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COMFS NEW IC-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 - ICOM’s 1C-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 vour 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
I r yOu can program a
_1 f

n

s
S

0 character name for
each 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.

ICOM Americo, Inc. 2380 116th Avenue N.E., Bellevue, WA 98004 U.S.A. Customer service/technical support 206-454-7619

© 1994 1ICOM kmerica, Inc. The ICOM logo is o registered tademark of ICOM, Inc All stoted specifications ore subject 1o chonge withaut nofice or obfigotion. ICOM radios signiticantly

axcegd FCC Regulntions limiting spurlous emissions. 2000H295Y
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50 WATT OUTPUT = Work distant repeaters with N Ew !

the IC-2000H. The full 50 watts of output power
gives you enough muscle to work most applicat-

IC-2000H

ions. And when vou don’t need as much power,
such as when working a close station, you may

* FEATURES -

® 50 W of power (50, 10, 5 selectable)

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

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

— superior—
WIDE BAND
—recepiion —

Alphanumeric display
Message paging

50 memory channels

2 scrotch pad memories
6 scan edge memories
Full scan + progrom scan

choose a 5 or 10 watt output power setting.

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

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

PRICE PERFORMANCE ~ Even with it's high

e

- 5 scan resume conditions
' Call channel
I Busy channel lockout
' Auto power off

e Scan modes and
priority wotch

LB T
e o i i

Programmable
up switch
DTMF mic included

“One touch” buiton
) operafion

N CALL ) v.-'MH:Ei[E-:!

]

Separate volume
and squelch knobs

Alpho message
! paging :
(UT-55 required)

* Jone scan
(UT-85 required)

e (ode squelch/poger (UT-101

required)
e Tone squelch/pocket beep

O (UT-85 required)

s = W - § -y § -

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

CIRCLE 179 ON READER SERVICE CARD
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FF?EQ LUENCY COUINTERS

FlND “ REQUENCIES FAST with the Starn / ATH™ Series
Four £ ll 0 TRIGGER & HOLD Models, TWWO Prig ¢d Below $200!"

ATH ™ SERIES FEATURES:
® Easy to use - simple controls
® Ultra fast response time

® Extra BRIGHT LED digits

® AC or Battery operation

@ Maximized sensitivity

" ACCESSORIES
£ #CC-90 Soft Case forallmodels........cccocvoeveens
*© #TA-90  Telescope BNC antenna................coon.,
| 4#TA-890-L Telescope Elbow BNC antenna............
' #RD-150 150 MHZ Rubber Duck antenna .
| #RD-2750 27 & 50 MHZ Rubber Duck antenna....28. =
= #RD-450 450 MHZ Rubber Duck antenna .
wvd #RD-800 Cellular phone band RD antenna
= #C/6A ABOVE 7 items, SAVE 53099

#M-207-1C

#P-110 200 MHZ 1X-10X probe....
#LP-22 Low Pass, Audio prnbe
#DC-10 Direct, 50 OHM probe...
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BRRRRRY ',};'?ﬁhﬁ"‘ = E‘::ng::' P;lr-?ﬂigncyﬂuunler - FEATURES ATH-10 ATH-15 ATH-30 ATH-SD :“-J-,._'

e Fﬂm Direct “"‘“c%ﬁ; 1-1300 MHZ, 3 gate times, $149 $189 $249 $289 r‘ﬁ"f
""" Hold switch a $235 $299 $339 B
__reg __reg
Order Lines B (No ATH or Bar Graph)..$119. | —— — = j-r y

¥ FREQUENCY RANGE 1 MHZ - 1 MHZ - 1 MHZ - SHZ- o
' SAME DAY SHPMENT - Meelibdadiaitnd Bum e A e I
' ' ; AUTO TRIGGER & HOLD  YES YES ‘fES i

A e P A e T P o PR 0 iR -5
S305-561-2211 ol + r {0 SIGNAL BAR GRAPH NO  YES YES
B Vo ool CIRSTFCOMER | OW BATTERY IND. NO YES YES

__NO OPTIONAL  YES

| 4" High x 3.5" Wide x EEVCVeIFY o
: 800-638-8050 1" Deep, <14 cubic in __';i HI-Z LOW RANGE _ INDI st~ NG

B 4 P-60 DC-60MHZ #BP-150 130 - EDD MHZ
#HP-400 400 - 1500 MHZ #HP-800 800 - 2000 MHZ
#BP—4 ﬁll 4 Fllters $1 EB

. charges u&;cmaﬂ.{ssmm mmimammmmmmss
_ -mummmnhes ‘specifications hmmm“m




See where all the Packet
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AEA PK-12

It is easy to see where Packet users are headed when youtake a
look at the PK-12, AEA's 1200 bps, VHF /UHF Packet TNC.

The GPS firmware and included Automatic Packet Reporting
System (APRS™) software allow you to receive and transmit
position information. The PK-12 is GPS, Loran, ARNAYV, and
ULTIMETER TI'ecompatible. If your computer has limited COM
ports, get AEA’s optional APRS Adapter Cable shown below and
connect your GPS receiver and PK-12 to one COM port.

Gateway firmware lets'the PK-12 work as a node for faster
throughput and increased channel efficiency. Three users can use
your PK-12 as a Gateway, you, can communicate with another
station, someone can be leaving you a message in your Mailbox,
and others can be digipeating through your TNC—all at once.

Control is no problem. PC PakRatt Lite, the Packet-only, DOS
control software comes standard with the PK-12: For even more
control, use PC PakRatt for Windows 2.

Is mobile Packet radio your thing? The PK-12
is low priced, it"s small, it’s light, it can run on a
9-volt battery, and it does GPS—the ultimate

mobile feature. |

PK-12 Fearures: |

o GPS firmwore * (Gatewoy firmwore

¢ 1200 bps YHF/UHF Pocket * Low Price

 Runs on o 9-volt battery * Speciol, ensy command set for beginners

* (ompatible with AEA Log Windows 2 * (ompatible with AEA PC PakRatt for Windows 2
o APRS™ software for GPS use included @ PC PakRatt Lite control software included
 |5K Moilbox standard (32K RAM) ¢ Expondable fo 100K Mailbox (128K RAM)

* Receive & reverse forward messages * (ontrol third porty traffic

o (Qptional APRS Adapter available o AEA HOST mode

* Small, light, and energy efficient o FExternal TX Adjustment

. Stun-durdq 5-PIN DIN * limifed One Year Warranty

o Speciol commands allow you to choose who conneds fo the PK-12

o Siand Alone Trocking—with o GPS receiver, rodio, and PK-12, go mobile & let others track you

If you're not using the PK-12, where —
are you headed? Experience the W et
power and value of the PK-12. Call » Ty
the AEA literature line at (800)
432-8873 for
details. See your
favorite amateur
radio dealer for
best pricing.

Optionat-APRS Adapter Cable lets yo
savea COM port on.your computer w he
running APRS software.
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NEVER SAY DIE

Wayne Green W2NSD/1

Mac or PC?

Sherry pointed something out to me
that was so obvious that | felt stupid
for not noticing. She asked why I'm
not running more computer articles in
73?7 Hmm. Why indeed? As soon as
she asked, it hit me. At the Virginia
Beach hamfest over half the exhibitors
were selling computer stuff. Even at
Dayton the number of computer ex-
hibitors has been growing and grow-
ing. And the flea market is packed with
computer stuff. Yes, hams are buying
computers, drives, software, boards,
and parts. They're buying them big
time.

| remembered back to 1975, when
the first microcomputers came on the
market and the enormous interest the
ton of computer articles | published in
73 generated. Later | reprinted the ar-
ticles in a book on computer basics
and it sold like gangbusters.

Today | doubt that one ham shack
in 50 is completely without a comput-
er. We use "em for logging, for copying
CW, RTTY, slow-scan, packet,
AMTOR, ham satellite antenna aim-
ing, and so forth. We use 'em to de-
sign circuits, antennas, draw schemat-
ics, etc.

Now what all thal means is that |
wanl! o see a whole lol more articles
being submitted on using computers in
amateur radio. | want 1o see them for
PCs and Macs. | want construction ar-
ticles on making boards to help us do
our dirty work. And on ways to modify
existing boards for amateur applica-
tions, or even other things around the
home that might at least ingratiate the
XYL and make her slightly more toler-
ant of your hobby.

73 readers are interested in user
reports on ham-oriented software and
accessory boards, so when you try
something new, keep notes. With
more stuff appearing on CD-ROMs,
such as the Callbook, we all want to
keep up with anything relevant to our
interests on CD-ROMs.

How about converting older com-
puters so they can use current soft-
ware? Is there any way to update an
old TRS-DOS or CPM computer so it
can live in a PC environment? Or are
all those old computers just boat an-
chors now? There are hundreds of
thousands of them kicking around, so
if there's some way to update them

Number 1 on your Feedback card

we'd have a great supply of cheap
computers for our shacks.

How hard is it to upgrade old 8086
PCs to a 3867 Or better? Is it practi-
cal?

Maybe you could survey the com-
puter exhibits at the next hamfest you
attend and send me a report on what
you've found that look like bargains,
and what you think are rip-offs.

If you get a chance, take a good
look at the 73 /O sections in the mid-
"70s and you'll see how much hams
were into computers then. Well, it's 20
years later and the only thing that's
changed is that hams loday have even
more interest in computers than they
did a generation ago. When a May
1976 issue turned up the other day |
checked and found we had 25 pages
of computer articles. Plus my page
and a half YO section editorial.

What's That Damned Noise?

It's Opportunity, banging away at
your door, 50 why are you sitting there
wasting your time when you could just
as well be making money? A ton of
money? Of course, I'm probably irritat-
ing you about this money thing be-
cause you have undoubtedly already
organized your life so you are working
at a job you really enjoy and making
more than enough money to do just
about anything you want. However, if
this is true, it sure isn't refiected in the
mail I'm getting.

| got to thinking about this when |
saw two mail order companies selling
a product which I'd recommended you
think about as a commaercial product
when | published the schematic and
details in an article 19 years ago.
Okay, so | was ahead of my time
again. This is a great little device
which jams police radar signals. And,
the best pan, it's a device which does
this legally!

The article appeared in the Holiday
1976 issue, pages 32-35. In the intro-
duction | explained that this simple
unit could be home-built for around
$10 and should sell like crazy at
$49.95. It's on the market now for
$100, which is about the same as $50
twenty years ago.

So whal is it that gets some people
to think as entrepreneurs, while others
just trudge along from day to day, liv-
ing lives of frustration and “quiet des-
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peration?” The world provides plenty
of entertainment to help us while away
our lives instead of using our time to
make more money and maybe provide
some products or services which will
help the world to progress. For en-
trepreneurs, | should put those two
benefits in the reverse order.

