters will
have already been formed. The child
at seven won't be very different funda-
menially from the teenager at 15, or
the grown-up at 30.

Your child starts with the sperm and
the ova. Anything you do to screw up
your DNA before conception is going
to affect your kid, and not positively. If
you mess your sperm up enough,
there'll be a miscarriage. But a lesser
change in the DNA message will just
burden your child with problems.
There may be health, behavioral, or
even cosmetic problems.

So what can we do to give our kids
the best possible start? Well, research
has shown that there are a lot of
things that affect our sperm. There are
drugs such as nicotine and alcohol.
There are magnetic fields such as we
find with electric blankets or living near
power lines or power sub-stations.
There are poisons such as mercury,
silver, and nickel, which we can gel
from amalgam fillings in our teeth.
Most of us already know about crack
babies, and problems from cocaine,
pot, and the hard stuff.

So let's say that you and your wife
go out of your way 10 give your kid the
best start you can. Then comes birth.
I've got to get you to read The Contin-
uum Concept by Liedioff. That'll keep
you from letting the hospital put your
baby in their nursery. This is a won-
derful guide book for the first year of
life.

Next comes the pre-school era
from one to five. This can be a time of
incredibly rapid leaming. It's a wonder-
ful time to teach babies several lan-
guages, if you have a way o continue
and develop their use later on.

Unfortunately, even if we've done
everything the best we can until we
send them to school, this is when we
will permanently screw up their lives. |



hope | can get you to get the book by
John Gatto, the New York State

Teacher Of The Year, Dumbing Us
Down, The Hidden Curriculum of
Compulsory Schooling. It's inexpen-
sive and a humdinger. Of course,
since you are an alumni of this school
system, the chances are great that
you do not have any interest in read-
ing books. Do you know that the aver-
age American school teacher only
reads one book a year? And then,
even if you do read Gatto's book and
get all upset when you find out what's
been going on in schools, you have
been so conditioned by your own
school experience that you are gutiess
and won't have the initiative to even
try and do anything about it.

Heck, I've discussed the major
problems facing our society and pro-
posed inexpensive, creative solutions
to them in my Declare War book. Sev-
eral thousand people have bought it,
yet I've seen no movement to try to
implement any of the proposals. "It
can't be done. It's hopeless.” Until |
read Gatto’s book | hadn't realized
why | was getting verbal and written
support, but not seeing any sign of
peopie doing anything.

| was around 11 when it finally
dawned on me that kids had no more
rights than slaves. By law | had to go
to school. The only rights | had in
school were those the authorities let
me have, and they have been backed
up by the Supreme Court in this. | was
forced to comply by the use of embar-
rassment and humiliation. You do
nothing uniess the teacher tells you to
. . . which stifles thinking and makes
you dependent on the teacher. | see
this pattem in many of the youngsters
I've hired, who are unable to think for
themselves. They sit and wait until
they're told what to do. They are un-
able to plan work. They've always
been stopped before finishing some-
thing by the bell, so they're not familiar
with the concept of completing work.

Gatto says, “It is the great triumph
of compulsory government monopoly
mass-schooling that among even the
best of my fellow teachers, and among
even the best of my students’ parents,
only a small number can imagine a dif-
ferenl way to do things. Only a few
lifetimes ago things were very different
in the United States. Originality and
variely were common currency; our
freedom from regimentation made us
the miracle of the world; social-class
boundaries were relatively easy (o
cross; our citizenry was marvelously
confident, inventive, and able to do
much for themselves independently,
and to think for themselves.”

Gatto points out that it only takes
about 100 hours for a person to leam
to read, write and do arithmetic, as
long as they're willing to learn. From
then on they can teach themselves.
“Schooling, through its hidden curricu-
lum, prevents effective personality de-
velopmenl. Indeed, without exploiting
the fearfulness, selfishness, and inex-
penence of children, our schools could
not survive at all, nor could | as a certi-

fied teacher. Nobody survives the cur-
riculum completely unscathed, not
even the instructors. The method is
deeply and profoundly anti-education-
al. No tinkering will fix it . . . don't be
fooled into thinking that good curricu-
lum or good equipment or good teach-
ers are critical determinants of your
son’s or daughter’s education.”

He points out that before television
children had enough time to them-
selves to leam about self-motivation,
perserverance, self-reliance, courage,
dignity, and love. Now kids, on the av-
erage, spend 55 hours a week in front
of the TV. That's one-third of their
time. Add to that the stresses of a two-
income or single-parent family, and
our kids have too little time to leam to
become human,

Is it any wonder that our engineer-
ing universities are running out of po-
tential students, and are having to
continuously lower their admission
standards? Only 7% of the high school
graduates in America have enough
math and science background to be
accepted by an engineering college.
The colleges have responded by tum-
ing to foreign students. That’s great for
other countries, but it sure leaves ours
in a fix. Here we are heading into a
high-tech future and we're tuming out
fewer and fewer engineers, techni-

The time was, 50 years ago, that
youngsters wanted to be hams so
badly that they'd put up with leaming
the code as a barrier. | did, even
though | hated being forced to do
something which did not make sense
to me even then. Very few of the kids
these days have the passion to sur-
mount obstacles, so we've instituted
the no-code license. Well, we've been
lowering the standards for school
grades in order to get our kids through
school, which is the same thing.
They're even lowering the SATs be-
cause our kids' scores have dropped
so much. Now | see some hams
pleading that we lower the technical
exam standards so kids won't have o
memorize so much o get a ticket.

There may be some American
schools that are prelty good. I've read
about a few. But most of the better-ed-
ucated children today are being
schooled at home by their parents.
Maybe you've read about it in
Newsweek.

Home schooling will be a lot sim-
pler once we have a good video edu-
cational series parents can use. These
would use top-notch performers, plen-
ty of graphics, and be fun to watch.
PBS has been producing some superb
educational videos. Now we need 1o
have them to cover everything being
taught in the K-12 years, plus every-
thing that should be being taught. And
also plus everything kids might want to
leamn, but which isn’t being taught. We
need thousands of these videos.

We'll still need schools to provide
the hardware and facilities to teach
skills. You can teach a lot about driv-
ing with a simulator, but then you need
a car. Ditto flight simulators, etc. You

can't leam to juggle with a simulator,
or to throw a boomerang. Or do glass
blowing.

College? There may be some that
are okay, but if you read the books on
education you'll find that most aren't
much good. Most of the “teaching” is
done by student instructors. Get a
copy of Thomas Sowell's Inside Ameri-
can Education, 1993, Free Press, $25.

If you learn much about nutrition
you won't let your kids near a McDon-
alds. Granted, it's difficuit to get the
facts on nutrition. The field is over-
grown with fads and scams. But if you
wanl to raise healthy, happy, intelligent
children, you'd better leam.

So much for today’'s sermon. If
you're interested in learning more
about education, I've got a bibliogra-
phy available of the more important
books I've tound on the subject. Send
me an SASE and then head for a
good library.

Qops!

Did you or did you not send for the
ham CD composed and sung by An-
drew OZ1XJ and Lissa OZ1XY which |
wrote about in the December issue?
What do | have to do to get you to
support ham entrepreneurs? Particu-
larly ones with outstanding products?
Sigh . . . sometimes you almost dis-
courage me. The songs on XJ and
XY's CD are by far the best ham-ori-
ented songs I've ever heard . . . and
“ever” is a long time for someone
who's been hamming for 56 years.
One picky-picky reader noticed that |
got Andrew's call wrong in my write-
up. It's OZ1XJ.

No, please don't tell me that you
don't have a CD player. Compact
discs have been out for over 10 years
now and LPs have almost disap-
peared, which tells me that you are ei-
ther making do with the garbage mu-
sic you get from radio, or that you are
missing one of life’s great pleasures.
No, | don't expect you to go berserk
buying music, but good grief, you cer-
tainly should have a decent CD collec-
tion by now. It's like not reading books
and magazines. It shows a poverty of
intellect and imagination.

You need to spend some time qui-
etly thinking, some reading, both for
enjoyment and furthering your educa-
tion, and some time listening to music.
It wouldn't hurt for you t0 spend some
time writing too. Far too many hams
that | talk with on the air seem to be
one-dimensional (or less). Now and
then | run across someone | can talk
music with. What pieces by Gottschalk
or Nazareth are you familiar with?
Lamb, Ippolitov-ivanov, Gliere? Songs
from the 1890s, show music of the
1930s and 1940s? Sousa, Strauss? If
you hear me on the air let me know
what music you've heard recently that
you think | may have missed. Or what
books you think | might particularly en-

Joy.
How'd You Do?

Yes, | tried to make my little 33-
country DX contest in December

(p.76) a nasty one. | have 10 uphold
my reputation, right? Plus | got to
brag, since those are all countries I've
visited. | should have started writing
my travelogues years ago. Of course
my main reason for bringing all this up
is 10 put a burr under your blanket and
get you off dead center. I's great fun
to visit and get on the air from rare
countries, and it doesn’t have to cost a
fortune. You're a ham, so how about
doing some real hamming?

If you don't want to be bothered
with the weight of a rig and the cus-
toms hassles, make a deal 1o use the
station of someone in the country, with
the promise to take care of the QSLs.
Maost hams in rare countries really
hate being forced to make 30-second
contacts by the gross just to have to
fill out a QSL card. A few are taking
advantage by asking for green
stamps, and making a nice profit on
the deal. | remember one famous DX-
peditioner | knew very well who
charged $50 each for QSLs from the
rare countries he put on the air and
bragged that he was pulling down over
$50,000 a year tax free with this scam.
He got so greedy thal he made thou-
sands of contacts from countries he
didn't even visil.

I've never had any problem finding
a station | could use during my visit to
most countries, so I've rarely had o
lake a station along on my ftrips . . .
excepl for a 2m HT.

Religion and Politics

We sure seem to have a problem Iin
America with religious zealots trying to
force the government to pass laws
supporting their religious beliefs. We
had prayers every day in schools for
years without it hurting anyone . . .
then someone decided to make a big
deal out of it and look at the mess we
have with the school prayer pro and
con groups. Then there's the creation-
ist baloney, where a few religious fun-
damentalists want to force our schools
o teach their religion. And look at the
awful mess we have with the pro and
con on abortions!

The “Right To Life” bumper-sticker
crowd are basing their rhetoric and be-
liefs on the lie that life begins at con-
ceplion. That's a crock. Both the ova
and the sperm are demonstrably quite
alive well before they ever get togeth-
er. indeed, we have a ton of published
research reports showing thal a man's
sperm can be damaged by smoking,
drinking, or taking drugs before con-
ception . . . and that this damage re-
sults in often serious problems for the
resulting child. Ditto the mother’s
eggs, which can also be damaged by
pre-conception drugs in her system.

Will the right-to-lifers start trying to
get laws passed making it illegal to kil
sperm? The Catholic Church already
is on record as opposing the frivolous
waste of sperm, right? But what about
the 499,999,999 sperm that don't
make it at the moment of conception?
They're all alive and every one of
them has the potential to start a child.
Will we start seeing movements to
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make sure that none of a woman’s
eggs are allowed to die? Will they
picket the Kotex Company, which is
abetting this terrible loss of life? Mil-
lions of potential American babies are
being killed every day! Let's put a stop
to this awful human camage.

OK, maybe we shouldn’t consider
life starting at conception. So when
does it start? You're not going to like
this, but my eariier concept of life be-
ing alive and well before conception
i5, in my professional experience as a
psychotherapist, quite accuraie.

The psychotherapy | used involved
using hypnotism to regress people to
the moment when a current day psy-
chological problem or iliness was trig-
gered by a past traumatic incident.
While most problems resulted from in-
cidents after birth, not a few involved
things that happened during pregnan-
cy, and every now and then some pa-
tients would go back even before con-
ception with recollections of traumas.
I’'m not talking about past lives inci-
dents, but those which involved the
sperm or the ova before conception. If
you know a good hypnotist you, too,
can go back to that period of your life
and rerun it. It's there and it's record-
ed in some way we still den'l under-
stand. You can even fast-forward it, if
you want.

The death of someone we love is a
tragedy. The death of a wanted baby
is a tragedy. But | remember all too
well one woman who's mother cursed
her every day of her life because the
mother got pregnant and “had to”
marry the father, who was an unmiti-
gated louse. The daughter, who was
beautiful, grew up totally believing that
she was ugly and worthless. She was
a real mess mentally. Manic depres-
sive. She, in turn, passed along this
heritage to her daughter.

Subtle Energies?

One of the more interesting confer-
ences I've attended was a subtle en-
ergies conference in Monterey (CA)
put on by the Intemational Society for
the Study of Subtle Energies and En-
ergy Medicine in 1993, | missed their
1994 conference because | was all
tied up with the mess | told you about,
when a couple of employees, with the
help of a certain pinko opportunist
most of you know, tried to put me out
of business. | won't miss their 1995
conference.

OK, what are “subtie energies?" No
one knows. Yet. Indeed, they may not
be energies, though they act like
them. The main thing | appreciated
with this group was their open-mind-
edness. Let me quote from one of the
presenters, Larry Dossey, M.D., “And
anyone who at the present day ex-
presses confident opinions, whether
positive or negative, on ostensibly
paranormal phenomena, without mak-
ing himself thoroughly acquainted with
the main methods and results of this
careful and long-continued work, may
be dismissed without further ceremo-
ny as a conceited ignoramus.

“The failure to understand how

something happens in science, how-
ever, is not a particularly damaging
admission. At the tum of the century,
scientists were unable to explain a
very common event: sunshine. An ex-
planation of how the sun shines had
to await the development of nuclear
physics. In the meantime, the lack of
an explanation hardly annulled the
fact that the sun did indeed shine.”

The lack of radio signals from other
civilizations may have more to do with
our primitive communications system.
There could well be some sort of life-
force communications system which
is instantaneous and not limited by
distance. Once that is discovered we
may suddenly find ourselves in com-
munications with an infinity of other
beings. Once a civilization progresses
to using thought for communications,
why would they need slow, band-
width-bound, interference-prone, ra-
dio? That might explain the lack of ra-
dio signals from space.

We have a host of hints that there
may be some new kind of communi-
cations medium that we haven't iden-
tified yet. At the last conference | was
fascinated by a video showing a psy-
chic influencing the surface tension of
water on cue from hundreds of miles
away. She also was able to disturb a
cloud chamber on cue.

| hope some of you who are inter-
ested in learning more and have the
time to attend the conference will be
there with me this year June 23-26th
in Boulder (CO). You can get more in-
formation from ISSSEEM, 356 Goldco
Circle, Golden CO 80403; 303-278-
2228; 279-3539 Fax; CompuServe
74040,1273.

IBEM and Apple Both Fail?
That's Ridiculous!

There's still time for either or both
companies to be rescued, but I'll be
very surprised if it happens. Are you
interested in what's gone wrong and
why | think the problem probably is
terminal? Well, I'll tell you anyway.

Both companies have had recent
CEO changes as a result of poor per-
formance. But the new CEOs, unfortu-
nately, aren't the right people for the
emergency. With both companies
having financial problems, their
boards have reacted reflexively and
put in bean counters. Financial men to
handle financial problems, right? Bad
decision. If I'd been on either board it
never wouldn't have happened that
way.

But then | haven't seen any sign
that the boards of either corporation
have anyone who really understands
the business they're in and the sweep
of history in this industry. | guess you
had to have been there to know
what's been going on inside the in-
dustry.

Let's Take Apple First

Steve Jobs has been hailed as a
visionary because of the popularity of
the Apple. Ditto John Scully after him.
| think | can make a good case for nei-
ther really being visionaries. Indeed,
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Scully was brought in to rescue Apple
from Jobs' monumental blunders,
which were sinking the company.
We've had a good practical example
of Jobs' vision in the dismal failure of
his NeXT computer, which is now ka-
put except for its operating system.

The original Apple was put togeth-
er by Steve Wozniak. Jobs, his friend,
had been selling those illegal blue
boxes to people wanting to cheat the
phone company out of long-distance
charges and saw Woz's Apple as a
marketing opportunity. In that he was
right, but it didn't take a lot of vision to
see where the microcomputer industry
was heading, just a reading of my edi-
torials in Byte. By the time Apple was
getting started | was already starting
Kilobaud, my second computer publi-
cation,

The Apple computer took off and
soon had 40% of the microcomputer
market. Radio Shack's TRS-B0 had
another 40% of the market, and about
200 small companies (all now gone)
shared the other 20%. This was the
way it was when IBM came into the
market with their PC and blew every-
thing up.

Meanwhile, the rift between Jobs
and Wozniak was widening. The Woz
was pushing to keep on impraving the
Apple Il. Jobs, who'd had little to do
with its design, had delusions of
grandeur and wanted to invent his
own computer. This resulted in the
Apple Ill and the Lisa, two bombs.
Woz left in disgust.

The Lisa was based on a new ap-
proach to computing that had been
developed by Xerox in their Palo Alto
Research Center, one which allowed
the user to work with icons and
menus instead of typed in commands.
It was a good approach, making com-
puters much easier for beginners fo
use, Friendlier. Except that the Lisa
was pitifully slow.

The Apple 1l was based on the
6502 microprocessor, which was pret-
ty good when it came out in 1975, but
was getting to be an antique by 1979.
The Intel 8080 had been improved
with the 8086 and the 8088. Then
came the Z80 and the 80186. It was a
steady improvement and growth of
the basic 8080, and all designed by
one chap. The same thing was hap-
pening to the 8502, but Jobs wouldn't
let the Apple |l be upgraded to the
65816, a 16-bit and much faster ver-
sion. He had a vendetta against the
Apple Il and Woz, and this doomed
the Hl. _

| visited the ¢hap who had de-
signed the 65816 to get some sam-
ples for projects | was working on and
he had a 65832 all designed and
ready for prototyping. This would have
run 8, 16, or 32-bit softiware, it ran at
30 MHz, and had built-in circuits to
speed up the disk drives and output to
a printer. This chip would have put the
Apple Il into the minicomputer power
bracket. Jobs said no, a decision that
cost Apple billions.

When the Lisa laid an egg Jobs
rounded up a development team to

speed it up. In 1983 he introduced the
Macintosh with the usual hoopla. The
Mac was much better than the Lisa,
but it had almost no application pro-
grams, S0 its acceptance was slow. It
was supposedly aimed at the busi-
ness market, but there were no busi-
ness programs for it. The first soft-
ware made use of its graphic abilities
and soon was being accepted by
artists. The real breakthrough came
when desktop publishing software
was developed. The Mac still is a
stranger in offices, where the IBM for-
mat completely dominates.

The mess all this made at Apple
resulted in their bringing in Scully,
who got rid of Jobs as quickly as he
could. But the damage had been
done and Apple today has only 13%
of the market. If Jobs had let The Woz
keep on developing the Apple Il the
company might have had two winners
today, and a few billion dollars more in
sales.

There is a wide-open opportunity
for either Apple of IBM to take the
next logical major step in the market,
but with bean counters in the CEO
chairs instead of visionaries, the
chances of either company taking this
step are minuscule. Such a step
would quickly leave all the clones be-
hind, knocking many of them out of
the business. The step would require
the least change for IBM, and could
reverse their gradual disintegration.
I've written to both of the new CEOs,
but have not had any answer.

The step involves the development
of industry niche specific computer
systems, complete with local service.
I've written about this in greater
depth in my 20/20 Foresight pamphlet
(#14).

The IBM team which developed the
PC saw the importance of third-party
support for the Radio Shack TRS-80,
50 instead of going the old IBM route
of a closed operating system, they co-
operated with software and accessory
suppliers. Radio Shack, meanwhile
was still fighting these suppliers, so
they dropped their support of Radio
Shack and moved to IBM. And that's
when the Radio Shack computer
share of the market dropped from
40% to around 4%, losing them tens
of billions. Radio Shack has never re-
covered from this blunder by Tandy
Chairman Roach.

Now the IBM PC is getting
thrashed by clones, but the real long-
range disaster for IBM is the loss of
the mainframe market to super-mi-
cros, as | predicted over 10 years
ago. Apple, by keeping their operating
system closed, has discouraged soft-
ware support of business-oriented
systems, so even though the Macin-
tosh has been ahead of the PC in
graphics and publishing, it's been be-
hind with business applications . . .
and that's over 80% of the market.
Only a bold step in a new direction by
Apple or IBM can reverse these
trends. They are both in desperate
need of a visionary to keep them from
being history.



l CAT-300 Repeater Controller I
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Attention Repeater Owners
Finally a repeater controller with a TI voice synthesizer and full
JSeature autopatch incredibly priced ar $299.00.

Direction Finding System : :
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Features Include: - s Tracks Dﬂwn cumputer interface

« Stuck Microphones synthesized speech,
for fixed or mobile
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* (Requires MF-1000 Serial Interface Card $59.00)

Write or Call for a brochure describing the CAT-300 Controller,
including schematic, voice word list, and control functions.

CAT-300 Controller Board $299.00 Wired and Tested
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4631 N.W. 31st Avenue, Suite 142, Fort Lauderdale, Florida 33309
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Number 21 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

ANNOUNCEMENT

WASHINGTON, DC The Foundation For
Amateur Radio, Inc., a non-profit organi-
zation with headquarters in Washington
DC, plans to administer 56 scholarships
for the academic year 1995—1996, to
assist licensed Radio Amateurs. Li-
censed Radio Amateurs may compete
for these awards if they plan 1o pursue a
full-time course of studies beyond high
school and are enrolled in or have been
accepted for enrollment at an accredited
university, college or technical school.
The awards range from $500—§$2000
with preference given in some cases 10
residents of specified geographical areas
or the pursuit of certain study programs.
Additional info and an application form
may be requested by letter or QSL card,
postmarked prior to April 30th, 1995,
from FAR Scholarships, 6303 Rhode Is-
land Avenue, College Park MD 20740.

MAR - APR

ST. LOUIS COUNTY, MO The 1995
SKYWARN weather observer training
seminars, sponsored by St. Louis County
Emergency Management, are as follows:
Basic SKYWARN Class: Mar. 21, 7 PM-
10 PM; Apr. 10, 7 PM-10 PM; Apr. 22,
9PM-Noon. Advanced SKYWARN Class:
Apr. 19, 7 PM-10 PM; Apr. 22, 1 PM-4
PM. Damage Assessment: Apr. 29, 1

PM-4 PM. All classes are open to every-
one, and certification is provided. For
more info, contact Mike Redman
KAOYXU, PO. Box 16673, Clayton MO
63105. Tel, (314) 889-2362.

MAR 5

CLEVELAND, OH The Cleveland Win-
terfest will be at the Cuyahoga County
Fairgrounds, Berea OH, 8 AM-2 PM.
set-up at 6 AM. VE Exams will be ad-
ministered early; bring proper IDs, a
copy of your license, and a check
payable to ARRL/VEC, DXCC/WAS QSL
Checking. Talk-in on 146.73. Contact
Hamfest Assn. of Cleveland, P.O. Box
81252, Cleveland OH 44181-0252. Tel.
(800) CLE-FEST (253-3378); or 999-
7388 in the Cleveland area.

MAR 10

ST. LOUIS, MO The Jefferson Barracks
ARC will host their 35th annual Ham Ra-
dio Auction starting at 7:30 PM at Con-
cordia Turners Hall, 6432 Gravois Ave.
Talk-in on 146.34/94 or 144.61/145.21.
Contact Carl H. Hohenberger WB0BZP,
5266 Parker Ave., 5i. Louis MO 63139-
1340. Tel. (314) 351-7084.

MAR 11

FARGO, ND Red River Radio Amateurs
will present their Amateur Radio/

Listings are free of charge as space permits. Please send us your Special Event
two months in advance of the issue you want it to appear in. For example, if you
want it to appear in the March issue, we should receive it by October 31.
Provide a clear, concise summary of the essential defails about your Special Event.

Computer Electronics Fair at the West
Fargo Fair Ground, 8 AM-3 PM. VE Ex-
ams start at 1 PM; pre-registration re-
quired. Talk-in on WOILO 146.76(-). Con-
tact A.R.C.E.F. 95, PO. Box 3215, Far-
go ND 58108-3215.

MAR 11-12

CHARLOTTE, NC The Mecklenburg
ARS welcomes you to the 1995 Char-
lotte Hamfest/ComputerFair and ARRL
Roanoke Div. Convention. Location:
Charlotte Merchandise Mart, 2500 E. In-
dependence Blvd., in Liberty Hall, (US
74). Hours: Sat. 9 AM-5 PM; Sun. 9 AM-
2 PM. VEC FCC Exams Mar. 12th; pre-
register, or walk-ins accepted as space
permits. Contact Charlotte Hamfest, P.O.
Box 221136, Charlotte NC 28222-1136.
Tel. (704) 841-HAMS. Talk-in on W4BFE,
144.69/145.29.

MAR 12

BRISTOL, CT The Insurance City Rptr.
Club Inc. will hold its annual Hamfest
Flea Market from 9 AM-1 PM (snow date
Mar. 19th), at Bristol Eastern H.S., King
St. (RT 229). Talk-in on 146.88 and
224.80. To reserve tables, send an
SASE to Al Gerke N1JWF, 63 N. Wash-
ington St. Apt. 2, Plainville CT 06062-
1921; or call (203) 747-1925, VE Exams
at 10 AM; no walk-ins. To register, send

an SASE to ICRC, PO. Box 165, Pleas-
ant Valley CT 06063.

INDIANAPOLIS, IN The Indiana Ham-
fest & Computer Show will be held at In-
diana State Fairground’'s Pavilion Bldg.,
by the Morgan County Rptr. Assn. Doors
open at 8 AM. Talk-in on 147.06. For
table reservations or info, send an SASE
before Feb. 21st, to Deanne Martin
NOTEJ, 39 Lake Shore Dr. #14, Mar-
tinsville IN 46151. Tel. (317) 342-4307.

MAR 18-19

MIDLAND, TX The Midland ARC will
hold their annual St. Patrick's Day
Swapfest Sat. from 9 AM-5 PM; Sun. 8
AM-2:30 PM at Midland County Exhibit
Bldng. Flea Market. T-hunts. VE Exams
at 12 PM Sat. Contact Midfand ARC,
P.O. Box 4401, Midland TX 79704.

MAR 19

JEFFERSON, WI The Tri-County ARC
annual Hamfest will be held at Jefferson
County Fairgrounds, starting at 8 AM.
Set-up at 7 AM. Contact WOMQB, 213
Frederick St., Fort Atkinson W{ 53538.
Tel. (414) 563-6381 eves.

LEXINGTON, MA A Ham Radio Flea-
market will be held at Westboro MA H.S.,
by the Minuteman Rptr. Assn., 10 AM-2
PM. Set-up 8 AM-10 AM. Walk-in VE Ex-

PC HF FACSIMILE 7.0 $99
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- Packet Radio -
Portable & Affordable!

% Simple Installation
% No External Power
A b % Smart Dog™ Timer
% Perfect For Portable
* Assembled & Tested

PC HF Facsimile is a simple, yat comprehensive shortwave fax system for the IBM PC and compatibles. It In-
cludes an FSK demodulator, advanced signal processing software, tutoral cassette, and complets reference
manual. With your PC and 5SB reveiver getting FAX is a snap. Here are just some of the fealures:

Mouse or Menu Driven

Unattended Operation

Easy Tuning Oscilloscope

Start/Stop Tone Aecognition

Up o 256 Levela

Single Scan per Line with EMS Memory
Programmable Colorization

Brightness and Contrast Condrol
Transmit Option Available

Image Zoom, Scroll, Pan, Rotation

Grayscale on all Popular Printers
Worldwide Broadecast Schedule
Worldwide Frequency Listing
CGA,HGA.EGA VGA & Super VGA
Time Lapse Frame Looping

Slide Shows

Programmable I0OC & Line Rates
Image Cropping

Automatic Radio Conirol

NAVTEXT & RTTY Oplion Available

Call or write for our free catalog of products. Visa & MasterCard welcomae.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672
Tel.(714) 498-5784 Fax.(714) 498—-0568

CIRCLE 250 ON READER SERVICE CARD
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Model BP-1
Packet Modem
Made in U/.S.A.