Articles In the business magazines

by writers who have studied en-
trepreneurs tell us there are some
common factors. For one, none of the
really successful entrepreneurs have
gone into business with the primary
goal of making money. They are usu-
ally interested in doing something
which they feel needs to be done.
Sure, they know they have to organize
their enterprise so it will make money
if they are going tg accomplish any-
thing, but that's secondary and a nui-
sance.
Few successful entrepreneurs
bother to finish college. They are oo
impatienl. They discover that they
aren't getting a good value for the time
they are spending. They figure out that
all a college education can really do is
provide a basis for future learning. It's
only a ticket to learn. It's a ridiculously
expensive, time-wasting ticket.

The radar jamming unil is simple. It
consists of an antenna tuned to the
radar frequency which reflects the
radar signal back with a stronger re-
flection than your car produces. In the
antenna is a diode which modulates
the reflected signal and fools the po-
lice radar unit into indicating whatever
speed you want it to indicate. Since
there is no transmitter, the device
does not require a license and is thus
completely legal to use. It's a nice
countermeasure.

An entrepreneur would look at the
article and see an obvious public
need, and thus an opportunity. As |
pointed out in the first paragraph of my
introduction to the article, “ . . . the
main reason for publishing this article
IS that it is an example of applying
ham techniques to make commercial
products. As a detector of police radar,
one which retums a strong echo mod-
ulated to indicate whatever speed you
wish, it is possible that a lot of these
could be sold."

It doesn't take a lot of money to
start a small manufacturing business.
When | decided to start making loud-

speakers in 1951 | went to the bank,
borrowed $1,000 on my car, and got a
small wood shop to make a few units
for me. Within two and a half years |
had five factories working full-time to
fill my orders and | was the largest
manufacturer of loudspeakers in the
country. In terms of today's dollarettes
| was selling about $20 million worth a
year. There goes Wayne, bragging
again, right? No, it's really not that. |
just want 1o show you that I'm not writ-
ing pufi and baloney. I've been there,
done that. I'm trying to encourage you
to do things by proving they can be
done because I've done them. Like
the time | dieted 20 years ago and
took off 85 pounds . . . and have kept
it off.

There are endless businesses you
can stan in your spare time with only a
modest investment. Bul you have to
keep your eyes open and your imagi-
nation tuned for opportunities. | was
lucky in that my mother's father was
an inventor. A successful inventor.
He's the one who helped Henry L.
Dougherty get going in the oil busi-
ness . . . now known as Citco. He's
the one who stepped in and reorga-
nized Continental Can Company with
innovative new products during the
depression, thus keeping it from going
under. It's doing fine today. He was a
good role model.

My father was an entrepreneur too.
He saw the opportunities in the flying
business, so he learmned to fly in 1921.
He did the usual bamstorming at first,
did the first study of American airports
for the Department of Commerce, built
Central Airport for the Philadelphia
area, started the first transatlantic air-
line, and so0 on. We're working on
reprinting his Ancient Aviator articles
from 73 in book form.

My friend Joe Sugarman WSIQO
saw an opportunity to sell electronic
gadgels to yuppies and made millions
with his JS&A mail order operation.
He's now doing just fine selling Blu-
Blocker glasses via TV infomercials.

Once you tune your mind to it,
there are endless entrepreneurial op-
portunities. | started my first business
when | was 13. | was into stamp col-
lecting and | noticed that there was an
interest by collectors in buying bulk
stamps, so | went into business as the
Elm Stamp Company. | bought 100-
pound bags of stamps, repackaged
them in five- and ten-pound boxes,
and built a nice little business. That
was just before | got interested in ra-
dio at 14, which then took over my
time. It still does.

It's frustrating for me to see people
wasting their time watching sports,
soaps, sitcoms, and on idle gossip on
75m or QSL-hunting on the higher
bands. With so many entrepreneurial
opportunities out there, why leave littie
more than a headstone and a few
poorly brought up children as your on-
ly legacy?

To find opportunities you need to
read. There are products and services
needed in just about any field you look

Continued on page 82



FULL ACCESS MOVES YOU AHEAD
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technology and a full-powered 50 watts.
So advanced and vet so simple to use, the DR-150T will more than
satisfy the needs of beginners and Ham veterans alike

Channel Scnpe Sweep Scan
Enjoy visual scanning capability of multiple frequencies along with
simultaneous receive audio!!

While in the channel scope mode, activate the scan function and quickly

access only those frequencies that show a strong signal

indication. The DR-150T"s “S-meter” squelch control has 8 adjustable
' stom operation. With the DR-150"s built-in band scan,
program scan and memory scan modes, the radio may be set to stop on
either a busy or a vacant channel. Also, the DR-150T gives you ’
display confirming the direction of the scan, a feature which adds to the
overall user friendly construction that this rig has to offer.
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New Safety Dialer
Alinco has specially designed the DR-150T for mobile-safe operation.
The new Safety Dialer feature enables the operator with complete

control of auto dial transmissions simply with the equapped remote mic.

Depressing the PTT in conjunction with either the up/down
puttons gives you SIITtplE and direct access prerenting any distraction
while driving.

438 Amapola Ave.,

Better Products, Better Service. See for yourseif why peo

Features

* Frequency Range

% Receive: 108.000 - 173.995 MHz (AM, FM)
440,000 - 449,995 MHz (FM)

Transmit: 144,000 - 147.995 MHz (FM)

* Power Output
High: 50 W, Medium: 25 W, Low: 10W

* Remote Control by Microphone
v Channel Scope (Visual Search)
* Various Scan Modes

% 100 Memory Channels plus 1 Call Channel
Memory, 1 Program Scan frequency Memory

¢ LITZ Function Capability (The US First
Emergency Alert Monitoring Feature)

% S meter Squelch Function

* Tone Burst Function

% Built in RF attenuator

* Built in 9600 bps/Phone Patch Interface

% Built in Tone Encoder (50 Tones)

v Safety Dialer (5 memory channels)

% DSQ Function

 Direct Frequency Entry from the DTMF
microphone

% DTMF tone decoder

*2VFO's (A&B)

% TOT (Time Out Timer)

# Channel Display

* Tone Scan Function

% Air Clone
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#130, Torrance, CA 90501
L8 [==] ELECTRONICS INC. Phone: (310) 618-8616/ Fax: (310) 618-8758
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LETTERS
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Lowell White KASAMJ, Roanoke
TX Wayne, after reading the January
1995 issue | felt it was certainly time to
write.

The review of the Yaesu FT-840 was
right on! | bought one six months ago
as a replacement for an old rig that I'd
had and liked a lot.

| consider the FT-840 superior as
being DDS rather than PLL, and having
a backlit LCD display rather than the
impossible-to-read-in-the-sunlight green
gas tubes in the old rig. Having more
memories in it doesnt hurt, either. The
key factor in my buying the radio was
its ability to store band segments into
tunable memories. That allows us mo-
bile HF operators to use the tuning
within the memories instead of the
VFOs—conveniently keeping us from
tuning out of band (or license privilege
frequency range) without having to
watch the display like a hawk. That's a
major plus while mobile in city traffic.
Unfortunately, even the Yaesu reps at
Ham-Comm (Arlington, Texas) weren't
aware ol the radio having this feature.
One specifically said it couldn’t do it—
though their own literature indicated it
could. Hmmm.

The construction article on the 10
meter Pyramid Antenna was good—I
may consider building one. | currently
have a couple of five-element yagis that
will get preference, though. My main
desire is for a good mobile antenna that
is short enough to go into a parking
garage and still produce a walloping
signal. So far the best anlennas seem
to be way too lall and/or expensive. I've
got some ideas so maybe I'll hack at
that. Maybe Mr. Bilal (Bilal Company)
has an answer.

Best of all in this issue was (as often
is the case) your editorial. You are one
of the few folks that | can consistently
rely on to prod your readers inio being
active in getting something done aside
from existing—or at least cognizant that
there is more 1o life.

| have often wondered about gravity
waves and related phenomena. It
seems that the ability to measure them,
let alone the ability to shield/dilute them
or enhance them, could be very valu-
able. Imagine the impact that could be
had in the fields of transportation, secu-
rity, and likely in manufacturing pro-
cesses, 100,

Spread spectrum transmission is an
appealing thing, too, especially thinking
about how it parallels with the ISDN
services the communications and now
computer industries are trying to get a
handle on. Maybe we need to come up
with a better way to make it more ac-
cessible for fewer dollars. Maybe use a
lesser adaptation to automaticaily shift
transmission frequencies 1o lake advan-
tage of better propagation and save a
few watts of power while getting just as
good or better transmission quality
(fewer resends and better signals).

| have an idea also to maybe offer a

From the Ham Shack

competitive service to the now-ineffec-
tive patent system. I've learned tech-
niques that our “friends” in foreign mar-
kets use to make the patent system
work against us (the U.S.). Maybe an
alternative system—with appropriate
court representation (ugh!) is what's
needed. Why not privatize it? Compete
with the existing one? As you know, the
individual with a brain can outperform
the “gummint” any day for efficiency
and productivity. Why else do we keep
gefting charged more for a letter to be
mailed more siowly when at the same
lime it's getting cheaper to connect to
the Intemet and send pictures, video,
sound and text in a malter of seconds
(or, at worst, minutes)? I've personally
resolved to use the snail mail for in-
creasingly less of my correspondence
and use E-mail more.

Thanks for a great mag. | subscribe
to Radio Fun also. | like to read through
it, get the “news,” and have a good
sampler 1o pass on 1o prospective
hams. It's a good recruiting tool.

old Marcomm |l fills the bill for some
light operation on 160 meter AM phone.
To put the whole thing into focus, |
spent a lot of time looking over Dad's
shoulder as he built those Heathkits
and tuned those old Marconis on the
boat.

Dad was someone who worked hard
all year and when summer came he left
his business to those who worked for us
and toured the Great Lakes system in
his 54-foot cabin cruiser. For six weeks
home was anywhere between here and
Thunder Bay. Once north of the Soo, ra-
dio stations were few and far between.
This is where | came to enjoy SWL and
broadcast band DXing. During the day
the BBC and a number of other SW
broadcasters filied the bill. At night it
was nothing to pick up stations like
WBZ in Boston or WABC in New York.
This was a hobby which | had come to
enjoy at home and still do today.

Back in 1981, | ook a radio-TV ser-
vicing course with the National Radio
Institute. For the better part of 10 years
| serviced TVs and radios part-time.
They always told us in school that peo-
ple never complete correspondence
courses. | have two diplomas that say
they're wrong. Working full-time as a
quality control inspector in a factory and

“Thanks for a great mag. | subscribe to
Radio Fun also. | like to read through it, get the
‘news,’ and have a good sampler to pass on to
prospective hams. It’s a good recruiting tool.”