* VHF, UHF, HF (10m)

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this is what you’ve been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
computer into a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

h 400 Daily Lane
IBE'h'":E P.O.Box 5210
I Grants Pass, OR | 1-B00-822-9722 (288
ncorporated 7577
9752 g (503) 474-6700 [\
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ams (ARRL-VEC) at Noon. Contact Wal-
ter NTHBR, P.O. Box 2282, Lexington
MA 02173. Tel. (508) 489-2282.

NORTH TARRYTOWN, NY WE-
CAFEST 1995 will be heid 9 AM-2PM by
the Westchester Emergency Comm.
Assn. Location: Yonkers Raceway (Inter-
section of |-87, Central & Yonkers Ave.,
Yonkers NY. Talk-in on 147.06/.66. Con-
tact Tom Raffaelli, (914) 962-9666.
STERLING, IL The Stering-Rock Falls
ARS 35th annual Hamfest will be held at
Sterling H.S. Field House, 1608 4th Ave.
Radio, electronic, computer, and hobby
Flea Market. Doors open 7:30 AM. Set-
up Sat. 6 PM-9 PM; Sun. 6:30 AM. Talk-
in on 146.25/.85 WOMEP Rptr. Contact
Lioyd Sherman KBIAPW, Sterling-Rock
Falls ARS, P.O. Box 521, Sterling IL
61081-0521. Tel. (815) 336-2434.

MAR 25

ELIZABETHTOWN, KY The Lincoin
Trail ARC will sponsor a Hamfest 8 AM-4
PM al Pritchard Comm. Center. Setup
Fri. 7PM-9 PM. Talkk-in on 146.98. Con-
tact Whitey Hensley, P.O. Box 342, Vine
Grove KY 40175. Tel. (502) 877-2234.
MICHIGAN CITY, IN The Michigan City
ARC will sponsor their annual
Hamfest/Computer Show at Rogers
4.S., B466 Pahs Rd., 8 AM-2 PM. Setup
at 6 AM. VE Exams. Talk-in on 146.97(-)
131.8 PL. Contact Ron Stahoviak
NITPC, 213 S. Dickson St., Michigan
City IN 46360. Tel. (219) 872-6594.
TEXARKANA, TX A Hamfest will be
1eld at Texarkana College Student Cen-
ier 7 AM-6 PM. VE Exams. Set-up Fri.
after 6 PM. Talk-in on 146.620. Contact
Four States ARC, c/o Bill Wilson
KBSWDV, #34 Dustin Terrace, Nash TX

75569. Tel. (903) 832-5644.
MAR 26

MONROEVILLE, PA The Two Rivers
ARC will hold its 23rd annual
Hamfest/Computer Show at the Pitts-
burgh Expomart (Eastwing) on Business
Route 22. Forums. Talk-in on 146.73 and
147.12. Check-in (good for a prize) on
146.52. For tickets, tables or info, send a
business size SASE to Two Rivers ARC,
P.O. Box 225, Greenock PA 15047-0225.,
Phone/Fax: (412) 754-0562.

APR 1

NORWICH, CT A Saturday Ham Radio
Auction will be sponsored by the Radio
Amature Soc. of Norwich, beginning at
10 AM. Setup at 9 AM. Talk-in on
146.730(-). Bring your gear to sell. For
details, call Tony AA1JN, (203) 859-
0162: or Mike N1HFX, (203) 546-9498.
TEANECK, NJ The Chestnut Ridge RC
will hold its annual Flea Market, B AM-2
PM, at the Saddle River Reformed
Church Education Bldg., East Saddle
River Rd., comer Weiss Rd., Upper Sad-
die River NJ. Talk-in on 146.955 Rptr.
Contact Jack Meagher W2EHD, (201)
768-8360.

APR 2

MADISON, WI The 23rd annual Madi-
son Swapfest, sponsored by the Madi-
son Area Rptr. Assn., will be held at the
Dane County Expo. Center Forum Bidg.
Doors open at 8 AM. Setup at 7 AM. Ask
about special Sat. set-up time. Talk-in on
the M.ALR.A. Rptr. WB9AER, 147.75/.15.
Reservations deadline is Mar. 20th. Con-
tact MAARA., PO. Box 8890, Madison
WI 53708-8890.

TRENTON, NJ The 23rd annual
Hamfest "Hamcomp ‘95" will be spon-
sored by the Delaware Valley Radio
Assn. at Trenton State College. Admis-
sion at 7:30 AM. Setup at 6:30 AM. Talk-
in on 146.67(-) and 442.650(+). For info
contact HAMCOMP ‘95, DVRA, PO. Box
7024, West Trenion NJ 08628. Tel. (609)
882-2240.

APR 8

LAWTON, OK The Lawton Fi. Sill ARC
will hold the 49th annual LFSARC Ham-
fest 8 AM-5 PM at the Comanche County
Fair Grounds. Talk-in on 146.91/.31.
Contact Bob Morford KASYED, 1415
N.W. 33rd St., Lawlon OK 73505; or
(405) 355-6120.

PICKERING, ONT. CANADA The
Durham Region AR Hamfes! will be co-
hosted by the South Pickering ARC and
North Shore ARC at the Metro East
Trade Centre. Talk-in on 147.375/.975
and 147.120/.720. Contact David Herve,
South Pickering ARC, P.O. Box 53, Pick-
ering ON L1V 2R2. Tel. (905) 837-2127;
or FAX (905) 831-5556.

SPECIAL EVENT STATIONS

MAR 11

KINCARDINE, ONT. CANADA Station
VE3LPE will operate 1400Z-2200Z 1o
commemorate the birthday of Albert Ein-
stein, and the peaceful use of nuclear
energy. Operation will be in the lower
portion of the General B0, 40, 20, 15,
and 10 meter subbands. For a certificate,
send QSL and a 9* x 12 SASE to Kevin
Pickles VE3LPE, 638 Johnston Cresc.,
Kincardine, ONT N22Z 157, Canada.

MAR 12-13

WATERFORD, W1 The 1995 Wisconsin
QSO Party will be on the air 1800Z Mar.
12-0100Z Mar. 13. Entries must be post-
marked by Mar. 31st, 1995. Contact Wis-
consin QSO Pariy, West Allis RAC, PO.
Box 1072, Milwaukee W1 53201 for com-
plete details.

MAR 18

MACON, GA The Macon ARC will oper-
ate W4BKM 1400Z-2300Z at the 13th
annual Cherry Blossom Festival. Phone:
7.235, 14.235, and 21.335; CW: 7.135,
14.035, and 21.135. For a cerlificate
send QSL and a 9" x 12" SASE to Ma-
con ARC, P.O. Box 4862, Macon GA
31208.

MAR 18-19

PISCATAWAY, NJ Members of the Pis-
cataway ARC will operate “VOA" starting
Mar. 18th at 0000 UTC-2400 UTC Mar.
19th, to commemorale the WWI| opera-
tion of the Voice of America relay station
WBOU. CW: Novice subbands. Phone:
Lower third of the General B0—15 meter
subbands and the Novice 10 meter sub-
band. RTTY operations will be conduct-
ed on B0, 40, and 20 meters. For a cer-
tificate, send QSL and a 9" x 12" SASE
to the station worked.

APR B

STREATOR, IL The Streator ARC will
Operate Station K9CAU to commemorate
the 50th Anniversary of the Streator Hob-
by Show. Operation will be from 0900
UTC-2300 UTC on the 40 and 20 metler
General phone band. For a certificate,
send SASE to N9PLM, 1705 Florence
St, Streator IL 61364-1337 USA. b}

Miniature in size, 1.85™ 1,120 358"
Totally RF immune

Lrystal controfled for high accuraCy

Message length over 200 characters long
ngger 1D with active high or low

immediate one day delivery

Programmable Features

* Light programmable. seleciable. messages
» CW speed from 1 fo 29 WPM

i inferval timer from 1-99 minutes

D hold off timer from 0-99 seconds

LW lone frequency from 100 hz lo 3000 hi

CW or MCW operation

$89.95 each
programming keyboard included

Front porch delay inlenal from O fo 9 9 seconds

ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater Identifiers, Base Station ldentifiers,
Beacons, CW Memory Keyers, etc. Great for FCC. ID Compliance.

All connections made with microminiature plug and socket with color coded wires attached
CMOS microprocessor for low voltage. low current operation: 6 to 20 VOC unreguiated at bma
Low distortion, low mmpedance. adjustable sinewave outpul. 0 10 4 volls peak 10 peak

Transmitier PTT output {to key ransmitier while ID is besng sent), 15 an open collector
transistor that will handle 80 VDC a1 300ma

Feld programmable with SUPPLIED keyDoard

Confirmation tone 10 mndicate accepied parameter, plus fones 10 ndiCaleé DrOQTraMETaNGg 2o
ARl programmung s siored i 3 non-volatie EEPROM winch may be aftered af any time

Inhibit ID with active high or low Will hold off ID until channed is clear of trafhc
Generates repeater courlesy lone al end ol user transmussion if enabled

Double sided lape and mounting hardware supphed for guick mounting
Operating temperature range. —30 degrees C to +65 degrees C

Full one year warranty when returned to the faclory for repai.

COMMUNICATIONS SPECIALISTS, INC.

426 WEST TAFT AVENUE » ORANGE, CA 92665 4296
(7T14) 998-3021 = FAX (714) 974 3420
Entire U.5.A. {800) 8540547 » FAX (800) 424 3420

CIRCLE 10 ON READER SERVICE CARD

PERFORMANCE
AND VALUE
WITHOUT COMPROMISE

KRP-5000
REPEATER

2 METERS-220-440

The first choice in
Transmitters - Receivers
Hepeaters
Repeater Controllers
Power Amplifiers
Voice Mail Systems

CIRCLE 144 ON READER SERVICE CARD
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NEew probucTs

Compiled by Charles Warrington WA1RZW

ICOM

Work all the HF bands and receive
300 kHz to 29.995 MHz with lcom's
next generation |IC-738 transceiver.
SSB, CW, AM, and FM are built into
this rig, which provides a full 100 watts
output (40 watts in FM). A heat sink
with two large cooling fans ensures
stable 100% duty cycle operation—
greal for DXing marathons.

The IC-738 incorporates next gen-

eration circuitry with
lcom's unique Direct
Digital Synthesizer
(DDS) IC. High-tech
and compact, the
PLL unit provides
precise frequency
resolution to 1 Hz.
Other features in-
clude built-in anten-
na tuner, Double Band Stacking Reg-
ister (DBSR), three scanning func-
tions, passband tuning (PBT), and a
notch filter,

The suggested retail price for the
IC-738 is $1,935. For more informa-
tion, please visit your favorite dealer or
contact ICOM America, Inc., 2380-
116th Avenue N.E., Bellevue, WA
98004; (206) 454-8155. Or circle
Reader Service No. 201.

CCTV

CCTV Corporation has announced
the introduction of the GBC CCD-
600PH Pincam. This new camera's

Hackensack, NJ 07606; (201) 489-
9595, (800) 221-2240, FAX (201) 489-
0111. Or circle Reader Service No.
206,

revolutionary design allows
users to place the camera virtu-
ally anywhere for completely un-
detectable surveillance and
many ATV applications. The
camera is 1-1/2"W x 1-1/2°D x
3/4"D. The Pincam’s uitra-minia-
lure size is enhanced by the
built-in 3.6mm or 5.5mm pinhole
lens.

This camera's built-in elec-
tronic shutter automatically com-
pensates for lighting changes.
Simply mount the camera be-
hind a 1/16" hole to obtain a
clear picture. The Pincam's res-
olution is over 400 lines, with a
sensitivity of 0.2 lux. For more
information contact CCTV

AEA

Advanced Electronic Applications
has begun shipping the new AEA FAX
lll. The AEA FAX lll is a stand-alone,
multi-intensity, gray-scale, HF weather
fax demodulator and display software
package. This product allows ama-
leurs to colorize received weather fax
images. This pseudo-color
feature allows users to
choose from 256 colors to
clanfy images or just 1o make
them more appealing. Export
to GIF or PCX files for manip-
ulation in other graphics pro-
grams, then include them in
newsletters, letters, or other
publications.

This IBM-compatible soft-
ware receives satellite maps
and WEFAX images in 16 lev-
els of gray. It also receives
and decodes CW, RTTY, and

NAVTEX lransmissions. There are
many more features, t00. The sug-
gesled retall price is $149. For more
information, please visit your favorite
dealer or contact Advanced Electronic
Applications, Inc., P.O. Box C2160,
Lynnwood, WA 98036; 206-774-5554,
FAX 206-775-2340. Or circle Reader
Service No. 207.
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CABLE X-PERTS

CABLE X-PERTS has a new 1995
catalog available for interested ama-
teurs. This catalog provides a lot of
technical information on coax cable
and related products, prices included.
In addition, CABLE X-PERTS has a
solution for hams who have difficulty
installing PL259 or N type connectors.
The company will install these connec-
tors at $5 per connection plus the cost
of the connector on any of their coax
cables (except LMR series). All con-
nections are soldered, HI-POT tested,
continuity checked, and sealed with
UV-resistant heat-shrink tubing. Nor-
mal tumaround time is 10 business
days.

For a catalog, please mail a Self-

'Ill.h'l II

Addresed Stamped Envelope (SASE
For more information contact CABL.
X-PERTS, Inc., 113 McHenry Rd
Suite 240, Buffalo Grove, IL 6008¢
1797: (800) 828-3340 (orders only
(708) 506-1886 (technical info), (70¢
506-1970 (FAX). Or circle Reade
Service No. 204.