George M. Crewe VE3TPD, Wheat-
ley, Ontario, Canada Wayne, | have
enjoyed your column and your maga-
zine aver the years. | have only been li-
censed lor three years but | have been
a reader of 73 since | was old enough
to read.

My dad was a subscriber to 73 for a
year or two back in the '50s. He had al-
ways wanted to become a ham but for
whatever reason he could never seem
to master CW. Being a commercial fish-
erman and boat builder, he was very
busy and lack of time, | guess, was a
factor.

After WWII, there was a pile of sur-
plus equipment available and he ac-
quired quite a bit of it with the purpose
of building an AM marine band rig for
his boat. Advanced theory would not
have been his problem as he quickly
came up with a converted 19 set to fill
the bill. Although as illegal as could be,
that rig did the job of adding to the safe-
ty of a lot of people for about three
years until he finally got a license and a
legal rig. When someone was in trouble
and needed help, he was one of the
first to come to their aid, regardiess of
the weather.

| still have an old Marconi RCAF
transmitter of his which | hope to put on
the air on B0 meter CW. | love old
equipment. My main HF rig is an old
EICO Model 753 (7 drifty 3). | also run
an old Galaxy Il on 80 meter CW. |
have an old Marconi Marcomm |l that |
stripped the innards out of and conven-
ed to CW on 80, 40 and 30 meters. An
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working on the side got a little tiring.
Three years ago | decided to get back
to enjoying electronics as a hobby and
not a job.

Last fall | decided to get back to
school again. This time the subject was
broadcasting. Back in 1962 the broad-
caster and actor Lorne Greene started
the National Institute of Broadcasting in
Toronto. | am proud to be a graduate of
their radio and TV broadcasting course.
Last year | had the pleasure of chatting
with an old friend of Greene's on 12
meters. He had known Greene for a
number of years and it kind of put the
icing on the cake. He mentioned the In-
stitute, but was unaware that America's
famed “Ben Cartwright” had worked for
the CBC for a number of years before
moving stateside. The late Mr. Greene
had run a commercial promoting ama-
teur radio on CBC television which ran
up to a year after his death. His legacy
lives on and the broadcasting school
that he started is bigger than ever.

In a recent column you mentioned
that you were considering producing
a talk show on radio. Great stuff!
We need all of the public awareness
we can get. Radio Havana does it
with Amie Coro, so why not do it over
here? | had the pleasure of working
Amie a couple of years ago on 6 me-
ter phone and all of the time | kept
wondering where | had heard his voice
before. Upon recalling his radio pro-
gram | remember thinking that | never
dreamed | would get to talk to him
in person. Ham radio has introduced

me to a lot of really neat people.
Kudos on your work with cold fusion.
This is something which | believe will

viduals and willfully ignorant) who con-
tinue to say thal it can't be done. These
are the same type of individuals who
said that we would never reach the
moon, travel faster than sound, fly, or
send messages without wires. It will be
done, and it will be done even more ef-
ficiently now because of things like the
Internet, which enables researchers 1o
access each other’s findings and com-
pare notes.
73 for now, and keep on writing.

Dave Horsfall VK2KFU, Wahroon-
ga, NSW, Australia As | write this, Aus-
tralian amateurs are up in arms over a
proposal that will nearly double our li-
cense fees—I| have never seen S0
much packet radio traffic! Our annual
fee is currently AU$37 (it was $36 last
year), and late in December, just before
Christmas, the SMA (Spectrum Man-
agement Agency) announced that a
new charging scheme will be intro-
duced from March 1st, which will have
the effect of nearly doubling the fee to
$69 or more.

Some peculiar logic (even for public
servanits) is used to justify this, and it
seems the “user pays” principle has fi-
nally reached the Amateur Radio Ser-
vice. There are three components to
this new fee: Issue/Re-issue, Spectrum
Maintenance Tax, and Spectrum Ac-
cess Tax. The SMA claims that it costs
$140 to first issue a license, and as
Amateurs apparently keep their licens-
es for 10 years this is amortized over
that period, which when added to an
apparent renewal cost of $11, leads to
a re-issue fee of $25. The Spectrum
Maintenance Tax is explained (and |
quote): “The Spectrum Maintenance
charge is the proportion of costs of the
on-going work of the SMA." We think
this means that the sunspots have to be
cleaned every so often. The Spectrum
Access Tax is based upon the principle
of “spectrum denial,” which is to say
that Amateurs are using frequencies
which could be used by other services;
a figure of $35 was arrived at by mea-
suring the amount of spectrum allocat-
ed to Amateurs (on a sliding scale
where UHF is worth more than HF) and
dividing it by the number of licensed
Amateurs.

| wish this was an April Fool joke,
but | am not kidding: the general feeling
of Amateurs is that our national body,
the Wireless Institute of Australia, has
let us down, and Amateurs are being
exhorted to write letters to politicians,
the media, etc.

Here is some food for thought: Last
October, CB fees were dropped entire-
ly, as apparently it was not worth the
bother of chasing unlicensed operalors;
at a then fee of $18 the 358,699 |i-
censed operators (as of June 30th
1993) netted the government a total of
$6,456,582. At the same time, the
18,142 licensed Amateurs provided
$634,970. Are Amateurs being made to
pay the shortfall? 73]



You get more features for your dollar with the

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

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

«Six courtesy beep types, including
two pleasant muilti-tone bursts,

«0Open or closed access autopatch,
toll-call restrict, auto-disconnect.

« Reverse Autopatch, two types,

«DTMF CONTROL: over 45 functions
can be controlled by 4-digit dtmi
command, via radio or telephone.

«Owner can inhibit autcpatch or re-

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!

peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse paich, ker-
chunk filter, site alarm, aux rcvr.

«Change cw speed and tone, beep
delay, tail timer, and courtesy beep
type at any time by owner password
protected dtmf commands.

= Auxiliary receiver input for control or
cross linking repeaters.

« Color coded LED status indicators.

REP-200T Voice Message Repeater. as above. except

includes Digital Voice Recorder

Allows message up to 20 sec. to be

remotely recorded off the air and played back at user regquest by

DTMF command, or as a periodical voice id, or both.

e KL $1145, w&i only $1395

iD.

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

Features real-voice
en Kit ONly $795, w&t $1095

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, w&t $895

XMTRS & RCVRS FOR REPEATERS,

AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

FM EXCITERS: 2w continuous

duty. TCXO & xtal oven options
FCC type accepted for com’|
high band & uhft.
« TAB1: 50-54, 143-174, 213-233

MHz ... kit 3109, w&t $189.
« TA451: 420-475 MHz

kit $109, w&t 5189

« TAS01 S502-928 MHz,

(0.5W out); w&t $219

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. Qutput levels from

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

10W to 100W. Several models starting at $99

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174

or 213-233 MHz. Sensitive front end
0.18uV, both crystal & ceramic if filters
plus helical resonator front end
for exceptional selectivity. >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch;
e KL 5149, Wt 5219
» R451 FM RCVR, for 420-475 MHz
Similar to above. . kit $149 w&t $219
= R901 FM RCVR, for 902-928MHz
Triple-conversion, .. $169, w&t $249

wio helical res

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz
res, if selectivity >100dB at +12kHz

Kits $129, w&i 5219

N7

IF selectivity 50dB at +12kHz. Great for monitoring repeaters,

amateur calling frequencies, or packet radio frequencies, and for listen-

ing to commercial two-way radio, pohce/fire frequencies, or weather forecasts.
Good starter kit, 100, easy to assemble and align.

S R76 MONITOR FM RCVR Kit for 10M, 6M, 73 MHz, 2M, hi-band, or 220
% é MHz

..................... Kit only $59!

wideband fm.

« R137T WEATHER SATELLITE RCVR for 137 MHz. Special if filters tailored for

Lowest cost receiver avallable .................

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

kit only $89, wt $149.

* Buy at low, factory-direct net prices and save!
» For complete info, call or write for free catalog.
(Send S2 for overseas air mail.)

» Order by mail, fax, or phone (3-12 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.

Fealures adustable tail and time-out
timers, solid-state relay, courtesy beep.
and local speaker amplifier kit 549

CWID, Diode programmable any time in

the field adjustable tane, spﬂed and
timer. ..o : kit $59
COR-4. Complaete C'DH and CWID all

on one board
consumption
specify call

50

COR-6. COR &
Real Voice ID
on one board
Digital ic records
up to 20 seconds
of your vaice
Can record multiple id messages. Tail and
time-out timers, courtesy beep, solid-state
relay to key transmitter. kit $99, w&t $149

Versatile DVR-1 DIGITAL VOICE
RECORDER Module. As a voice ID'er
for repeaters records your voice, using
the Duilt-in Mmicrophone or extemnal mic
Just the thing for fox hunt xmtr id! May
also be used as a contest caller 1o play
back one or more messages through your
transmitter at the press of a swilch. 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
like through a
small external
speaker. Ex-
tensive man-
ual tells how
to use multiple
messages and
adapl to many

MOS logic for low power
EPROM programmed;
kit $99, w&t $159

applications.
..... kit $59, wit $99
TD4 SELECTIVE CALLING Mod-
ule, \Versatie dimf controller with 1

latching output Mutes speaker uniil
someone calls by sending your 4-cigit it
code. Or use it with a long tt zero digit to
alert anyone in club. Also may be used o
control autnpatch or other single device.

kit 349, wit $79

TD 2 DTMF DECGDEHICUNTROL-

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 autlopalch. Reverse patch and
phone line remote control are sid
kit 589, wired & tested 5149

AF‘E SIMPLEX AUTOPATCH Timing

Board Use with above for simplex oper-
ation using a transceiver kit $3%

TD-3 SUBAUDIBLE TONE DE-
CODER/IENCODER. Adjustable for

any tone. Especially for repeaters, with
remote control activate/deactivate provi-
sions kit 329, wired & tested $58

DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Runup to
1200 baud digilal signais through any fm

Trﬂﬂﬂmmlﬂf & - 1 e .‘_ " 'l'. RIS Fl q
receiver = Vs at=
Radio-link ——— ?‘? == F
computers, & @ 0 - " L
telemetry, B -
i kit ea 349 wétea $7/9
9600 EAU[} DIGITAL RF LINKS.
Low-cost packet 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. Fast, diode-
switched PA's output 15 or 50W, CALL.

Low Cost GaAsFET

PREAMPS

LNG-(")
ONLY $59

wired&losied

FEATURES: %

* Very low noise: 0.7dB vhf, 0.8dB uhf
+ High gain: 13-20dB, depends on freq
« Wide dynamic range - resist cverload
» Stable: low-feedback dual-gate FET
*Specly luning range: 26-30, 46-58, 137-152,
152-172, 210-230, 400-470, BOD-950 MHz

&8, LNW-(')

%‘}, MINIATURE

PREAMP
ONLY 329 ki, 544 wired&tested

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

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

LNS-(*)

IN-LINE
PREAMP

ONLY 389 kit 31 19 wiredatested

» 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 256W. Tower mounting brackets incl.
*Tuning range: 120-175, 200-240, or 400-500.

HELICAL RESONATOR
PREAMPS ,
GaAs FET preamps Fggfflﬁlr

with helical reson- . A
ators reduce inter-  A-stish
mod & cross-band

interference in critical apphcations.
MODEL HRG-{ * ), $80 vhf, $110 uht.
*Specify luning range: 142-150, 150-162, 162-
174, 213-233, 420-470.

RECEIVING

CONVERTERS

Low noise
conveners 1o
racene vhi
ana uht
bands on a
10M receiver

50-52,
146-148, 220-222,

» Input ranges avail. 136-138,
144-1486, 145-147,
222-224 MHz, 432-434, 435-437,
435.5-437.5, and 439.25 (to chan 3).

e Kit less case $49, kit w/case & BNC

jacks $74, wit in case $99.

TRANSMITTING
CONVERTERS

i T —
E P = e
o B e ta =
5

--f‘g_

XV2 for viht and XV4 for uht. Mudels to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222, 432, 435, and atv. 1W output.

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

1'*

W

=

ham ronics, inc.

65-D Moul Rd; Hilton NY 14468-9535
Phone 716-392-9430 (fax 9420)
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FCC Releases Vanity Rules

The Federal Communications Commission
has released the details of its plan to imple-
ment so-called vanity callsigns to radio ama-
teurs. The commission's new computer sys-
tem will continue to assign call letters in the
traditional consecutive sequence; however,
soon the FCC will be able to accommodate
those who desire a callsign of their own
choosing according to a system of four starting
gates:

Gate one would allow a previous holder of a
callsign to apply for that callsign, or if the hold-
er is deceased, a relative could apply.

Gate two would allow the 66,000 Amateur
Extra Class operators, having passed the
most difficult of amateur exams, to apply.

Gate three would allow the 112,000 Ad-
vanced Class operators, having passed the
second most difficult exam, to apply.

Gate four would open the system to any li-
censee, including a club station license
trustee, to apply for the callsign of a deceased
former holder.

The FCC is expected to announce the
opening of each gate by means of a public no-
tice. First, the commission must prepare the
new application—Form 610-V. The Notice of
Proposed Rulemaking for the personalized
calls was adopted way back on December 13,
1993. A fee is expected to be charged for the
privilege of holding a vanity callsign. TNX
W5YI Report, Feb. 1, 1995.

Emergency Center To Link
Ham Radio With Internet

Plans for what organizers call “the world's
first public emergency communications center”
have been announced by a Colorado amateur.
John Hart NOOCF of Lakewood, Colorado,
says he is starting the “E-COMM" communi-
cations center as a non-profit organization to
link amateur radio with the Internet worldwide
to expedite emergency communications
among disaster victims, family, and friends.

“The concept of E-COMM is simple,” Hart
said. “If you are in a city where disaster
strikes, or if you are experiencing an individual
emergency, E-COMM will pass a health and
welfare message, anytime day or night, to
your family and friends, wherever they reside,
even if phones are down and powerisout. .."

Getting a message to E-COMM is accom-
plished in cooperation with ARES, the Amateur
Radio Emergency Service. The new emergen-
cy center plans to form a strategic alliance with
ARES operators and groups. Those operators
and groups are expected to be listed in city di-
rectories and other databases.

The new communications center to be built
in Lakewood, Colorado, will include HF, VHF,
satellite, packet, an e-mail server, an ftp serv-
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er, and a WWW server all connected to the In-
ternet. For more information you can contact
founder John Hart directly at E-COMM, Inc.,
767 South Xenon Court, Suite 117, Lakewood,
CO 80228; (303) 987-3246, FAX (303) 987-
3246, or Internet: jhart @teal.csn.net.

Mighty Microwaves From
Denmark

According to Steen OZ9ZI, it was a surprise
to learn after the Danish Microwave Activity
Week 1993 that what they thought was a
world record on 145 GHz had been broken al-
most before it had been set. The aim was to
set a new record in the course of the D. M. A.
Week 1994 but the weather did not permit
this. Therefore, a decision was made to at-
tempt the new record as soon as the weather
improved.

Organizers selected a distance of 11 km
over Arreso, which had been previously used
for the first 10 GHz tests back in 1983. A talk
back frequency of 47 GHz was eventually
agreed upon,

The SSB QSO was carried out on 02-07-94
at 16:30 GMT with a 5-6 / 5-7 report. Stability
was surprisingly great—the frequency differ-
ence was only 146 kHz in relation to the esti-
mated difference, and the frequency drift was
acceptable.

The following equipment was used for this
feat: DB6NT's 12 GHz injection chain and
doubler/amplifier (12/24 GHz) and a double-
balanced harmonic mixer with four Russian-
made diodes. Transmitter output was -7 and
-9 dBm, the receiver noise figure 13 dB. The
aerials are 25 cm Procom dishes with a back-
fire feed system. According to OZ1UM's cal-
culations, these stations should be able to
transmit 60 kM! TNX OZ82I.

..............
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Thailand Celebrates
Communications

On 4 August, 1994, Thailand celebrated its
National Communications Day. The theme of
this year's celebration, “Communications for a
better life of the Thai people,” was celebrated
by speeches, tributes, an exhibition, a two-day
seminar—attended by both local and foreign
participants—the issuance of commemorative
stamps, first day cover and the distribution of
commemorative books. TNX Newsletter of the
ITU.

Japanese Amateurs Help
Earthquake Victims

According to the ARRL as reported in the
Ham Arundel News, more than 200 hams
were key contributors to emergency communi-
cations in earthquake ravaged Kobe, Japan
recently. On January 16, the major temblor
shook Kobe's metropolitan area, killing more
than five thousand and leaving tens of thou-
sands homeless.

Amateurs and their radio stations have
been instrumental in connecting relief centers
and providing information on road conditions
and ftraffic, health and welfare, and the avail-
ability of food and water. Hams have also
been key in helping residents locate missing
loved ones.

Some two hundred handhelds were provided
in cooperation with the Japanese Amateur Ra-
dio League and the Japan Amateur Radio
Equipment Industry, at the request of the Min-
istry of Posts and Telecommunications. In addi-
tion to the 430 and 1260 MHz HTs, three re-.
peater stations were supplied by JAIA member
companies for the rescue operation. TNX ARAL;
The Ham Arundel News, February, 1995. |

A look at the 145 GHz equipment used 10 set a new world distance record. (See text.)



BASIC STAMP MODULES"

Stamp-sized modules run BASIC

BASIC Stamp | Module (BS1-IC)

8 general-purpose 1/0 lines

256-byte program space (100 instructions)
4-MHz clock (2400 baud serial, etc.)

$29. $39 with carrier board*

* Carrier boards provide baltery clips, prololyping
area, programming connector, and reset bulton

(BS1-IC carrier shown) BS2-IC
it ..
ATH ﬂ 3 2z [1 RES
g 4 21 [1 5%
BASIC Stamp Il Module (BS2-IC) =g = s
16 general-purpose 1/0 lines o I o} L6s,
2048-byte program space (600 instructions) pa s 18 [1 P11
T 0090909090900 v m s T, 5 L)1 15 L] P
20-MHz clock (9600 baud serial, etc.) W, a4 B g S
$49, $59 with carrier board* ' i = M

These new BASIC Stamp modules are the latest in BASIC Stamp computers.
They're perfect for numerous applications, from control- ling model trains to monitor-
ing factory sensors. They have 8 or 16 I/O lines, which can be used for a variety of digital and
analog purposes. And like the original BASIC Stamp, these modules are programmed in BASIC. Our special
“PBASIC” language includes familiar instructions, such as GOTO, FOR...NEXT, and IF.. THEN, as well as SBC

instructions for serial I/O, pulse measurement, and bution debounce.

The BASIC Stamp Programming Package contains everything you need to program Stamps using your PC. The
package includes our editor software, programming cables, manuals, application notes, and free technical
support. The package is available for $99; Stamps must be purchased separately.
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PIC16/17Cxx DEVELOPMENT TOOLS [ < o

Work with PICs in assembly language & C | &5 Bronssyinne

Send email to info@parallaxinc.com
Fip to fip.parallaxinc.com
Browse at http//www.parallaxinc.com

\.

ClearView In-Circuit Emulators

20-MHz in-circuit debugging for PIG16C5x/64/71/84/...
Set breakpoints, step through code, and modify registers.
Friendly DOS and Windows software.

$599 each! (separate units for “5x” and “xx” PICs)
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PIC16Cxx Programmer
Programmer for PIC16C5x/64/71/74/84/...

AR Docs on disk; user-supplied cables® » $99
|D/4:}4 | | %" fe Printed manuals; cables; power supply « $199
3805 Atherton Road, #102 = Rocklin, CA 95765 = USA
(916) 624-8333 = Fax: 624-8003 « BBS: 624-7101 = Internet: parallaxinc.com

CleurView is a trademurk and BASIC Stamp & the Parallax logo are registered trademarks of Parnillax, Inc. = PIC is a registered trademark of Microchip Technology, Inc 0295A
Features and prices subject o change without notice. = Prices ure LS. prices only; prices in other coontres may vary, * Progrommer "Hobbyist Pack” requires MS Windows 3.1 for printing does
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Number 4 on your Feedback card

A Practical Weather
Satellite Receiving System,

Part 2

Software and interfacing with the PC.

ast month we covered the setting up of a
eather satellite receiving and decoding
system for polar orbiting satellites, the pic-
tures from which can be displayed on a PC
using a shareware package called JVFAX
6.0. Part 1 covered the antenna, preamp and
receiver requirements, and the decoder unit.
This month we will cover the parallel /O
card to link the decoder to the PC, PC re-
quirements, and the JVFAX 6.0 display soft-
ware.

Weather Satellite Display Systems—
A History

I remember seeing, in 1965, a hardware
design from Fairchild for a 2400 Hz time-
base divider. It used, can you believe it, gas
discharge tubes to provide the numeric divi-
sion to divide the 2400 Hz satellite signal to
0.5 Hz for synchronizing the early TIROS
satellite signals. Have we ever come a long
way since then!

Early display systems included direct ex-
posure of scan lines from a CRT onto a cam-
era, a line at a time. The camera shutter was
held open for the duration of a satellite pass,
where the vanable intensity “flying spot™
traversed a (preferably large) CRT side to
side, top to bottom, thus integrating the pic-
ture onto film. The shutter was then closed,
and the film developed to get a picture, Ex-
cellent results were possible with careful ad-
justment, but the system was slow, clumsy,
and one could never see the picture in real
time to make adjustments. Anyway, how
many of us have access to darkroom equip-
ment?