Tektronix, a leader in oscilloscope
technology and instrumentation for
nearly 50 years, has introduced a
complete portfolio of products called
TekBench, representing high-value

—

low-cost products. More than 40 differ
ent basic test and measurement prod
ucts are available in the TekBenc!
portfolio, including oscilloscopes, func
tion generators, universal counter
and counterlimers, bench-top multi
meters, power supplies, and measure
ment accessories.

All TekBench instruments are com
patible, fully integrated, and have :
uniform look and feel for simple, eas
use by folks with a wide range of tech
nical skills. For the name of an authc
rized dealer call 1-800-426-220i
(press “1" when prompted). Or contac
Tektronix, P.O. Box 500, Beaverior
OR 97077-0001. Or circle Reader Se:

=

MFJ

MFJ Enterprises has intro-
duced the MFJ-114 12/24-
hour 2.3" LED digit clock.
This clock is so large it could
time a football game, but it is
really made for the ham

shack. It features giant 2.3" red LED
digits—nearly the width of a 2 meter
handheld. The display is especially
bright, 100.

The MFJ-114 can be mounted to
the wall or the ceiling, and the clock is
easy to operate. It is powered from
house current and features a battery

backup. The price is $39.95. For mor
information or to order, visit your fa
vorite dealer or contact MFJ Enterpris
es, Inc., P.O. Box 494, Mississipg
State, MS 39762; (601) 323-586¢
FAX (601) 323-6551, or toll free BO(
647-1800 (orders only). Or circl
Reader Service No. 205.

ARTSCI

ARTSCl's 1995/1996 U.S. Re-
peater MapBook is the perfect travel-
ing companion for the radio enthusi-
ast. This 5th edition has been totally
redesigned to better serve the travel-
ing amateur. New highly detailed
maps enhance the presentation of the
popular amateur repeaters. In an effort
to show every open repeater, a de-
tailed city-by-city listing accompanies
every state map.

Maps show all major highways and
cities in each state. New in this year's
edition are table listings of all open re-
peaters in each state. Ask for the new
MapBook at your favorite dealer or
contact ARTSCI Inc., PO. Box 1428,
Burbank, CA 91507; (818) 843-4080,

FAX (818) 846-2298. Or circle Read
Service No. 202.
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BUY

Tum your old ham and computer gear into cash now Sure, you can wait for a hamiest to
try and dump it, but you know you'll get a far more realistic price if you have it out where
100,000 actve ham potential buyers can see it than the few hundred local hams who come by
a flea market table. Check your attic, garage, cellar and cioset shelves and get cash for your
ham and computer gear before it's 100 old to sell. You know you're not going to use it again,
50 why leave it for your widow to throw out? That stuff isn't getting any youngerl

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost)—comes to 35 cents a word

 for individual (noncommercial) ads and $1.00 a word for commercial ads. Don't plan on telling
a long story. Use abbreviations, cram it in. But be honest. There are pienty of hams who love

to fix things, so if it doesn’t work, say so.

Make your list, count the words, including your call, address and phone number. Include a
check or your credit card number and expiration. If you're placing a commercial ad, include an
addinonal phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months before the
action stars; then be prepared. If you get too many calls, you priced it low. If you don't get

many calls, 100 high.

So get busy. Blow the dust off, check everything out, make sure it still works right and
maybe you can help make a ham sure it still works right and maybe you can help make a ham
newcomer or retired old imer happy with that ng you're not using now. Or you might get busy
on your computer and put together a list of small gear/parts 1o send 1o those interested?

Send your ads and payment 10 the Joyce Bocash, 73 Magazine, Barter 'n’ Buy, 70 Rt
202N, Peterborough NH 03458 and get set for the phone calls.

The deadiine for the May 1995 clas-
sified ad section is March 9, 1995.

ALL ABOUT CRYSTAL SETS. Theo-
ry and construction of crystal set ra-
dios. $9.95 each, ppd USA. Send to:
ALLABOUT BOOKS, Dept. S, P.O.
Box 22366, San Diego CA 92192.
BNB200

DWYER WIND SPEED INDICATOR
only $55.00 plus $4.00 S/H. For home
or office. Accurate, low-cost, practical.
Roof mounted pickup. Send check or
M.O. to: RAD-MON COMPANY, Dept
A, Box 751, Marathon NY 13B03-
0751. (NY Residents add Sales Tax)
BNB285

COMMODORE 64 REPAIR. Fas! tum
around. SOUTHERN TECHNOLO-
GIES AMATEUR RADIO, 10715 SW
190th Street #9; Miami FL 33157.
(305)238-3327. BNB295

WANTED: Electron Tubes, ICS, Semi-

conductors. ASTRAL, P.O. Box 707ST,

Linden NJ 07036. Call (B00)666-8467.
BNB307

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA 01450.

(S08)448-3322. BNB310

UNIQUE INDOOR/OUTDOOR AN-
TENNA gives 30 dB gain on 160m-
10m. Plans: $6.95. BOB CHRISTIE
AA2KE, 215-28 Spencer Ave., Queens
Village NY 11427. BNB319

NOW ON 80 METERS! New, knob-
tuned w/digital display, synthesized
QRP transceiver. Complete kit only
$199.95. S&H $6.50 (continental US).
GUARANTEED TO WORK. For info
send SASE: Callwrite to order: S & S
ENGINEERING, 14102 Brown Road,
Smithsburg MD 21783; (301)416-0661.
BNB334

Continued on page 82
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PROPAGATION

Jim Gray W1XU
210 East Chateau Circle
“ayson AZ 85541

HF propagation this month is ex-
ected to be Poor (P) or Very Poor
VFP) on the days 9-12 and again 15-
|7. The Good (G) days for DX are
ikely to occur during the first five days
ind the last two weeks of the month.
"he remaining days will be days of
ransition.

Although March is traditionally a
jood month for DX because of the
ipproaching equinox and increasingly
avorable springtime ionization of the
ipper atmosphere, we are now
\pproaching the lowest part of
sunspot Cycle 22 . . . expected in late
/995 or early 1996. That means less
werall ionization and fewer opportuni-
ies for worldwide HF communication,
)articularly on the 17, 15, 12 and 10
neter bands. Better directional anten-
ias and a careful choice of operating
ours will be required to maximize DX
ypportunities.

0 and 12 Meters

Occasional F2 openings to the
southemn Hemisphere during daylight
wurs. The bands close at sunset.

Jim Gray W1XU

15 and 17 Meters

Consistent openings to Africa and
Latin Amernca, and shor skip to about
1,000 miles during daylight. Bands
close at sunset or shortly after.

20 Meters

Your best band for DX to all areas
of the world between sunrise and well
past sunsat, and shorn skip to 2,000
miles during daylight hours.

30 and 40 Meters

Good DX from slightly after local
sunset to just before local sunrise.
Signals from the easl peak between
sunset and midnight, and from all oth-
er areas between midnight and sun-
rise. Daytime short skip to 1,000
miles, and nighttime skip to 2,500
miles.

B0 and 160 Meters

Good DX from sunset to sunrise on
nights of low atmospheric noise, and
skip to 2,000 miles or so. Requires
vertical transmitting antennas and hor-
izontal (preferably Beverage) anten-
nas for best results on receiving. Little,
if any, daylight activity on 160, but
some on B0 meters.

Final comments require me 10 wam

MARCH 1995
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SUN MON TUE WED THU FRI  SAT
E I [ 16F [2F |3rc |4cF
sF |6rF |7Fp |8pPve|ove [wove [11 vep
2P |apF |14Fp |15P |16 P-vP |17 VPP |18 P-F
9F |0FG |21G6 |2GF |33F [24FG |25 FG
2% F-G lzm BG |26 |26 ‘313 '

of possibly violent weather and other
geophysical occurrences centered
around the Sth and 10th, and again
around the 16th and 17th. Hang on to

your hats! As always, check WWV at
18 minutes after any hour for the latest
updates on propagation. See you here
next month. 73]

EASTERN UNITED STATES TO:

GMT: 00 02 04 06 08 10 12 14 16 18 20 2
ALASKA ! 20/20] |

AGENTINA 15 |15 [15 | 15[ 15
AUSTRALIA ? 90|22 15 | 15
CANAL ZONE 20 | 40 [ 40 | 40 | 40 20 |15 |15 |15 |15 | 20
ENGLAND 40 | 40 | 40 20 |20 |20 | 20

HAWAII 20 40 | 40 | 20 | 20 15
INDIA 20 | 20

JAPAN 20 | 20

MEXICO 4 |40 | 40| W 20 1151151515
PHILIPPINES |20 | 20 !

PUERTO RICO 40 |4 | % 20 |15]15[15]15
SOUTH AFRICA 15 | 15 | 15
US.SR. 20 | 20

WESTCOAST 80 | B0 | 40 | 40 |40 | 20 | 20 | 20

CENTRAL UNITED STATES TO:

ALASKA 2|2 5] | ==
ARGENTINA BI15]15
AUSTRALIA 15 | 20 40 | 20 | 20 15
CANALZONE | 20 | 20 | 40 | 40 | 40 | 40 15 | 15 | 15 | 20
ENGLAND 40 | 40 20 | 20 [ 20 | 20
HAWAI 15 |20 |20 |20 | 40 | 40 | 40 | 15
INDIA ' 20| 0

JAPAN 20|20]| |
MEXICO 20 {20 | 40 | 40 | 40 | 40 15 | 15 [ 15 | 20
PHILIPPINES 20 | 20
PUERTORICO | 20 | 20 | 40 | 40 | 40 | 40 15 | 15 [ 15 | 20
SOUTH AFRICA 15 | 15 | 20
USSRH. 20 | 20

UNITED STATES TO:

ALASKA 20 | 20 | 20 40 | 40 | 40 | 40 15
ARGENTINA 15 | 20 40 | 40 | 40 15 | 15
AUSTRALIA 15 | 20 | 20 40 | 40

CANAL ZONE 20 (20 [ 20 |20 | 20 | 20 15
ENGLAND . . 20 | 2

HAWAII 15 |20 |20 |40 | 40 | 40 | 40 15
INDIA 20 | 20 | )

JAPAN 20 | 20 | 20 | 40 | 40 | 40 20 | 20
MEXICO 20 | 20 | 20 | 20 | 20 15
PHILIPPINES 15 40 20

PUERTO RICO 20 | 20 [ 20 | 20 | 20 | 20 15 |
SOUTH AFRICA | 15 | 15
USSR 20

EAST COAST |80 |80 |40 |40 |20 40 |20]|20|2
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Continued from page 81
F]'ELD DAY ANTENNA UHF REPEATER RCI-2950/2970: New modification manual includ-
A complete, assembled/ready

i Make high quality UHF repeaters from Eﬂ F‘ciwer increzs& Gt{ariﬁﬁrngozi::aﬁz M;::;
Mo pruning, MNo tunin No knobs o !wﬁ-t i on inCrease. wperaing ninis, .
20, 10. Work other bands w) e, DX &k Gai s w) frequeney’ GE Masier [l mosiies! included. Only $20.00 ppd in U.S. (Missouri resi-
et nkation Weihkd I eid mXOV tisclamro s W o dents add $1.15 tax). SCOTT, P.O. Box 510408,
balun & 99 ft RGSx Low Noese Rated 500 Watns » Duplexing and tuning information -
F;mrrir z&nﬂ.di;m.. Windom  135ft. long I C ey Orders or C.0.D.
N T 795 % Versatel Communications
Antennas Wes} WE% E-ﬁ' lng " Orders 1-800-456-5548 For info, 307-266-1700 HR2510, RCI2950, CONNEX 3300, COBRA 148,
Box 500625, Provo, UT 84605 otiine 801-373-8425 P.0. Box 4012 » Casper, Wyoming 82604 GALAXY SATURN, plus many more kits to in-
CIRCLE 135 ON READER SERVICE CARD CIRCLE 259 ON READER SERVICE CARD crease your modulation, $198.95. (800)536-0108.
BNB350
ATV ca” VER TERS = FﬁL’NEA i A MPLIFIERS QSL CARDS — Standard and custom. Your ideas

DISCOVER THE WORLD OF HF AMPLIFIERS per MOTOROLA BULLETINS UNIVERSAL DIGITAL FREQUENCY READOUT

FAST SCAN TELEVISION Parts List for HF Amplifiors (2-30MHZ) TH-1 (Wiredtestad) NPT .- 5148.95 OF Ours. E:IEE“EM quallt‘y'. Foil stamplng E\I"E.Iiﬂhlﬂ.
Described in the MOTOROLA Bulletins R S e Many designs and type styles. Catalog and sam-
70 CM ::::iﬂ rtchosd et Model 90 Heat Sk (65X 12x1.6) _§ 2400 ples $1.00 refundable. WILKINS, Dept. A, Box
ANTTSL 20W =863 140W CHS-8 Copper Spreader (8x6x )5 2200} | 787, Atascadero CA 93423 BNB370
ANTTSH 20W EB27A 300W We stock Hard-to-Find parts
EB104 BOOW CHIP CAPS-Kemel’'ATC
New!! 1K WATT 2-50 MHz Amplifier EE%LGE;E%:E; E_EE‘EEHE'WSWW IT'S BACK! The return of the HW-8 Handbook!
PONEAILITIERS Wi COMBINERS 2 et By oo SO Second printing. Modifications for the Haati‘_l QHE
| _AMATEUR TELEVISION CONVERTERS 1000 Watt PEP 2.8adt . § 7005  DPROADBAND HF TRANSFORMERS rigs. First class mail $11. DX add $4 for air mail
ATV3 420450 (GaAS-FET) $ 49.95 K : : MINI-CIRCUIT MIXERS I
ATV4 902928 !Gaa.s-FEﬁ . $ 5095 r:: R0 WINE RS Sk i SRS O A 4" 4 shipping. H‘rilliﬂ Bryce, WBBVGE, 2225 Mayflower
z = mmnw#ﬂ% saL X (1o-00oMz). s 79s] | NW, Massillon OH 44647, BNB404
35 Wat Model 3354 S TS Kt KEBG7-2K (K ... $159.95 Low Pass Filters
7S Watt Modal BTSA.........oeoeeaee 511085 Knt KEBE7-PCB (PC Board) .....cocrnrannne £ 18.00 for Harmonics (Up to 300W) BUTTERNUT ANTENNAS. NEW. in box. 2 |E“—
in ki KEBE7-1 (MANUAH ...oouvs s e irinssasnsensss) 5,00 . 15m, 20m, 40m, : 3
Avallable in |'I.EIF wlrlaﬁlsd - [ anua:l b - 10m, 15m, 20m, 40m, 80m & 160m H?EV. $1?5; 3 |Eﬂ = H?EE. $250 {210} 435-6190.
For detailed information and prices, call or write for our free catalog. BNB435
s
HAMS—NEED COMPUTER RIBBONS? Lowest
Add $4.00 for 508 Millstone Drive » Beavercreek, Ohio 45434-5840 prices. Color or black. Stale your needs. Free in-
shipping & handling (513) 426-8600 = FAX (513) 429-3811 fo. Special deal for clubs. HARCLY(C), P.O. Box
Use Your Reader Service Card Today! Our Advertisers Want To Hear From You! WHY RISK FAILURES With Aerial Supports?
Dacron rope, high UV resistant, non-stretch Mili-