Later systems included fax-type printers
that exposed photosensitive or electrosensi-
tive film attached to a rotating drum, the
speed of which was synchronized to the
spacecraft horizontal line rate. The optical
assembly was attached to a traveling hori-
zontal lead screw, which traversed the paper
incrementally, synchronized to the spacecraft
vertical line rate. Using a modulated and fo-
cused light source, it would focus a dot onto
photosensitive paper to produce the image.
The other method used a current-driven sty-
lus resting on electro-sensitive (conductive)
paper, which bumnt off the white outer coat-
ing, exposing the black undercoating, much
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like the way our current fax machines work.
Varying the stylus current gave a good ap-
proximation of gray scale. An audio tape
recorder was usually used to store received
pictures for later playout, but archival pic-
ture quality was very dependent on tape
quality and the way the audio tape recorder
was maintained.

With the advent of microprocessor-based
integrated circuitry, such pictures can be re-
ceived and stored digitally, and permanently
stored on hard disks or floppies, with abso-
lutely no degradation of picture quality. Sud-
denly, the limiting factor on displayed quali-
ty is in the speed of the microprocessor (can
it capture hi-res pictures fast enough?), the
amount of digital storage available (for
hi-res pictures you need lots of disk storage
space), and not least, the video display
system used.

Display Systems

One of the interesting things about digital-
ly-based weather satellite displays has al-
ways been the trade-off between spatial reso-
lution (the number of pixels per line able to
be displayed on the screen) and the number
of gray scales displayed. The two are direct-
ly related because multiplying one (the num-
ber of bytes per pixel) by the other (the num-
ber of pixels per line) gives the total storage
requirements per picture (see below). Matjaz
Vidmar YU3UMYV states in his 1982 article
in VHF Communications that he considers
radiometric resolution (the number of gray
scales displayed) to be far more important
than the spatial resolution (the number of
dots per line). In other words, if you have to
make the choice in a trade-off, it is better to
display more gray scales than more dots per
line. I agree. In my experience, the absolute
minimum number of gray scales for an ac-
ceptable picture quality is 16. Below this,
you lose detail fast. I consider the absolute
minimum number of pixels per line that can
be displayed horizontally to be 256; again,
below this you lose detail. Since the number
of gray scales and the number of pixels have
a direct relationship to memory storage re-
quired in a PC, usually some compromise
has to be reached. For instance, 256 pixels
per line at 4 bits (16 gray scales) will allow

information for two pixels to be stored in a
single 8-bit memory byte. In a 256-pixel line
x 16 gray scale picture x 256-line picture, the
number of bytes of memory storage needed
15 (256x256)/2, or only 32K of memory. If
you consider the other end of the scale, a pic-
ture of 1024x800 pixels, a GOES picture at
full resolution of 8 bits per pixel (256 gray
scales), will need nearly 820K of memory
per picture!

The original display system I built was the
design from Matjaz Viroslav YU3UMYV. This
gave a 256-pixel x 256-line display, with 64
gray scales displayed on a black and white
TV monitor, This hardware labor of love had
about 60 TTL and DRAM chips on three PC
boards, with 64K of dynamic memory and
took a long ume to debug and get working.
Although picture quality was very accept-
able, the system could only save to audio
tape, and pictures could not be manipulated
or printed at all after reception. In its day (11
years ago), it represented the state of the art.
Systems that were affordable to the amateur
stayed with the old technology until fairly re-
cently, until PC hardware and software
“came of age.” I still use the YUIUMYV sys-
tem as a second display—and it works fine!

The PC Solution

Almost everyone has a personal computer
of some sort at home. Many of these are
based on the IBM PC. With the current price
wars raging in the marketplace, prices of PCs
have come plummeting down, and one can
now buy systems that are excellent value for
the money. For those of you who don't own a
PC system, perhaps now is the time to in-
vest!

With the correct programming, the PC of-
fers flexibility in displaying, manipulating,
printing, and saving pictures that hardware-
based solutions just can't offer. Because the
system is software-based, any upgrade is rel-
atively cheap; you don’t have to modify
hardware, you just plug in another program
or upgrade. The recent decrease in price of
VGA display systems allows the display of
256 gray levels on a monochrome monitor.
In these systems, 1024x768 display pixels is
usual; this makes possible really sophisticat-
ed display systems at affordable prices. Such
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It's the fastest selling mobile
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You get excellent gain for solid,
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is only 19 inches tall -- won't knock

off when parking in your garage.
An extra powerful magnet holds
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Dual Band Mobile Antenna

For an incredible $14.95, you get a dual band 2 Meter/440 MHz mobile antenna
with strong magnet mount, stainless steel radiator, 15 feet of coax and BNC
adapter for your handheld -- It's the fastest selling mobile antenna in ham radio!
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can also use it with your handheld!

Your MFJ-1724B is protected by
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Whar™ unconditional guarantee.
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MF]J-1754 $249% MFEJ's Maximum Gain™ 5/8 Wave 2 Meter 19
$2495 Né Mobile Antenna. You'll get the maximum For a low, low

possible gain of any single element mobile antenna' $19.95, you get a high R
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440 MHz with a hlgh Eﬂ"‘ hﬂlf“'a"'ﬂ }ughwa}rguﬂpacds r;ﬁ a black magnet base that'll lml{ good for years
2r quarter wave radiator. On 2 You get a stainless steel radiator that'll endure years uf harsh mobile
:ters you get solid quarter wave use and 12 feet of coax cable.
formance. Mounts on 1 to 1'2inch  yoy get MFJ's one year No Matter What™ unconditional guarantee.
st with single U-bolt. Easy-to-tune. Order MFJ-1728 with standard PL-259 coax connector or
/4 Wave Gl‘#lll'ld PIHIIE MFJ-1728B that also includes a BNC adapter for your handheld.

MFJ-1740
5129 Sﬂukﬁd 5/8 Wave for 2 Melers
The MFJ-1740 gives twice the omni-directional gain of a single 5,
ngs up 2 Meter MFJ-1764 MFJ's stacked 5/8 wave radiators give you & _-;_-* iR
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required. Mounts vertically for FM/Packet or horizontally
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Also works as excellent 6 Meter full halfwave centerfed antenna.

itweight aluminum construction.
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/440 MHz. Made in USA.
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HT Range Extenders

Telescoping antennas for handhelds

A. Long Ranger™ 2 Meter Halfwave,
MFJ- 1714 $Iﬁ95 For really long range
this MFJ endfed halfwave is hard to beat.
It outperforms a 3s wave on a handheld
because the % wave needs a ground plane.
The MFJ halfwave doesn't. It's shorter,
lighter, has more gain and places
less stress on your antenna
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I-Up™ in the clear and plug the BNC |5y }r{}u% w SWR. | 440 MHz. 74" co 19" extended.

mector into your handheld.

It's omni-directional and has
rificant gain over a /s wave. It does
need a cumbersome ground plane
t's convenient for indoors and works

at with handhelds. Made in USA

The MFJ-1768 is based on the National Bureau of Smndards ﬂESlgll

and a clean symmetrical m.
Mounts vertically for FM/Packet or horizontally for SSB with

gh strength 6061-T6 aluminum 5 foot, 1Y« inch diameter boom. 2
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val Bl'.lllllﬂ exible Ducks [,unds. Eicmcms are electrically isolated t‘mm boom. Made in USA.

1/440 MHz flexible ducks for HTs
A. High Gain FlexiDuck™,
'J-1717, $19.95. Enjoy
endable QSOs when other
ber ducks give you noise.
'h gain '/ wave on 440 MHz,
size '/+ wave on 2M. Won't
you -- bends, twists, flexes
h you. 15% inches.
B. FlexiDuck™, MFJ-1716, A.
.95. Similar to MFJ-1717. Full /4
/e on 440 MHz, efficient loaded Y4
se on 2 Meters, 8% inches.

horty Duck" for HTs

Add this short, 4'/4 MFJ-1718

1 ShortyDuck™ to your $31 295
handheld for a Q-5

ial! Im matched for maximum
1. High-Q helical wound radiator.

Portable 3 element ‘\"qgl for2 M

EF] ”63 You can set up or take down MFI's
39% portable 3 elements 2 Meter Yagi in
seconds! Elemenls simply screw into the boom.
You can take it with you wherever you go and
have the "oomph" and directivity of a beam.
It's casy tn store and sturdy enough to use as
B. your home station antenna.
Mounts vertically for FM/packet or horizontall . Center
or end mounts with single U-bolt. Great for packe acketClustcr
It's compact 24 t"uut boom gives you a calculated gain within l
dB of a four element Yagi with a boom nearly twice as long.
Extra thick elements maintain high gain and directivity over entire
2 Meter band. MFJ's FerriteChoke™ decouples feedline.
Elements and boom are made from strong lightweight aluminum
and protected by MFJ's Permanent Molecular Bonding Technology™
Weighs just 2 pounds. Boom is 30"z inches. Made in USA.
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C. Pocket Linear™ 3k Wave, 2

{that's ﬂfmmze:d for maximum forward gain with high front-to-back ratio| Meters, MFJ-1710, $9.95. Carry this

n size antenna in your pﬂthl like a
allpoint pen. When you're using your
rubber duck, on the fringe and noisy,
ut on the Pocket Linear™, extend it to
42" and carry on your QSO. Has
pocket clip. 54" collapsed.

144/440 MHz Duplnxur

Lets youuse  MFI-916 :
dual band 144/440 529!5
MHz antenna with

separate transceivers or sep-
arate 144/440 MHz antennas &8 W
with dual band transceiver. o ()

Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH (8324)

* 1 year uncnnd.'rmnai uarantee * 30 day money back
guarante& (less sfh) on nrders from MFJ * Free catalog

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

(601) 323-5869; 8-4:30 CST, Mon-Fri
FAX: (601) 323-6551; Add s/h

MF] . .. making quality affordable

Prices and specifications subject 1o change © 1994 MF) Enterprises, Inc.
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Figure 1. Circuit diagram of the parallel interface card.

systems can store satellite data at the theoret-
ical maximum resolution possible. JVFAX
6.0 is capable of doing this.

Hardware Requirements for the JYFAX
6.0 Software

Minimum requirements are a PC XT or
AT, with a minimum of 640K of memory, a
hard disk drive of 20 Mb or more, and a 5-
1/4" 1.2 Mb or 3-1/2" drive. A Hercules,
CGA, EGA, or VGA display will work. I
must say that results using other than EGA
or VGA are marginal. If you have more than
640K of RAM, use the HIMEM.SYS utility
so that JVFAX 6.0 will recognize the extra
memory. This is useful for the movie option
and the g(uick) save option (see below).

Preferred: A fast 286 (min 16 MHz
clock), or a 386/486 with a minimum of 2
Mb RAM, VGA mono or color monitor. A
VGA display controller with Trident, Tseng,
Genoa, Paradise, Video 7, or VESA compat-
ible chipset is preferred. All these controllers
should be able to display SVGA 16 1o 256
gray scale mode. For this mode, you should
have at least 1 Mb of video memory on your
display card. If you are rich or lucky enough
to own one of the super super VGA con-
trollers, you can store and display 1024 x
768 x 256 gray scales for superb results.

However, the standard VGA display mode
of 640x480x16 gray scales (or colors) on a
standard VGA card is very acceptable, as
JVFAX 6.0 “dithers” the 16 gray levels to
display an effective 64 gray levels on screen.
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Remember, what is stored in memory and
what is displayed can be different. For in-
stance, you might elect to store pictures at
800x800x256 gray scales, but you might on-
ly be able to display at 640x480x64 resolu-
tion. However, if you elect to magnify the
picture, you will achieve far better results if
you save at the higher resolutions.

A word about monitors: If you are upgrad-
ing to a VGA monitor, there are very cheap
VGA black and white monitors available
night now that offer superb value; they dis-
play 256 gray scales beautifully, In South
Africa, the street price right now for a 14"
B/W VGA monitor is under $100, a good
value.

The PC Interface

The 8-bit parallel video signal from the
decoder described in last month's article is
fed to a plug-in parallel 1/0 card. This card
contains an 8255 peripheral interface adapter
chip, and a variety of common TTL chips
that do the address decoding and data buffer-
ing. Figure 1 shows the circuit diagram of
this parallel interface card. ICI is a 74L.S00
that, together with IC5, a 74LS30, decodes
either address 1BO (Hex) or 1FO (hex), de-
pending on where jumpers J1 and J2 are set.
[ usually use address 1BO. IC2, a 74L.8245
buffers the data when writing to the PC data
bus. IC3, a 74LS139, is an address selector.
IC4 is an 8255 IC, which can be pro-
grammed so that any of 24 output lines can
be set as an input or output. We will be using

the PAO-PA7 lines as inputs. We have the ad-
vantage that the 8255 on power-up initializes
its registers to bring up FAO to PA7 as input
lines, so the line direction control registers
do not need to be set first. In other words,
when you switch on, PAO-PA7 are ready to
accept TTL inputs, perfect for our applica-
tion. The two other ports can be used as con-
trol lines for other applications, if you are
prepared to put a bit of programming into it.

The data and control registers of the 8255
are:

$1BO0: Port 1a Read/Write buffer
$1B1: Port 1b Read/Write buffer
$1B2: Port 1¢c Read/Write buffer
$1B3: Port 1 Control register

We are only required to place data into
port $1B0 from the decoder; the computer
reads from address 1B0 whenever it needs to
fetch a pixel value from O to 255. You can of
course use ports $1B1 or $1B2 if you wish
to. | happen to use port $1B1, or port 1b
(PA1 to PA7). If you set the card to $1F0,
then addresses run from $1F0 to $1F3.

If you wish to program the other ports, |
strongly suggest that you get the program-
ming data sheets on the 8255 from your
friendly chip supplier. Setting bits on port
$1B3 will program the three ports for input
or output.

Building the Interface

This is pretty straightforward if you fol-
low the component overlay in Figure 2(a). I
strongly suggest that you follow the proce-
dure of first checking for shorts on the pow-
er lines with an ochmmeter, plugging in the
board, then checking for correct voltages on
the power supply pins on all ICUs (+5V) at
the sockets, Only then should you plug in
your ICUs. The overlay plainly shows the
orientation of the IC sockets and the ICUs—
notches on the ICUs are plainly visible.
Some ICUs have a dot at pin 1.

On this PCB overlay, only the traces on
the component side are shown for clarity,
since this is a double-sided board. If you
elect to make your own PCB, remember to
buy high profile sockets so that you can
reach the socket pins on the component side,
as you will have to solder all pads on both
sides of the PCB. You will also have to stake
through all feedthrough pads with off-cut
wire. The kit PCB is plated through, so you
will only have to solder one side.

Testing the Interface

Using GW BASIC, enter and run the fol-
lowing simple program. First select port
PAO, PA1, or PA2 for testing when request-
ed. We will use only port PAO for our pro-
ject. Use a voltmeter to check for OV on
each line when prompted, and for 5V on
each line when prompted to enter the bit
number. Measure on the appropriate 8255 IC
pins by referring to the circuit diagram.
Make sure that you use a sharp-pointed
probe so that you do not bridge IC pins when
measuring.
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Aninnovative approach has been takenin

: nt ennas = the construction of the base impedance
Sirio has designed the new HI matching transformers. This new process
PERFORMANCE line for the discriminating results in very high and previously
Radio Amateur. These antennas are the very unattainable unit to unit precision.
best available in terms of material quality, hi- Particular attention has also been paid to
tech design and maximum performance. The the UHF male antenna mounting
result of years of experience and technological connector which uses a gold-plated center
research by Sirio! All models are fabricated pin, "TEFLON®" insulation and arubber

weather seal for hi-performance and
protection from the elements. All Sirio
HP Antennas are factory adjusted and no
additional tuning is normally required.

with the very best materials available to
guarantee maximum strength and best
performance. Year after year. Sirio whips are
very flexible and incorporate a custom
inclination system that allows them to be tilted
to 90° without the use of keys or special tools.

1. Hi Quality 17/7PH
stainless steel whip.

2. Tiltable section with
rubber gasket and
stainless steel retention
spring

3. Dielectric low-loss
"ZYTEL'" insulator with
brass insert soldered at
the coil

4. High "Q" air wound
coil for low dielectric loss
5. High voltage ceramic
capacitor for a perfect
impedance matching

6. Gold plated brass
center pin with low
dielectric loss "TEFLON
insulator

7 . Silicone rubber gasket
and O-Ring for a perfect
waterproofing
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10 REM Test 8255 I/0 lines

20 CLS

30 INPUT*Select B255 port 0,1, or
2" : PN

40 PRINT

50 PORT=EH1B0

60 OUT PORT+3,&HB0:
AS OUTPUTS

70 OUT PORT+PN,0:’SET SELECTED PORT
LINES TO 0

80 PRINT” Physically check with a
voltmeter that all lines on port
“:PN;" are OV”

90 PRINT

100 INPUT ™ Hit enter when
done..."; ANSS

110 CLS

130 INPUT “Enter bit number to set
high(0-7) *; NUM

140 OUT PORT+PN, 2”°NUM:PRINT

150 PRINT"Now measure with a volt-
meter that bit (*;NUM;*) of port is
high*

160 INPUT * Hit enter when done,
<CTRL> <BREAK> to exit*;ANSS

165 PRINT:GOTO 130

*SET PORTS 0,1,&2

If all works as planned, your interface is
complete. The only remaining thing is to
sirip and tin the free ends of the interface ca-
ble and solder the correct lines to the decoder
board output pins. Remember (0 connect at
least one earth line. | would strongly suggest
that you provide some form of strain relief to
the cable at the decoder using a cable tie.
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Figure 2. 1:1 PCB component overlay.

Setting Levels on the Decoder

On a 2400 Hz input signal, you should ini-
tially adjust decoder VR2 (offset) voltage at
IC3 pin 6 so that black turns to your first
gray level on screen at about 0.3V DC. Peak
white should be at around 5V. On a live
satellite signal, set VRI to two o'clock and
adjust VR3 (coarse gain) so that you have
comfortable travel for VR1. You can fine-
tune these settings when receiving your first
satellite signals using JVFAX 6.0, as JVFAX
6.0 has a very useful facility that will display
your instantaneous picture brightness as a
number from 0 to 255 in a window on
screen.

Sometimes you will get a picture on
screen that looks chaotic—the gray levels do
not seem 1o be the right values. In this case,
check that you have wired bits 0-7 from the
output of the decoder to the input of the
8255 in the right sequence. Be careful—the
decoder board bit output pins do not go in a
bit-0-to-bit-7 sequence. Match the output
bits of the decoder (they are shown on the
PCB) to the correct PAO-PA7 bits on the in-
terface cable.

Figure 3 shows a Meteosat APT transmis-
sion, received using the decoder and display
equipment described in this article. This is
an example of the kind of quality achievable

from Meteosat 4 APT. It was captured on PC
using JVFAX 6.0 at 800x800x256 resolu-
tion, then transferred and played out via Ap-
ple Macintosh to a laser imagesetter with
minimal processing. The GIF file was 650K
in size. You cannot fail to recognize the Red
Sea, but particularly interesting is the detail
available showing the course of the Nile riv-
er, Lake Nasser, and the desert features in-
land. My 10-year-old son and I had a ball
with an atlas identifying relief contours in
the Saharan desert. What we proved was that
what you see doesn’t always exactly follow
the picture in the atlas! This is what makes
this hobby so rewarding! Note the JVFAX
real-time status display on screen showing
the instantaneous pixel values. In this illus-
tration, they are centered around 30% gray.

Figure 4 shows the current station 1 oper-
ate. The receiver and PLL VFO are as of-
fered in the ZS6BNT Kkit, available from me
(see the address at the end of this article).
The receiver is a sensitive dual-conversion
design, with the second IF at 300 kHz,
which is optimized for weather satellite re-
ception. The low second IF frequency is
chosen to optimize noise. The VFO output
frequency is locked to the stable LFO,

The tone-operated squelch 1s used to open
receiver audio on receipt of a 2400 Hz satel-
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lite signal, which in turn triggers
the start of a picture recording on
the PC. This allows unattended
recording on a casual basis. The
S-meter is just an op amp in a
bridge circuit for zero setting of
the meter. The demodulator is the
one descnibed in the previous ar-
ticle. The preamp is a mast-
mounted Hamtronics unit, and
the antenna is the WBSDQT de-

sign.

The JVFAX 6.0 Shareware Fax
Display Program

I first came across JVFAX 6.0
when browsing through the
HAMNET libraries on Com-
puServe. It was described as a fax
program. It is all that, and more,
JVFAX 6.0 was written by Eber-
hard Backeshoff DK8JV, and all
ne asks 1s that those who down-
load the program operate on the
shareware honor system, where a
donation 1is requested. Sending a
donation will get you the latest
version of the program on disk,
as well as a variety of alternative hardware
interface designs for interfacing your PC (o
your receiving system. | implemented the
system using the home-built decoder unit de-
scribed last month. DK8JV offers an innova-
tive hardware and filter design for 255 gray
scales using the control lines on a PC RS-
232 port! The details are at the end of this
article.