—s tary Type black DOUBLE (unlike our competitors'
POCket Morse e | single) braidied. 1-800-328-4773, BNBS557
C d T I . Now Wﬂ@! 341 | | buPLEXER TUNING GUIDE. A complete bookie
0 e ral ner i | dO Sﬂmethmg showing step-by-step instructions on tuning all

types of duplexers. Included is theory of opera-
Iﬁ::tltl;' (t:i:]ad: cﬂ?:ﬁ;ﬁ&efn e ﬂ.bmlt tion, detailed diagrams and much more. Send

Take it anywhere to practice the Weather $9.95 plus $2.50 s&h 1o RGM PUBLICATIONS,
Ideal for beginners to advance 533 Main Street, Hillsboro NM 88042, For faster

ur ULTIMETERTI Weather service using a major credit card call (505)895-
Station protectsyour equip- 5333 and order today. 30 day money back guar-
ment, gives you up-to-the-sec- antee. BNBE35
ond data to transmit on
SKYWARN and A.R.E.S. networks. FOR SALE icom IC-2SAT, IC-W2A, PK-88 Laptop
Tells you when high winds threaten so computer, personal autopatch, Epson Printer. An-
vou can erank down your tower and safe- thony Nota, (201)284-1105. BNBG75
. guard other equipment. You get over 20
L weather functions: HAM RADIO REPAIR- All makes and models.
Features: Only | * Wind Speed Fasl, Professional Service. AFFORDABLE
* Code rates from 3 to 31 wpm and Direction ELECTRONIC REPAIR, 7110 E. Thomas Rd.,

(40 ft. cable) =
* Temperature

26 ft. cabl
(20 ML cable) || pogs' $658 NEW MARCH (ONLY) SPECIALS

Alarms * Highs/ ROTOR SALE CD-45l1, $230; Orion OR-2300,

* Plays standard or Farnsworth. $29.00
* Dimensions 1" x 3.8" x 24"

* Runs 40 hr on one 9v battery

3 Modes of Operation

1. Continious {resh random code.

Scottsdale AZ 85251. (602)945-3908.  BNB700

( selectable letter groups, ie A-Z, 0-9, and more) Inwsftimeis:': $850; send stamp for complete list. Alinco DJ-
2. Random code practice test PR " dates ® Metric/ 580T, $385; ALM-203, $209.99; EBP-12NA, $52;
( Check your accuracy against the answer key) English * Op- DJ-F1T, $255; DJ-G1T, $285; DJ-120T, $190:

3. Interactive training mode

tional EE]f-El'nI}I}rII'Ig rain gauge = Hn'dﬂy money back ALM 203T, $2uggg' Standard CCH‘?DEA1 $?1'D:

ST & SO WA C-228A, $530; C-5608DA, $760; Yaesu, in stock:
Deluxe Pocket HOME WEATHER STATION ... Only $179.00 ICOM BC-50U, $50.50; BP-21, $30; BP-22,

|VI 1 Add a Second Keyboard/Display Unit...Only $69.00 $34.50; BP-23, $28.50; LC-14, $11.50; MFJ
6 h‘?ﬂﬁifﬂ?ggsa:{:l‘lalgfﬂl{; NEW! Add our PC DATA LOGGER ..... Only $69.00 8158, $50:; 49EY, $120; Ameritron ALS-500M,

5 shipping & 1 ' . $729; Bencher BY-2, $72; XZ-2, $50; ST-3, $150;
The deluxe unit has 3 additional modes N 10 LSS, SO6L W SUPOtAG & SMMESNOR: Yol 1O0: RN WA,

For information or to order with VISA/MC: ST-1, $55; §T-2, $70; Butternut A17-12, $44.50;

4. Continious newly generated QSO. TOLL-FREE 1-800-USA-PEET (872-7338) 30 MRK, $44.50: Cushcraft 220-SK, $60: AR2,
L Mew LE0 dee SINRTNES Gncyine) FAX orders: 908-517-0669 $33: 230 VPK, $100: RF Concepts VHF1-60,
5. Practice code exams just like the real Or send check, m.o. or credit card no. and exp. date to: $200; 3-22B, $120; Mirage C22A, $110: C211
code tlesl. (incl. answer key to check accuracy) S s . T s »
6. Conlinious random words PEET BROS. COMPANY ﬁl-?hfi}lﬂumdﬂd_wﬁﬂ_ $230; C106, $150; C1012, $215; Larsen, in stock;
Computer Aided Technology Visa&MC, Add $5 S&H| - Allenharst NJ 077 500 ft. RG-213, $150; Drake E7000, $300. LIMIT-

10132 Monroe Dr., Dallas, Tx 75229 PH 214-350-0888 Free Brochure  Our J8th Year S TR ED TIME OFFERS. LOOKING FOR SOME-
CIRCLE 276 ON READER SERVICE CARD THING NOT LISTED OR HARD TO FIND?
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CALL OR WRITE. Over 8,800 ham-related items
in stock for immediate shipment. Mention ad.
Prices cash, F.O.B. Preston. HOURS: TUESDAY-
FRIDAY 9:00 TO 6:00, 9:00-2:00 P.M. MON-
DAYS. CLOSED SATURDAY & SUNDAY. ROSS
DISTRIBUTING COMPANY, 78 SOUTH STATE,
PRESTON ID 83263. (208) 852-0830. BNB707

ELECTRON TUBES: All types and sizes. Trans-
mitting, receiving, microwave . . . Large inventory
= same day shipping. DAILY ELECTRONICS,
10914 NE 39th ST. Suite B-6, Vancouver, WA
98682. (B00)346-6667 or (360)896-8856.
BNB719A

MINIATURE POLICE RADAR TRANSMITTER

One mile range, $41 assembled, $31.00 kit. 9025

Coldwater Rd. Bldg. 100A, Fort Wayne IN 46825.
BNB719B

HAM RADIO REPAIR—Prompt service.
ROBERT HALL ELECTRONICS, 1660 McKee
Rd., Suite A, San Jose CA 95116. (408)729-8200.

BNB751

WANTED: HAM EQUIPMENT AND RELATED
ITEMS. Donate your excess gear, new-old-in-any-
condition to the Radio Club of Junior High School
22, the nation’s only full-time, nonprofit organiza-
tion working to get ham radio into schools around
the country as a teaching tool using our
EDUCOM—Education Thru Communication—
program. Send your radio to school. Your donated
material will be picked up ANYWHERE or ship-
ping arranged, and this means a tax deduction to
the full extent of the law for you as we are an IRS
501(c)(3) charity in our 15th year of service. It is
always easier to donate and usually more finan-
cially rewarding, BUT MOST IMPORTANT your
gift will mean a whole new world of educational
opportunity for children nationwide. Radios you
can write off, kids you can't. Start 1995 by helping
a child and yourself. Write, phone or FAX the
WB2JKJ “22 Crew” today: The RC of JHS 22,
P.O. Box 1052, New York NY 10002. 24 hours call
(516) 674-4072 or FAX (516) 674-9600. Meet us
on the WB2JKJ CLASSROOM NET, 7.238 MHz
1200-1330 UTC daily and 21.395 MHz from 1400
to 2000 UTC. Look for us this month at the Char-
lotte NC Hamfest. BNB762

PACKET RADIO Join TAPR, connect with the
largest packet/digital group in the US. Creators
of the TNC-2 standard. Benefits: news-
letter, software, discount on kits/publications.
$15/year US, $18 Can/Mex, $25 elsewhere
Visa/MC. When joining, mention 73, receive
TAPR's new book, Packet Radio: What? Why?
How? ($9 value) FREE! (817)383-0000.
Mail:8987-309 E. Tangue Verde Rd. #337, Tucson
AZ 85749-9399. BNB765

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kit comes with a 32 waltt Solarex VLX pan-
el and a ten amp Sunlogic charge controller. Spe-
cial introductory price $275 plus $7 shipping.
SUNLIGHT ENERGY SYSTEMS, 2225 Mayflow-
er NW, Massillon OH 44647. BNB774

R-390A—SALES—-SERVICE—PARTS. Info
SASE: MILTRONIX, P.O. Box 3541, Toledo OH
43608. BNB813

FREE IBM SHAREWARE AND HAM CATALOG.
Morse Code Computer Interfaces, $49.95. DYNAM-
IC ELECTRONICS, Box 896, Hartselle AL 35640.
(205)773-2758, FAX (205)773-7295. BNB815

TERII G A Half WHAT?

That's what he aslled. Twice. | was the only DL he
could hear on the band that 1s1 morning of the all-Asia
contest. Same for another 40 JA% 1ill the DL's with
hinears and quads fimally got through. My 15 meter
HalfSquare buag unnoticed uader the eaves. Nice
w0 be beard, 2ot seen. Nicer 1 work DX without

wwer or amplifier. When vou order add 55 PRH.
16N 15M s B 485\
33895 S§4495 995 ‘559.9'5 .
AntennasWest ine:
Box 50062-S. Provo, UT 84605 Bnu- 73
Plans, panierns technical details in TechNote #1228 §5.95

CIRCLE 89 ON READER SERVICE CARD

Vv ELECTROMAGNETIC FIELD METER v

Reduce exposure to potentially harmful
electromagnetic fields. Alphalab’s handheld TriField™
Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
poorly grounded or shielded equipment, high VDT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1
mW/cm?2).

Electric and magnetic settings are omnidirectional,
measuring full magnitude of fields without the need to ™
reorient the meter. Price of $145 includes delivery and
one-year warranty.

Alphalab, 1280 South 300 West, Salt Lake City, UT 84101
Call (810) 532-6604 for speedier service or free literature on
electromagnetic radiation health risks.

We specialize in CB radio modification
plans and hardware. Frequency and FM

conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $3

CBC INTERNATIONAL
LOU FRANKLIN/KENH Owner
PO BOX 31500X. PHOENIX. AZ 85046

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

6
DESIGNING A YAGI HAS
”
NEVER BEEN SO EASY! = CABLE X-PERTS, INC.
. . /3 Amateur Radio Today, April ‘94 DC POWER SUPPLIES HEGULATED
[ T ":..;‘::1 L] %0 oW -IH; q‘_'q.l aT _ih | SECGH
1 e 5 0 Ve O A S 5 $29.95/cach
E [ 8o
| = (k= i SECOM-11
-1 . | $61.95/each
i et oe b e |
: 5 SECOM-14
5 : $71.95/each
| P SN
- @2 L s . CF BT |
—3— | ) 7 N i SECOM-20
== \ $88.95/cacn
== Ha = “w, i
=k I Y] .
S Sl () qu*_* Imput Voltage 117VAC
—1— ‘_ m Qutput Voltage 13.8VDC
— - ' - Output Current Duty Cycle Continuous
i \ SECOM-6 6AMPS 4AMPS
== S/ SECOM-11 11AMPS 8AMPS
Ty x"“mq______‘_-_r___ _,-HF- FIL TR s | BEBU'“"‘I" 1‘m 1“‘“#&
12 o moee cmwam) SECOM-20 20AMPS  15AMPS
Why spend big $Son unmendly, overpriced 50% DUTY CYCLE 5 MINS “ON" 5 MINS “OFF
and very slow optimize-only software 777 * FEATURES
Quickyagi, the high speed, low cost, easy-to-use software * OVER VOLT PROTECTION
features auto design & optimize plus performance analysis * OVER CURRENT PROTECTION
With amazing accuracy. it will accommodate 17 elements, = SHORT CURCUIT PROTECTION
Freq to 1 Ghz , mntg/boom and tapered element modeling, « EXTERNAL FUSE
folded dipole, scaler, and prints all files, polar plots and * RED & BLK BINDING POST
graphs Both co-proc. & no co-proc. versions are included + Cigarette Lighter Receptacle on Secom-6 only.
For PC-AT w/ 640 K RAM. VGA, EGA, CGA,_ Herc and DOS 1.0 or higher WARRANTY ONE YEAR Pilus Shipping
-
Quickyagi ™ s S 392 See CABLE X-PERTS other advertisment!
Add $3 00 s&h or $5 00 for EH—TJ;.; :ﬂ:l Incl. Callsign w/order OHDEHS oNLY 300-323-3340
5 ar no 0 rs =
Send SASE for complete info = US Check or Infternat’| Money arder Ta'ﬂh InfD 703-503-1 B'EE FHI.?UB'!SOE-‘IE?U
_Arizona orderc add 5 5% state tax = Specify 3.5" or 5 25" floppy disk 113 McHenry Rd. Suite 240 IQI_
| RAI Enterprises (s02) 4359523 (== Buffalo Grove, IL 60089-1797 '~ —
J _ 5638 W. Alice Av. Glendale, AZ 85302 e Complete Literature Mail #10 SASE | "'..
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‘:DNL " IS.INTERNA AL CALL D EIR;}'

Hamcall online service gives you access to
over a million hams via your computer &
modem. Updated cach month! Oniy $29.95
per year. Unlimited use - 24 hours a day -
you pay for the phone {::1111
703:894-5
B00:282-5628 BUCKMASTER

Route 4, Box 1630 - Mineral, Virginia 23117 [CH=
'\_ internet: infof@buck.com _)

The $349 .00 Buller-Tesed QRV Solar Power Supply keeps your
repeater on the air “round the chock or powers your 100w HF station
60 hrs a month. Control circuit speeds charge, protects pel cells &

sealed hatteries. Fully assembled, QRY, portable. Easily expanded.

Add S105&8H lnfo 51
801)373.8425 ~amiLTEEPRasIVest

CIRCLE 336 on READER SERVICE CARD

FAX 703:894-9141

CIRCLE 7 ON READER SERVICE CARD

Sell your product in 73 Amateur Radio Today!
- Call Dan Harper today...

i 1-800-274-7373

0 JAZZ UP YOUR REPEATER

‘ * Give your repeater a variety of tail messages
\ * Pre-schedule announcements of special events
® Voice mail feature

® Control remotely via DTMF

* Digital packet cluster info converted to voice

® In use world-wide

* Complete system -computer board and software for $259 U.S.

* Many interesting features - call for information package

1-800-563-5351 Toll Free From USA 1-306-781-4451
1-306-781-2008 FAX 1-306-781-2070

Direct
BBS

DIGITAL COMMUNICATIONS INC.

P.O. Box 293, White City, SK, Canada SOG 5B0O

CIRCLE 181 ON READER SERVICE CARD

Why buy a TNC?
PC HF FAX + PC SWL $179.00

SPECIAL COMBINATION OFFER

For a imited time, if you order PC HF FAX $89 (see our
other ad in this 155ue), you can add our new and improved
PC SWL 3.0 for $80.00 instead of our regular low price of
$99.00

PC SWL contans the haroware, software, nsiructons
and frequency ksts needed 10 alfow you 10 recewe 2 vast
vanety of digital broadcasts transmifted over shortwave
rachc. All you need 1s any IBM PC or compatible computer
and an S5B shortwave receiver. The product conssts of:

Demodulator

Digital Signal Processing Software
200 Page Tutorial Reference Manual
World wide Utility Frequency List
Tutorial Audio Cassette with Sampies

PC SWL automatically decodes Morse code, RTTY

AMTOR, SITOR, NAVTEX and ASCH
PC SWL lets you tune in on world press semrices

meteorological broadcasts, ham rado operators, coastal
shore stations, aviation telex and much more digital action
on the shortwave bands. Why pay for another expensive
box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Osailloscope

D:gital Waveform Presentations

Auto Calbraton and Code Recognition

Continuously Tunabie Fiter Frequences

Vanable Shift

Adjustable CW Filter Senstivty

Unatiended Capture and Primting

integrated Text Editor

Integrated Log and Database

Shell to DOS applications

Seamiess Integration with PC HF Facsimile
Call or write for our complete catalog of products.
Visa & MasterCard welcome.

Software Systems Consulting

615 S. El Camino Real, San Clemente, CA 92672

= T-shirt 100% preshrunk
cotton

» Sweatshirt 50/50 cotion blend
* T-shirts $14.95 + $3S'H 7,
= Sweatshirts $26.95 + $4 S/El
«SizesM L XL

(XXL $2 more)

* 52 discount on
multiple orders
* Visa/MC Purchases

I Shipped next day &
* Ca residents add 7.75% lu@ ;

* Return stem in 30 days for
full refund

HELP TO PUBLICIZE
HAM RADIO

Our full color design makes the point that
when an emergency strikes you can count on
Ham Radio operators to keep the lines of
communication open. Join with hams all over
America who are proudly wearing our new
| shirt design. Place your orders today.

Ray Sarrio WB6SIV
6147 Via Serena St.
Rancho Cucamonga, CA 91701

24 hr. order line 1-800-413-1129
or call 1-909-987-1020

CIRCLE 300 ON READER SERVICE CARD
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Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 244 ON READER SERVICE CARD

THE ANARCHIST'S BBS is a resource for Anar-
chists, Investigators, Researchers, Computer
Hackers and Phone Phreaks. Categories include:
Computer Hacking, Investigation Technigues,
Telecommunications Technology and Surveil-
lance. Call (214)289-8328 for free tnal access.
BNBB831

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Lat-
est home study fast easy audio video. Q & A pool
disks. FREE details WPT PUBLICATIONS
(800)B0O0-7588. BNB840

ELECTRONICS GRAB BAG! 500 pieces of new
components: inductors, capacitors, diodes, resis-
tors. $5.00 postpaid. ALLTRONICS, 2300 Zanker
Rd., San Jose CA 95131. BNB855

SGC, INC., an HF S5B radio manufacturer has
openings for technical sales and support persons.
Must have General Class license, good verbal
and writien skills. Knowledge of markeling, dealer
networks and marine industry helpful. Musl be
willing to travel. Send resume and salary history
to SGC, Inc., P.O. Box 3526, Bellevue, WA 98009
USA. BNB880

WANTED: BUY AND SELL All types of Electron
Tubes. Call (612)429-9397, Fax (612)429-0292.
C & N ELECTRONICS, Harold Bramstedt, 6104
Egg Lake Road, Hugo MN 55038. BNB915

COMMODORE 64 HAM PROGRAMS 8 disk
sides, over 200 ham programs $16.95/$.29 stamp
gets unusual software catalog of Utilities, Games,
Adult and British Disks. HOME-SPUN SOFT-
WARE, Box 1064-BB, Estero FL. 33928. BNB917

RADIO REPAIR Amateur and commercial, pro-

fessional work. Fred Fisher WF9Q, 6866 W. River

Rd., South Whitley IN 46787. (219)723-4435.
BNBS30

RF TRANSISTORS, Japanese transistors and
tubes need dealers, repair shops, kit makers, elc.
for 25C1969, 25C2312, MB8719, MRF455,
MRF454, 25C2879 and more. WESTGATE
(800)213-4563. BNB950

FREE HAM GOSPEL TRACTS. SASE. N3FTT,
5133 Gramercy, Clifton Heights PA 19018.

BNBS60

PRINTED CIRCUIT BOARDS for projects in 73,
Ham Radio, QST, ARRL Handbook. List SASE.
FAR CIRCUITS, 18N640 Field Ct., Dundee IL
60118. BNB966

ROTOR PARTS ROTOR SERVICE, ROTOR ac-
cessories: Brak-D-Lays, Quik-Connects, Pre-Sel
mods. NEW models for sale. Free catalog.
C.A.T1.S., 7368 State Road 105, Pemberville OH
43450. BNB996

SECRET CB BOOKS 1-29 $10 ea., SAMS books
$15 ea. Tune up masters books 1-6 $17 ea.,
Uniden export service manual $10, RCI
2950/2970 service manual $10. Call for free cata-
log of other goodies. 1-800-536-0109. BNB999

EMERGENCY COMMUNICATIONS T-SHIRTS in
large letters on back with Federally Licensed Ra-
dio Operator insignia on front. 100% cotton in
Large, XL, XXL. $18. 1-800-435-3528. BNB1002



Avcom PSA-65A Spectrum Analyzer Battery-
powered portable 2-1000 MHz w/ 10 kHz resolu-
tion filter and carrying case. Purchased for $3,400
less than two years ago. Used briefly to set up
one cable TV installation. Best offer over $1,200
or trades for 486 PC. Ira, (212) 749-7170 after 6
p.m. BNB1003

SELLING: Motorola T1930 10 meter transmitter
chassis; P350 RF unit; P353 modulator; P351,
P352 power supplies. Joe, (708) 894-2482.
SELLING: Motorola 900 MHz, AM single-channel
commercial transceiver, best offer. Klaus, (708)
966-4835. WANTED: Working ICOM IC-3A or IC-
3AT. Klaus WB9YBM (708)966-4835. BNB1004

Budget QSL Cards $1 for samples (refundable
with order) B.B.B.S., 170 North Wilson Road
#132, Columbus OH 43228-1263. BNB1005

Native Ukrainian wanis to be your Tech Rep in
Ukraine or Eastern Europe. Fluent in four lan-
guages, BSE degree, highly skilled in IBM/DOS
hardware/software networking, LF to UHF com-
munications, antenna and transceiver design.
Training or temporary work in the USA to leamn
your products OK. KC1VF/USSWE, (703) 231-
6478, P.O. Box 2490, Christainsburg VA 24068.
BNB1006

WANTED: Crystal radios, Galena or germanium
diode. Factory-built or quality home-brew, pre-
1960. (503) 231-9708, or P.O. Box 42351, Por-
head OR 97242. BNB1007

SCANNER SOURCEBOOK: Nationwide Directo-
ry of products available for your scanner. Over
400 listings. 42 pages. Send $12 or an SASE for
info. GRIFFIN RESEARCH, 16333 Harbor #110-
B, Fountain Valley CA 92708-1311. BNB1008

CODE 5 News and Petition information. SASE to
KB7PNQ, 503 Dubois Atreet, Cheney, WA 99004,
BNB1012

REPEATER CONTROLLER WITH AUTOPATCH
$99.95. DTMF controllable, long distance phone
number reject, four control output lines, two cour-
tesy tones, swilch-selectable CW callsign. Kit in-
cludes assembled tested board with Intel B748
MPU, LEDs, TX, RX, phone, power. For info call
or write to JOHN BELL, 1381 Saratoga St., Min-
den, NV 89423; (702)267-2704. BNB1014

AMATEUR RADIO REPAIR, most makes and
models, discount labor rates until June 1995.
WESTERN AMATEUR RADIO REPAIR CO.,
John Rupe, Box 697, North Cove, WA 98547,
(360) 267-4011. Thanks, AB7DR. BNB1015

MINT SHEETS: RARE 1964 AMATEUR RADIO

STAMPS. $25 ea., plus $3 S & H. Suitable for

framing. KSRDP, Gene, (512) 321-2005.
BNB1016
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CIRCLE 116 ON READER SERVICE CARD

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

MAGGIORE ELECTRONIC LAB.

600 WESTTOWN ROAD, WEST CHESTER PA 19382
Phone (610)436-6051 Fax (610)436-6268

Repeaters

Repeaters - VHF - UHF - Transmitters - Receivers - Controllers - Links -
Antennas - Duplexers - Remote Base - 2 Year Hi Pro Repeater Warranty

Hi Pro

PLEASE CALL OR WRITE FOR OUR COMPLETE FREE CATALOG

Use Your Reader Service Card Today! Our Advertisers Want To Hear From You! J

Sell your products in
73 Amateur Radio Today.

For details call
Dan Harper

at (800) 274-7373.

The Worldwide Aeronautical
Communications Frequency Directory

EVERY ISSUE OF

73 Amateur Radio Tnday
on Microfiche!

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

AERONAUTICAL
COMMUNIGATIONS

Youcanhaveaccesstothe treasures
of 73 without several hundred
unds of bulky back issues. Our
4x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a batterg operated hand

mmmmﬂmm mm' held viewer for $75, and a desk
able source book. - Monitoring Times model for $260. Libraries have
| mﬁmamwmmm Applicable to these readers.

_the novice as well as to the advanced monitar. A

ook secand to none. | could go all night with. The collection of over 600
superiatives. .. New Zealand DX Times microfiche, isavailableasanentire
Quite simply the best and most authoritative book set, (no partlal sets) for $28S plus
on aircraft communications.  Short Wave Mag. g5 shlppm USA). Annual

This has Io be the most complete treatise on HF, updates available for $10.
VHF and UHF voice and digital aircraft communica-

tions we have seen. Over 2350 discrete frequen-
cies are given exhaustive attention with in-depth

Satisfaction guaranteed or money
explanations of who, what, where and why vanous back! BL’CKMASTER

communications take place. A bargain at $19.95.

Westiink Report Route 4, Box 1630
Universal Radio Mineral, Virginia 23117
6830 Americana Pkwy. 703:894-5777-800:282-5628
Reynoldsburg, OH 43068 Internet: info@buck.com

universal W ¢ Phone: 800431-3039 | | ™) Fax 703:894-9141
geleilo MM 1 1=M] & FAX: 614 866-2339 -
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Uncle Wayne’s Bookshelf

REFERENCE

TAB2701 Transmitter Hunting by Joseph Morll
and Thomas Curiee Radio direction finding simpli-
fied. $19.95

UE202 RTTY Today by Dave Ingram Modern
guide 10 amateur radioteletype. S8.95

TP0O2 The World Ham Net Directory by Mike
Witkowsls New—2nd edition. Introduces the special
imierest ham radio networks and shows you when and
where you can tune them in. $9.50

WGPB7158 1895 North American Callbook
The 1994 North Amencan Callbook lists the calls,
names, and address information for 300,000+ h-
censed radio amatewrs in @l countries of North Amer-
ica 529.95

MMH24 Radio Handbook, 23rd Ed. by Wiiliam (.
Orr WGSAI 840 pages of everything you wanted 1o
know about radio communication, $39.95

WGP1234 1995 International Callbook The
sew |99 International Callbook lists S00,000+ li-
censed raho amatcurs i (he countnies outside North
Amenica. It covers South America, Esrope, Afnca,
Asia, and the Pacific area (exclusive of Hawan and
the U.S, possessions). S35.00

DOV41 Basic Electronics Prepared by the Bu-
reau of Naval Personrel Covers the important aspects
of applied electronics and electronics communica-
toas. $10.95

DOV76 Second Level Basic Electronics Pre-
pared by the Bureau of Naval Personnel Sequel 10

SHORTWAVE

NBPAWS4P 1994 Passport to World
Band Radio by Imiernarional Broadcasting
Services, Lid You'll get the latest station and
lime grids. 517.95

07R25 The RTTY Listener by Fred Oster-
man New and expanded. This specialized book
compiles issues | through 25 of the RTTY Lis-
tener Newsletter, Contains up-to-date, hard-to-
find information on advanced RTTY and FAX
monitoring techniques and frequencies. $19.95

09542 The Scanner Listener’'s Handbook
by Edward Soomre N2BFF Get the most out of
your scanner radio. $14.95

CRBSM1 Scanner Modification Hand-
book, Vol. 1 by Bill Creek provides straight-
forward step-by-step instructions for expanding
the operating capabilines of VHF scanners.
§17.95

CRBSM2 Scanner Modification Hand-
book Vol. 2 by Bill Creek Here it i5—a com-
panion o Vol. L. In fact, Vol. 2 has a section
that provides improved approaches and updated
iechniques for the mods in Vol. 1. There's 18
ncw cxciting modifications for popular scan-
ners, $17.95

TAB 335643 Tuning In To RF Scanning
From Police 1o Satellite Bands. Bob Kay. 150p
1994, Tab Books. This is a wonderful book for

the VHF-UHF scanner listener. It explains
aboul the various radio bands, antennas, the
laws, and lists frequencies for every imaginable
service . . . including the Secret Service, FBI,
military, IRS, prisons, Fish & Wildlife, McDon-
ald’s order windows, nuclear search leams, rail-
roads, Russian satellites, Treasury Dept, wire-
less microphones for concerts, and $0 on.
514.95.