JVFAX 6.0 will decode and display just
about any facsimile transmission, from FM-
modulated weather chart transmissions on
HF or SSTV to AM transmissions from
weather satellites. It will do this at all ac-
cepted line rates and aspect ratios. A variety
of interface schemes are catered for. Of
course, weather chart transmissions use a
tone that varnes in frequency (FM) to encode
white to black, so a different type of inter-
face 1s required between the receiver and the
PC. Weather satellites present a signal vary-
ing in amplitude, so are known as AM trans-
missions despite the confusing fact that they
are carried on an FM transmission medium
in the first place!

Pictures can be stored to hard disk in real
time, with a computer of sufficient speed
(286 or better). Yes, that 1s right: While the
picture is being received, your computer
stores the picture to hard disk! Early pro-
grams used memory storage only 1o store
pixel values. Storing in real time to disk gets
one around the constraint of limited memory
in your PC.

A variety of display monitor types are
catered for, including Hercules, CGA, EGA,
and VGA. However, if you want good re-
sults, you should try to stick with VGA.
Within the VGA environment many VGA
modes are catered for, the most common of
which is 640x480x16 gray scales. A variety
of set-up screens allow direct setting of
VGA video card registers to implement
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Figure 4. Meteosat APT transmission, received using the decoder
and display equipment described in this article.

different modes, for those of you who like
to experiment with such things. My most-
used mode is SVGA 16-color (gray scales).
JVFAX will actually dither the 16 gray
scales so that 64 gray scales are actually rep-
resented on screen. Being lucky enough to
have access to high resolution display equip-
ment in my job, I have had fun implement-
ing some of the VESA modes available, and
have been able to display 1024x768x256
gray scales directly off Meteor, NOAA, and
Meteosat transmissions, for spectacular dis-

plays.

Configuration

JVFAX 6.0 comes with a comprehensive
English manual in the form of a disk file.
When printed out, it gives you everything
you need to know about the operation of this
excellent package. We will not delve into the
specifics of operational detail here, except to
say that a number of things need to be set up
before you can receive pictures. You need to
set up your parallel interface address, the
number of bits for the pixel, your monitor
type, the printer, the default directory where
pictures will be stored, and the satellite con-
figuration which you will be receiving. This
is all done on a configuration screen. Pic-
tures are stored in CompuServe GIF format,
which makes for easy interchange of data, as
well as an efficient, compact picture storage
format.

The video display modes catered for are
CGA, Hercules, EGA-Hires, EGA 640x200,
EGA 640x350, AT&T 640x400, VGA
640x480x16 colors, and SVGA 16 and 256
colors. A useful feature is being able to cus-
tomize SVGA parameters by directly ad-
dressing the AH, AL, BH, and BL registers
in your computer 10 set the video mode. For
instance, | can set 640x480x16 SVGA mode
58 by setting the AL register to 58.

Mode Configuration

A database of satellite or fax type
can be set up on a Mode configura-
tion screen. This contains details of
the lines per minute, the Index Of
Co-operation (IOC is a rather aca-
demic way of stating the picture
height-to-width ratio—I cannot be-
lieve the obtuse way academic
types describe the simplest things!).
Also required are the resolution in
pixels per line, the number of inten-
sity levels, and details of the satel-
lite or fax transmission start and
stop tones for automatic phasing,
starting, and the stopping of any
transmission. Each mode of trans-
mission can be separately stored
and called by name and changed on
the fly when receiving pictures.
Note that on some slower computer
systems such as 8086 XT-based
systems, the 120 LPM and 240
LPM line speeds only work when
you choose lower screen resolu-
tions.

Setting up Sync

One of the more important adjustments re-
guired is to set the line clock rate in JVFAX
6.0 to match exactly the spacecraft line clock
rate. Otherwise, pictures will appear slanted
on-screen, and if the timing is far enough
off, the pictures will not be recognizable at
all! As PC clock speeds vary widely, and the
receive sync is controlled by the computer
clock, you will have to make an imtial set-
and-forget adjustment to lock the spacecraft
line rate to your computer. JVFAX 6.0 has a
novel way of setting this. By pressing a key
when viewing a picture, you get a vertical
line which you can slant using the keyboard
arrow keys so that it parallels the angle of
slant of the sync line on the received picture.
Hit “save,” and that’s all there is to it. You
never have to set it again for the same space-
craft. It is stable too, because the sync is de-
rived from the computer crystal-controlled
clock. Other packages | have used required
software timing loops to lock sync, which
produced dreadful results because every time
[ reloaded the sofiware, sync drifted.

Automatic and Manual Sync

On spacecraft that have start, sync, and
stop tones, JVFAX can automatically place
the sync line on the correct side of the pic-
ture. With the continuously transmitting
NOAA satellites, sync pulses are very short
and are difficult to decode, so you must
manually move the picture sync bar to the
left or right to display a whole picture. With
GOES and Meteosat, phasing, picture start
and stop are entirely automatic when the
software is set up correctly,

Automatic Reception

JVFAX 6.0 can use time and date data in
the PC clock to go into an unattended recep-

tion mode, and store the results to disk in a
Continued on page 18
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Person-to-Person
QSL Cards

Next fime you meet a
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fellow Ham, give him 'HDUTC%:

Person-to-Person business

H.nuﬂ-ul‘llln 1o Brmty
size QSL card. e
These premium cards are KD6BNO

printed on white Vellum
business card stock using {’@ o i S 51 B

raised ink and are of

Top Quality! SR |~ Rewibui
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CA residents add 8.25% tax.
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(Printed or Typed) Name, Address. Phone, Call
Letters, Color of Ink and Card style (listed above).
Mail to: C.W.P.P. 42263 50th St. W., Ste 617

Quariz Hill, CA 93536 + (805) 272-4652

DOWN EAST MICROWAVE

We are your number one source for 50 MHz
to 10 GHz equipment.

Transverters & Down Converters;

Linear Amps; Low Noise Preamps;

Antennas & Accessories; Cable; Connectors;
Antenna Relays; Components

Write or Call for Catalog.
For All Equipment & Antennas:

DOWN EAST MICROWAVE, INC.
Steve Kostro, N2CEl
954, Route 519
Frenchtown, NJ 08825
(908) 996-3584
FAX: (908) 996-3702

For Antennas & Accessones:

DIRECTIVE SYSTEMS
Dave Olean, K1YWHS
RR1, Box 282
W. Lebanon, ME 04027

(207) 658-7758

MAKE CIRCUIT BOARDS |
THE NEW, EASY WAY

WITH TEC-200 FILM
JUST 3 EASY STEPS:
» Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board
» Peel off film and etch
convenient 8 1/2 x 11 size
With Complete Instructions
SATISFACTION GUARANTEED

5 Sheets for $4.95 10 Sheets only $6.95
add $2.00 postage

The MEADOWLAKE Corp.
Dept. D P.0. Box 1555

CABLE TV AND ATV

Video Sync Generator

New Universal Product
4000 Kit $79.95

4000A Enclosure Pak $44.99
S000 Fully Assembled $199.95

Features Include:
* Locks in unstable UHF for ATV.
* The latest in Video Amp. Technology.
* Advanced picture locking circuitry.
» Latest clocking circuit for best color.

The Halcyon Group
P.O. Box 2264
Sarasota FL. 34230

1-800-664-6999
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SMART AC or SOLAR

BATTERY CONTROLLERS
FOR GEL-CELLS OR LEAD-ACID BATTERIES
6 TO 28V. 110/220 VAC, 50/60 HL
;. WILL NOT OVERCHARGE!, USES UC3008 |.C.
SWITCHABLE CURRENT, REVERSE BATTERY

PROTECTION, TRICKLE START-UP, DBL. SIDED
PCB, SCREW TERMINALS, PTC FUSE, & MANUAL
BASIC KIT: STO 14V: 1AMP MAX.....coooeoencenicciinnn D0
4TO 2BV /2. ——— .
OPTIONS. TRANSFORMER...
AUTO LOW VOLT DEC:GHHEGT W ALAHH ﬂ'LITPLI‘l'
ALL METAL ENCLOSURE ..
ENCLOSURE WITH cus"mu uErEFt il GALL
SOLAR CONTROLLER. DUAL LEVEL 'UL'ILT t:ﬂHTHOL 55405
BC-04: 5 AMP CHARGER W AMMETER & ENCLOSURE .. $190.05
CURTIS KEYER KIT
INCLUDES AUDIO AMPLIFIER, IAMBIC KEYING, ADJUSTABLE
SPEED CONTROL ..........5 38.85; SPEED METER..........5 14.85
POS/NEG KEYING, TONE-WEIGHT CONTROL................5 10.00

ANTENNASD TWIN-LEAD LADDER-LINE

MARCONI BOM- .......$37.95 180 M- ......cooccnnvicinn.. § 44,85
J-POLES: (2M, BM, 220 MHZ) .......ccoooconnrennsr. $ B.BS TO § 3705

...$18.05
.$18.00
e § CALL

Oneco, FL 34264

HamCall CD-ROM

US & International CalislﬁlsLmkup
Over 1,130,000 listings and Countries

includes U.S. Clubs & Military Stations.
ICALL DOS & windows program looks up:
name, address, expiration date, bith year,
license class, county, latlong, area code,
time zone, elevation, beam heading &
distance between U.S. stations. Grid
Square. Retrieve by any data element on
PC, call, name and zip on the MAC

Hundreds of new shareware porgrams are on this disc. For a
wmmmamwhﬁmmm

$50.00 plus $5.00 shipping (U.S. ml'_r]

i ’F New CD-Rom
=== Electronics Software Compendium

- O The Electronics Software Compendium
&5 i= a collection of shareware programs and

T s data files that pertain lo electronics, broad-
== casting, amateur radio and SWL activity.
Over 15,000 files in total The disc is updated and SsueC
annually in April. Over 200 megabytes of PC and
megabytes of MAC software. Send your order lo B =
Publishing, $25.00 plus $5.00 shipping (U.S). Checks

accepted. B UCKMASTER
Route 4, Box 1630 - Mineral, VA 23117
703:894-5777 - B800:282-5628
.

703:804-9141(Fax)
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==

intemet info@buck com

Fast: s03-329-4499
§6.on LISA SHIPPING CHARGE
ViS4, MASTERCARD, CHECK/ MO

PREGES AMD SPFT SURIECT T0 CHANGE I

X-BAND TRANSMITTER
Miniature (2" 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
good temperature stability with low frequency
pulling. Great for long-range testing of radar
detectors, calibration of radar receiving
equipment, and point-10-point communica-
tion links.
Complete Assembled System...........cccrenne. $39.00

Parts & Instruction Kit ... $29.00
Pius $2.00 Shipping and Handiing

' INNOTEK Inc.