07AE6 Aeronautical Communications
Handbook by Robert E Evans Exhaustive,
scholarly treatment of shonwave acronautical
listening. $19.95

AR4025 Beyond Line of Sight. This book
shows why, as we know today, VHF radio
waves can (ravel thousands of miles, Shows
how hams discovered or pushed forward the
discovery of the propagation modes that make
VHF DX possible: tropo, sporadic-E, aurora
and auroral-E, meteor scatter, F-Layer propaga-
tion, transequatonial propagation and earth-
moon-carth, S12.00

TAB 447748 The Shortwave Listener's
Q&A Book—Everything vou need o know 1o
enjoy Shonwave Listening. Anita McCormick.
142p 1994, Tab Books. Choosing receivers, ac-
cessories, antennas, frequencies, and getting
QSLs. SWL is an exciting hobby . . . that's
what got me interested in hamming . . . Wayne.
§12.95

-

WAYNE'’S PICKS

Y N

Basic Electronics, thorough treatment of the more ad-
vanced levels of applied electromics. $9.95

20N096 How To Read Schematics (4th Ed.)
by Donald E. Herringion Written for the beginner
in electronics, but it also contains information
valuable 10 the hobbyist and eagineering techmcian.
51995

WLSWOCP Radio Operator's World Atlas by
Walt Stinson, WOCP This is a compact (5x7), de-
tailed, and comprehensive world atlas designed 1o be
a constant desk top companion for radio operatoss,
S1795

TAB37109 Secrets of RF Circult Design by
Joseph J. Carr Written in clear non-techmcal lan-
guage, covers everything {rom aniennas 10 ransistors.
521.95

DP918 73 Magazine Index 1960-1990 A com-
plete index to every anticle published in 73 Magazine
through 1990. Book $15.00 DP919 IBM software
{specafy type) 520.00

TAB11065-1 Mastering Radio Frequency Cir-
cults by Joe Carr, 411 p. If you're interested in
learning about radio components and circuits, this
book 1s great! Plus there are a ton of simple circuits
you can binld. [t explains how cancwits work, about
test equipment, receivers, the works, This will take a
lot of the mystery out of how radios work. the casy
way. This will be one of your betier $20 ham invest-
ments, $20.00

WG2 The Million Dollar Video Uncle
Wayne has made a video which cxplains how
just about any company can increase sales by
over a million dollars just through the sneaky
(aka intelligent) use of promotion. As a maga-
zin¢ ¢ditor and publisher he explains in detail
how you can manipulate these people 10 gve you
wns of free adveniising. Video of Uncle Wayne
showing you how to beat the system. Order §1
million Video, 539,95

“SEEK YOU" by The Ham Band—The titles
include “Always on the air”, “On the Monday
Evening Grayline™, "Radio Widow™, “The Trip
10 Dayion™, “The Contest™ and seven more. The

ham racho CD started as a bit of a joke by An-
drew and Lissa Huddlesion who quickly discov-
ered that there are many experiences that radio
hams go through which are interesting enough to
sing about. This is an extremely entertaining CD
and will strike a chord with any radio ham, SWL
or XYL—an ideal present! SYCD §15§
SYTAPE 510,

IBBE57 Dumbing Us Down: The Hidden
Curriculum Of Compulsory Schooling. by
John Gario If you enjoyed “Declare War”™, you'll
enjoy this also. A Wayne Green recommended

SOFTWARE

GGTE Morse Tutor From beginner to Extra class
in easy seli-paced lessons. Code speeds from 1 w over
100 words per minste. Standard or Famsworth mode
Adjustable tone frequency. Creste your own drills,
practice or actual exams. Exams conform 10 FCC reguire-
ments, 5 1/4" [loppy for IBM PC, XT, AT, PS/2 or

computibles.

GG52JS Morse Tutor 525" Disk 519.50
GG312 Morse Tutor 35" Disk 51950
GGADYS Advanced Edition 525" Duk 51995
GGADY3 Advanced Edition 3.5° Disk S19.95

Lanze Code Programs—{Available on 5 1/4" *
disk.) Inexpensive complewe study guide code programs
for both the C64/128 Commodores and the [BM compati-
bles. Programs include wpdated FOC questions, multiple
choice answers, formulas, schematic symbols, duagrams,
and umulaed (VE) sample west

reading. §9.95.

IBM Part#  Commodore Pand Price
Novice LZIBMOI1 LEOOMO| S1495
Tech LZIBM2  LZ00MI 51495
General LZIBMO3  LZ00MO S1495
Advance  LZIBMOS  LZ00MM S19.95
Extra
(New Pool) LZIBMOS  LZOOMOS 519.95

* Add $2.00 for 3 112" Disk

VIS Study Cards Compact, up-to-daic Flash Cards
with Key Words, Underhined, Quiz on hack. Formulas
worked oul. Schematics at your fingertips. Used
SUCCESSFULLY by ages 610 81!

NOVICE VIS0l 511.95
TECH visnz 10.95
|GENERAL ViSO3 9.95
ADVANCED VIS4 1595
EXTRA VISDS 14.48

NEW ITEMS

W5GWHO Ham Operator Education Pack-
age Software, Novice—Extra for PC's, contains
both 3 1/2" and § 14" disks. $19.95

WS5GWNSW No-Code Ham Radio Software
Package for PC's, contains both 3 1/2° and
5 1/4" disks. §29.95

W5GWNV No-Code Video, Manual, Part 97
Rules Learn how to be a ham radio operator.
329.95

AR4092 Your RTTY/AMTOR Companion
mvites you to explore the world of HF digital
communications, Il you've never opersted RTTY
or AMTOR before, this book is written expecially

for you! You won't find complicated technical
jargon here. Just information you can use righl
away. You'll discover how to . . . Assemble your
own RTTY/AMTOR station . . . Use RTTY and
AMTOR o talk 10 amaieurs throughout the world
. .. Compete in RTTY/AMTOR comests . . . Homt
for digital DX. $8.00

AR3754 Radio Frequency Interference—
How to find it and fix it. interference problems
are challenging. but curable. With the techniques
in this book, you can help restore electronic peace
in your neighborhood. S15.00

AR4661 Antennas and Technigues for Low-
Band DXing can be your ticket 10 low-hand suc-

cess. Drawing on the experiences of successful
DXers and the author's own considerable experi-
ence, John Devoldere, ONAUN, shares the tips and
techmques that can make the difference berween a
stalion that takes part in a coniest and one tha
wins it! 520,00

AR3819 Physical Desin of Yagl Antennas
by David B. Leeson WO QHS provides the wols
here to design and build robust Yagi antennas, us-
ing sound mechanical enganeenng pnociples. You
need no longer fear the consequences of wind or
e slorms on your antennas. With this iforma-
ton, you can build or “beef up™ existing Yagis
$20.00

RS-1 The Amateur Radio Mall Order Caia-
log and Resource Directory, 4th Edition

is the most comprehensive source book for elec-
ronic paris, software, and equipment Largeted o
the radio amateur or serous electronic hobbyist
anywhere! Plus a wealth of “valoe-added™ refer-
ence matenal all in 262 pages. 4th Edition clear-
ance at only S8.95. (was $16.00)

TAB4354 The Beginner's Handbook of
Amateur Radio, Third Edition by Clay Laster
W3ZPV, 395 pages. Thas 5 & wonderful book for
ncweomers. [ 15 basic and well illusiraied. Even if
you have all the other ham handbooks, you'll still
find this one useful. $22.00



ARRL BOOKS

AR1995 ARRL 1995 Handbook (71st Ed) Features:
added DSP, improved treatment of Pi and Pi-L. all
new all-dgital-logic, plus lots more. $30.00

AR10856-4 ARRL Operating Manual {4th Ed) In-
formation on how o make the best use of your station,
including: interfacing home computers, OSCAR,
VHF-UHF. 518.00

AR3657 QRP Notebook by Dave DeMaw WIFB Pre-
senls construction projects foe the QRP operalor.
$10.00

AR3207 WIFB's Design Notebook by Dave DeMaw
WIFB Filled with simple practical projects that can be
built using readily available components and common
hand wols. $10.00

AR Solid State Design Good, hasic information,
cwrcmt desagns and applicaboas, descripiioas of re-
ceivers, ransmuliers, power supphbes, and 1est equip-
ment. $12.00

AR4173 Now You're Talking! All You Need To Get
Your First Ham Radio License (2nd Edition) A
compleie study gude for the Technician and Nowvice
writien exam. Practical information every beginner
oeeds is writlen cearly and samply and in small doses.
519.00

AR4718 ARRL Repeater Directory 1993-1994
19,000+ listings with digipeaters, bandplans, CTCSS
(PL{TM)) tone chan, frequency coordinstors, ARRL
special service clubs, and beacon listings from 14
MHz 10 24 Giiz. 56.00

AR3398 The DXCC Companion by Jim Kearman
KRIS Spells out in simple, straightforward terms what
you need o be 2 successful DXer. $8.00

AR1250 Log Book—Spiral $3.50

AR3177 The ARRL Spread Spectrum Source Book
From a deceptively simple bepinming, 3 group of ex-
penmeniers sci out 10 develop first theoretcal and later
practical systems for spread spectrum commumica-

ANTENNAS

UE220 The Easy Wire Antenna Handbook by
Dave Ingram K4TWJ. Gives you all of the needed di-
mensi for 2 full range of casy 10 bmld and erecy “sky
wires " $9.95

WGPE7034 All About Cubical Quad Antennas by
William Orr and Stwart Cowan “The Classic™ on Quad
design, theory, construction, tion, New feed and
maiching systems. New data. S11.95

TAB 3270F Practical Antenna Handbook — Second
Edison, 1994, Joseph Carr, Tab Books. This 560-page
book s 2 real treasure. Joe stants with the fondamentals of
anicona and feedhne theory, explans aboul propagabon
of all kinds, and then provides a on of easy mienna con-
struction projects. It covers antennas and feeders for all
bands. You'll have a ball with this book. By the way, the
math where if's unavosdsble, but 1 won't bog you down
k even has the Z1-Special anteana, whach I've usad on
20m with some spectacular DXing swocess. i has an e1-
low angle of radsation and made i 0 | could
always work the rare st furst . .. Wayne. 526.95.

AR4734 ARRL Antenna Book The new I6th Edition
the best and most highly regarded information

oo anieana (undamentals, transmission knes, design, and

constrachon of wire anlennas.

ARD194 Antenna Compendium Vol. 1 Materals
on verticals, quads, loops, yags, medeced sire anienmas,
baluns, Smith Charts, antenna polarization. $10.00
AR2545 Antenna Compendium Vol. 2 Covers ver-
ticals, yagis, quads, muluband and broadband systems,
anienna selection. $12.00

AR2526 Companion Software for Antenna Com-
pendium Vol. 2 5 14" MS-DOS floppy. S10.00

UHF/VHF/PACKET

TAB3222 The Packet Radio Handbook (2nd
Ed) by Jonathan L. Mayo KRIT “__the defmative
guide 10 amateur packest operation. "—Owyn Reedy
WIBEL Ouly §16.95

ARTSCI U.S.Repeater Mapbook by Robert
Martin The Guide for traveling radio amateurs. $9.95

TP0OO1 The Basic Guide to VHF/UHF Ham
Radio by Edward M. Noll Provides a first raie in-
troduction 10 the 2.6 and 1.25 meter bands as well

BOOKS FOR BEGINNERS

W5GWNC Technician Class License Manu-
al: New No-Code by Gordon West This book
covers everything you need 10 become a Techni-
cian Class Ham Every guestion and answer on the
examinations i found in this on¢ book. FCC Form
610 application. §9.95

XTAL-1 The Crystal Sel Handbook by Phil
Anderson WOXI, Want to give a kid an excil-
ing present? Or maybe yoursell? Crystal sets are

tons. This book consists of anticles, papers and gov-
erament reports that document the process whereby

mﬁmmﬂhhm
hoard 10 the srwaves. 520.00

AR2960 Transmission Line Transformers (2nd Ed.)
by Dr. Jerry Sevick W2FMI Practical designs and spe-
cific information on construction techniques and
sources of material $20.00

AR385] Hints and Kinks Ideas for setiing up your
pear for comforizble, efficient operation. $10.00

ARRL License Manuals Complete FCC question

pools with answers.

AR418) Technician Class $ 6.00
AR468E General Class $12.00
AR3274 Advanced Class $ 800
AR3282 Extra Class $ 500

AR31E5 The Satellite Experimenter’s Handbook,
(2nd Ed.) by Martin Davidoff K2UBC Expanded and
revised. Focusing on satellites built by and for the in-
ternationnl radio amateur community, $20,00

AR2030 Your Gateway to Packet Radio (Zod Ed)
Tells everything you need o know about this popular
new mode. $12.00

AR4645 Satellite Anthology The latest information
on (J5CARs 9 through 13 as well as the RS satellites,

the use of digital modes, tracking antennas, RUDAK,
microcompuier, and more! $10.00

AR4481 Weather Satellite Handbook (dth Ed) by
Dr. Ralpk Taggart WBSDQT Expanded and revised 10
reflect iday ‘s weather-(ax satelbie technology. S20.00

AR4653 Companion Software for Weather Satedlite
Handbook 5 1/4" MS-DOS Floppy. $10.00

AR2083 Complete DX'er (2nd Ed.) by Bob Locker
W9K] Learn how 10 hunt DX and obtain hard-w0-get
QSL cands. $12.00

AR3762 Your QRP Operating Companion No spe-

AR4017 Antenna Compendium Vol. 3 More veni-
mmmﬂuhﬁmmm

condrolled currents, compuienized, installston,
muhlﬁ.p}u-ﬂﬂrudufuk;-nmﬂ
vanced. $14.00

AR2618 W1FB's Antenna Notebook by Dave De-
Maw WIFR Get the best performance out of unobtrusive

wire antennas and verticals. Build tuners and SWR

brdges. $10.00
WEFE?ID?HMHI‘HMHEE-
Orr C coverage of amateur CommunICa-
uons. S11.95

WGP87042 Beam Antenna Mandbook by William
Orr and Stuart Cowan Everything you need to know

about beam design, construction, and operation. $11.95

WGPB7077 Simple, Low-Cost Wire Antennas
For Radio Amateurs by William Orr and Sisar Cow-
nﬂh'mmumm
beams, “Invisible” antennas for hams in “wugh” loca-
tons! New data. $11.95

ARZ2200 Antenna Impedance Matching by Wilfred
N. Caron Most comprehensive book wrillen on using
Smith Chans in solving impedance matching problems.
S20.00

ARD410 Yagi Antenna Design
polished and expanded by Dr. Lawson $15.0

AR2995 Reflections will tl.'lLdispcl the half-truths
and outright myths that many believe are true about
transmission lings, standing waves, anienna maiching re-
flected power and antenna woers S20.00

AR3118 Reflections—Software for IBM 5-1/4"
510.00

as 23, 33, and 70cm. 56.95

AR3959 Your Packet Companion Perfect for the
packst newcomer S8.00

AR3878 Your VHF Companion Explor the fasc-
nating activities on the VHF bands, FM and repeaters,
packet, CW & SSB, Satellites, ATV, wansmitter hunt-
ing and more. S8.00

03R02 RTTY Today by Dave Ingram K4TWJ Most

alive and fun. Here's a whole book packed with
crystal set circuits that anyone can build. You
may get interesied enough to join the Crystal Set
Society and get their newsletler. Now stan saving
those oatmeal boxes, okay? 133 pages $10.95

AR4432 W1FB’s Help for New Hams by
Doug DeMaw WI1FB Complete for the newcomer.
Put together a station and get on the air. $10.00

cial rigs or expensive equipment o enjoy the excite-
menl and challenge of low-power operating. S6.00
AR3I69 QRP Classics Compilation of ARRL publi-
cations on building receivers, transmitlers, trans-
ceivers, accessonies. $12.00

AR4270 FCC Rule Book A must for every active
radio amateur. $9.00

AR0356 Maorse Code: The Essential Language
by L Peter Carron, Jr. WiDKV Expanded and
revised in its 2nd edition. How to handle distress
calls heard not only on the hambands but on

maritime and aircraft frequencies. $6.00

AR4114 Low Profile Amateur Radio For the Ham
who lives where anieanas are frowned upon. From
huding your antenna o operating with low power. This
books tells you how 10 get on the air using these tech-
%mdnﬂwm—wimnmmﬁngmu&un o your-
self,

AR3I983 Understanding Basic Electronics
An ARRL book 314 hig pages This explains every-
theng very sSmply: the math, DC, AC, ransastors, even
whes (wow!). Dint cheap at $17. Isn't it about time
you undersiood the fundamentals? $17.00

CODE TAPES

T3T05 “Genesis™ $5.95

5 wpm—This beginning tape, takes you through
the 26 letters, 10 numbers, and necessary punc-
luation, complete with practice every step of the
way.

mm fronl of a sicely-eved volunieer examiner who
stants sending you plain language code at only 13
per.

73T06 “The Stickler" $5.95

6+ wpm—This is the practice tape for those who sur-
vived the 5 wpm tape, and il's also the ape for the
Novice and Techmician boenses. It 1s comprised of
one solid howr of code. Characters are set of 13 wpm
and spaced ai 5 wpm.

73T13 "Back Breaker" $5.95
13+ wpm—Code groups again, at a brisk 13+
wpm 50 you'll be really at ease when you sit down

73720 “Courageous” $5.95

20+ wpm Congrutulations! Okay, the challenge of
code 15 what's gotten you this far, so don't quit
now. Go for the extra class hcense. We send the
code faster than 20 per.

e

73725 “The Mind Boggler® $5.95

25+ wpm Fiendishly generated by kindly old
Uncle Wayne for hams with a strong need for sell
punishment. Once you've conqguered 25 per let
Unk know if you need a 50 wpm tape.

WAYNE WRITES

WGl We The People Declare War On Our
Lousy Govermment—360p soft cover. This is
Wayne's report 10 the New Hampshire Economic
Development Commission expluning what the ma-
jor problems are facing both New Hampshire and
the couniry, and proposing simple, mexpensive so-
luons. Wayne proposes a simple way 10 have gov-
crmment happily cut their expenses by
50% within three years; how to cut the cost of incar-
cerating prisoners by over 9%0%; how 1o end welfare;
how o reduce the deficit, how 10 cut medical costs
and improve health care; how o cul school costs
and improve schools. An absolue steal m $13.

WG4 2020 Foresight —Twenty 16p updates on
the Declare War book—320p. Further proposals
for solving critical Amencan problems, such as a
new approach 1o financing small businesses, how 1o
finance Russia and other countnies and make a prof-
it doing i, the real dope on bioelectromagnetics,
new kind of polytechmical university, a new elec-
tromcs . why Afnca is in such 2 mess,
why I’I:mhm how © have ubon-free univer-
sities, a plan for making Congress rn honest, eic
Plenty more. One of the best $10 you'll ever spend.
Ridiculously priced at $10.

I- Uncle Wa

WGS Submaripe Life in WWII—60p. Wayne's
story of his adventures on the USS Drum §5-228
on [ive war patrols in the Pacilic in 1943-45.
What's o really like on a submanine when you're
being depth charged? And what's the day-1o-day
I:fr:m:sdmwhh:’ﬂdymm:h:m

Das Boot? This is 2 collection of stories onginally

1 in the Drum Newslerer. Exciting stuff
and only §7.50.

W06 Uncle Wayne's Caribbean Adventures—
96p. Wayne's adventures scuba diving all around
the Canbbean, visiting ham operators, and sight-
secing. Il you're interesied in how w0 travel eco-
nomucally, you'll get some great sdeas from (has
Wayne and lus wife Sherry sure know how 1o trav-
el economically. He stans out with his “Diving, the
Wimp Sport.” You'll love their visit 1o 11 islands
in 21 days trip. A measily $7.50.

WG7 Uncle Wayne's Travels —52p Wayne trav-
¢ls 10 Rossia, London, Aspen, St Pierre, Munach,
Vienna, Krakow, and Prague without it costing
nearly as much as you might think. Cheap for you
oo, at $5.00.

- _ IR I I N -
ayne’s Bookshelf Order Form
You may order by mail, telephone, or fax. All payments are (o be in

US funds. Allow 4 weeks for delivery.

I Item Title Qty. | Price Total
Shipping: Al US omers add $5.00 shipping— SHIPPING

I shoped UPS. (Piease provoe street address )
Make checks payable o Unce Wayne's Booisnet”  TIO TALL

— Foreign Orders: Chooseone: | |suace snpping || air snpping

(Surface delivery may taka 2 to 3 months. |
Note: The actual forsign shipping costs will be addiional to reguiar shipping and handling fees.

OYES! Send me 12 issues of 73 at the low rate of §19.97. (Save 43% of cover price.)
Canada add $7 plus $1.40 GST. Foreign add $9 surface; $42 .00 aimmail

(IYES! Send me 12 issues of Radio Fun al the low rate of $12.97. (Save 20% of cover price.)
I Canada add $7 plus $.70 GST. Foreign add $12 surface; $36.00 airmail.

IHama

Street
City State Zip
TOTAL $ _ Check/Maney Order
CJAE CTMC CVISA $10 minimum for credit card orders
Card # Expiration Date
Signature Phone #

Telephone: (603) 924-4117 (800) 234-8458 FAX: (603) 924-8613

Uw 0395

Mail: Uncle Wayne's Bookshelf, 70 Route 202N, Peterborough, NH 03458
I D B N N B B S N
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2 Meter H.T.
*369%
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:_ 2 Meter H.T.

i = R MIC
H.E. + 6 Meter Band
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Tri-Band Mobile
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Explre 3+20+95

2 Meter Mobile
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Metro: (612]786-4475 + Nat'| Watts: 1-800-426-2891 * FAX: (612)786-6513
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Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am-8:00 pm, Sat.:

10:00 am-5:00 pm
Phone Hours: M-F, 9:00 am-8:00 pm, Sat.:

10:00 am-5:00 pm
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“Built-in duplexer and 94 memories!” ' “Great price and smallest dual band
- made, too!”

“Comes with a
backlit DTMF Mic!”

“Yaesu did it again!”

* Frequency Coverage:

2ZM:  130-174 MHz RX
144-148 MHz TX

70 cm: 430-450 MHz RX/TX
94 Memories (47 per band)
Odd Splits In Any Memory
Dual in-band receive
(V/V, U/U or V/U Receive
Operation)

* DTMF Paging and Coded
Squelch Included.

* Packet Radio TNC Jack

_ C <9
Built-In To Back of Radio u]tlmate deﬁnltlon
» CTCSS Encode Built-In
* Dual Receive with Balance
ol Dual Ban
* Full Duplex Cross Band *

Operation
* Built-In Antenna Duplexer
* Back Lit DTMF Microphone
* Automatic 8 Level Display
Dimmer
Built-In Cross Band Repeat 2 il = i SR
RF Output Power: T AR LI I 3 435 RS
2M:  50/5 watt (high/low) e g (e
70 cm: 39/0 watt (high/low)
* Accessories:
FTS-22CTCSS Dual Decoder
SP-7 External Speaker
MW-2 Wireless Microphone/
Controller

4 Nowyou be found anyplace else, so contact your
~meter frequencies - | ' ' nearest Yaesu dealer and tell him vou
want the “ultimate dual band’.
The FT-5100.

i e

F bﬂe '-:-?:Camhmed in one compact FT-5200 Dual Band Mobile.
"Iﬂlﬂ .mﬂm it's the ultimate ; | : Offers the security of a quick release front
meanll‘tg ﬂf ‘ﬂua] band" 9 tTI'B SES ‘f'l'f -'.551- control panel (not available on the FT-5100),
 With 94 memory channels — more | 32 memories, DTMF paging (w/optional
than any other radio in its class — and FRC-4), Back-lit mic, built-in antenna
the optional MW-2 Wireless Mic, the SRR B SN
flexibility of the FT-5100 is matchless. -
But to make sure the FT-5100 is complete, VHE/VHFE
and an even better value, unlike the

competition, there's a backlit DTMF mic Dual band redefined.
included. And the choice is yours.

ol ::..'.__.. 100

Through advanced miniaturization in-Band Dual Receive available only ¢
technology you'll find practical additions
like the built-in antenna duplexer — an fare snayaer Tnes assie e
option on similar transceivers — and iTei B e ieclesy Mic
Equa]l}? impﬂrtﬂﬂt DTMF pﬂging Eﬂ]d with ﬁt‘.‘”‘!“f!' E-vl'.'Hn'“'!'.J'J'I-
coded squelch. All in the smallest dual

band made! o 3
ol s yoce Shae? o YAESU

got to hear it to believe it. Dua] band _
re-defined. Combinations like this can't ' Performance without compromise.™

*In-Band Duai Receive available only on FT-57100.

© 1992 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700
Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details.



WINTER CASH

BACK OFFER! .
On Selected Radios

See Kenwood
Dealer For Detai_ls
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Pure and simple, the concept reads like this: “rock-solid performance with straightforward operation, at an

atfordable cost”. And Kenwood's TM-241A (144MHz) FM mobile transceiver symbolizes this perfectly.

Great looks and rugged construction are just the beginning, The TM-241A’s user-friendly controls make mobile

QS0s a snap, and a powerful 50-watt amplifier lets vou work simplex with confidence or hit those distant

repeaters. Reception specs are equally impressive: intermod charactenistics have been improved™ to reduce
interference from strong adjacent band signals. Plus, there are 20 multi-function memory channels for

programming combinations of frequency, sub-audible tone, and repeater offset.

S0, 1f you're looking for true mobile performance, go back to the basics and reach for Kenwoods TM-241A. s
These spadificotions guaronteed for Amateur band only.
*Current KEK2 versions with sesiol number 5080000 or later.

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP '

PO BOX 22745, 2201 East Dekmanguer 51, Long Baach "A 20B01-5T45

o ustomer Supnort/ Brochores, (3101 639-5300

*Hapair Locaton=Parts (B00) KEMWOOD «~Bullst-n Board Sernece (BES) .‘t-‘-f- BT -B2ES

KENWOOD ELECTHGN]CS CANADA INC.

g4ﬂﬁﬂ-1ﬂﬂﬁ 6070 Kestral Road, Mssissauga, Dntano, Canada L5T 158
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