P.O. Box 80096, 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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A Practical Weather Satellite
Receiving System
Continued from page 16

series of picture files. If you have set up the
start and stop tones of JVFAX correctly, the
software will recognize this, and close off
picture file storage at the appropriate time.
This is fine for GOES, Meteosat, and many
fax transmissions which have clearly-de-
fined start and stop tones, but not very useful
if you are trying to receive continuous trans-
missions from the polar orbiters. In this case,
reception starts at the satellite AOS time (as
defined in JVFAX 6.0), and closes at the
LOS time. You should set the AOS time a
minute or two after the satellite rises above
the horizon; this way you get the best picture
quality and the smallest file size because you
avoid the signal fades that occur right after
satellite AOS when the bird is just above the
horizon.

Because you can set an individual recep-
tion mode at any time, you can automatically
switch modes after every picture received.
JVFAX 6.0 also has the ability to execute a
separate program just before it switches to
automatic receive. In my case, this would
usually be a program written in BASIC. It
sets up receiver frequency via the parallel in-
terface, using port PAl on the 8255. You
could also use the 8255 to switch receiver
audio lines as well.

Fax Transmissions

The software will transmit displayed pic-
tures in WEFAX 288, WEFAX 576, Ham
288a, and Ham 288b format. The easiest op-
tion is to take the modulated output off the
PC speaker, in which case some low-pass fil-
tering and signal attenuation will be needed
to clean up the waveform before feeding to
the TX input of your rig at the correct level.

Movie Option

You must have seen the animated weather
pictures on your local TV station, which
show cloud patterns moving across a station-
ary map. CNN does this, and the British Sky
News has spectacular 3-D cloud views in
their weather slots. JVFAX 6.0 will store
multiple pictures of one GOES or Meteosat
quadrant, which are only separated in time.
The ground features appear to be standing
still, but the clouds move! You will need ac-
cess to your local GOES or METEOSAT
transmission schedule. You then set up auto-
matic reception times for the same quadrant
(picture) based on the schedule. Fifteen sec-
onds before due time, JVFAX 6.0 will switch
to reception mode and await a satellite
picture start tone, then store the results in a
sequentially-numbered disk file. When dis-
played, these files are sequentially loaded
into RAM on the fly (so the more memory
you have, the better).

Receiving Pictures and Adjusting Your
Decoder

From the main screen, selecting the FAX
option will put you into reception mode, and
the software awaits the first picture line. This
builds up line-by-line from the bottom of the
screen. When the line reaches the top of the
screen, the whole picture scrolls downwards.
Hitting the RCS key while receiving will
bring up a window that shows a histogram of
the white-to-black instantaneous picture val-
ues. This allows you to adjust the histogram
so that most of the black-to-white energy 1s
displayed in the middle of the X-axis on the
graph, thus optimizing your black-to-white
ratio. An option allows for display of the in-
stantaneous 0-255 value of picture intensity
as well. This is useful for setting up your in-
terface. Simply feed a constant 2400 Hz tone
to your decoder, adjust VR1 to 2 o’clock,
and adjust offset pot VR3 for a value of

AF Amp RAF Amp  Muar
a5KBa ASKEd L AL

[F Amp
BF241

IF Amp
BFE241

¢ 2nd  dadkhz[ PLLTT Audie™
Eﬂm‘h‘ﬂmr IF Amp
[}

Figure 5. Station block diagram.
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255—when the peak white LED just begins
to light. No signal should give a value of 0.5
on the display. You can also adjust peak lev-
els while receiving pictures, i1f you have
GOES or Meteosat receiving capability. On
these satellites there are lots of transmissions
with 10 seconds or more of continuous peak
white or full black. This allows adequate
time for you to get that adjustment screw-
driver in there. With NOAA transmissions
this is a little more difficult, as white and
black pictures are transmitted side by side,
and so your peak white and peak black val-
ues do not stay there long enough to allow
definite measurement. In this case, experi-
ment for best results.

Zooming, Rotating, and Colorizing Pictures

In the view mode, you can recall and dis-
play any stored picture. All pictures received
casually are stored in a temporary file called
TMPPIC.GIF on disk, which can be renamed
if required. Each succeeding picture over-
writes the temporary file. In this way, you do
not require limitless disk space and you can
extract your best pictures by renaming them.
A Q(U)ick save facility on screen will ask
for a filename. In real time, you can only se¢
part of the unfolding picture on screen but
the whole picture is stored, and on a 15-
minute NOAA pass this can occupy over
2.7 Mb of disk space! When in view mode,
JVFAX 6.0 allows you to zoom into any part
of a stored picture. You simply frame the
area required to be enlarged by using key-
board keys and it zooms in to fill the whole
screen. So, the smaller the frame, the bigger
the magnification. Too much magnification
will bring it 1o a point where the pixels be-
come very “blocky™—they appear to be
square. This is caused by the dithering tech-
nique used. You can zoom the picture 10
times, but a practical maximum is about four
times; with greater magnification than this
viewing results generally become unaccept-
able.

You can rotate or invert pictures. If you
use the SVGA 2535 color mode, you can col-
orize the picture with red, green, and blue 1n
various intensities to create very natural-
looking color displays, which seem to be op-
timized for a natural-looking picture—for in-
stance, ocean colors could be blue, ground is
brown or green, and clouds are white. A
graphical sliding pointer allows for easy set-
ting of color values.

Using a feature called JVcolour, a fairly
natural false color image can be displayed
while received, with seas deep blue, land
blue or green, and clouds white.

How Do I Print My Pictures?

There are a number of printer formats set
up for JVFAX 6.0, which work on printers
connected to the PC’s printer port(s). Most of
these are dot matrix types, following various
EPSON or IBM formats. | have never been
able to get a decent-looking picture off a dot
matrix printer, because they are incapable of
printing gray scales directly and must emu-
late a gray scale by clever programming;
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ASTHDN Irvine, CA 92718

CORPORATION (714) 458-7277 * FAX (714) 458-0826

ASTRON POWER SUPPLIES

* HEAVY DUTY » HIGH QUALITY » RUGGED « RELIABLE »

SPECIAL FEATURES

o SOLID STATE ELECTRONICALLY REGULATED

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

» CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-3A, RS-4A, RS-5A, AS-4L, RS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

o HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

» THREE CONDUCTOR POWER CORD except for RS-3A

» ONE YEAR WARRANTY « MADE IN U.S.A.

« LOW PROFILE POWER SUPPLY

MODEL VS-50M

Colors Continuous
MODEL Gray Black Duty (Amps)
SL-11A . . !
SL-11R . . 7
SL-11S . B 7
SL-11R-RA . 7

* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-L SERIES 2
Continuous ICS Size [Illll Bhlpirlnq
MODEL Duty (Amps) (Amps) HxWx WL [Ibs.
| RS-4L 3 4 3% x 6% = T% B
RS-5L 4 5 3 =b% > M h
« 19" RACK MOUNT POWER SUPPLIES
RM SEHI ES Continuous IC8* Size [IN) Shinﬁlingl
o MODEL Duty (Amps] [Amps) HxWxD Wt. {Ibs.
' & RM-12A 9 12 5% x 19 x 8% 16
RM-35A 25 30 5% x 19 x 12% 38
RM-50A 37 50 Y x 19 x 12% 50
RAM-60A 50 55 T x19 x12% 60
| * Separate VoIt and Amp Meters
RM-12M 9 12 5% x 19 x 8% 16
RM-35M 25 39 5% x 19 x 12 38
RM-50M 37 50 % x 19 x 12 50
MODEL RM-35M RM-60M 50 T x19x12%

= e ——

Continuous

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

e QUTPUT VOLTAGE: 13.8 VDC * 0.05 voits
(Internally Adjustable: 11-15 VDC)

* RIPPLE Less than S5mv peak to peak (full load &
low line)

= All units available in 220 VAC input voltage
(except for SL-11A)

ICS* Size |IN Shippin
(Amps) H x v}x 'J WLplfht.I]

L 2% = 7% = 9%

11 2Hh=T =9% 12

14 2% = T = 9% 12

1 4% =<7 =9% 13

IC§" Size [IN) ipp
(Amps) HxWxD Wi. (Ibs.)
3 3 x 4% x 5% 4

4 3% x 6% x9 5
5 3% x 6% X TY% T
7 3% x 6% x9 9
i 4 x TV x 10% 10
10 4 X 7% > 10% 11
12 4% x8x9 13
12 4 x T% x 10% 13
20 5x 9 x 10% 18
35 b x 11 x 11 27
50 Bx 13% x 11 46
70 6 x 13% x 12% 48
ICS* Size [IN) Shipping
(Amps) HxWxD WL. [lbs.)
12 4% x8x8 13
20 5x 9 x 10% 18
35 SX 11 x 11 27
50 6 x 13% x 11 46
70 B x 13% x 12% 48

MODEL Gray  Black Duty (Amps)
RS-3A . 2.5
RS-4A . . 3
FE‘E'A [ 4
RS-TA - : 5
RS-7B . . 5
RS-10A . . 7.5
RS-12A . . 9
RS-128 . 9
RS-20A . . 16
RS-35A . . 25
MODEL RS-7A R708 . 4
Continueus
RS-M SERIES MODEL Duty (Amps)
ST AR VAN » Switchable volt and Amp meter
: = sk RS-12M 9
e Separate volt and Amp meters
RS-20M 16
RS-35M 25
RS-50M 37
. MUDELP5-35E’ . RS-70M 57
L
VS-M AND VRM-M SERIES et
R I TR Continusus
MODEL Duty (Amps)
@13.8v0C @10VvDC @5VDC
VS-12M 9 5 2
VS-20M 16 9 4
VS-35M 25 15 7
VS-50M 37 22 10
* Variable rack mount power supplies
VRM-35M 25 15 7
MODEL VS-35M VRM-50M 37 22 10
HS-S SEHIES ® Ehsit In speawer Colors Continuwous
MODEL Gray Black Duly (Amps)
RS-7S . . 5
RS-105 . [ 7.5
RS-125 . . 9
RS-20S . i 16
MODEL RS-12S SL-118 . . /

S—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)

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

ICS* Size [IN) Shipping
(Amps) HxWxD Wi. [ibs.)
@13.8V
12 4% x B x 9 13
20 5 X 89 x 10% 20
35 511 x 11 29
50 6 x 13% x 11 46
3D oY X 19 x 12% 38
20 5% x 19 x 12'% o0
ICS" Size [IN) Shipping
Amps HxWxD Wi [ibs.)
7 4 %X T%h X 10% 10
10 4 %X TV X 10% 12
12 4% xB8x9 13
20 5x9x 10% 18
1 2% x 7% x 9% 12
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they print the dots further apart or closer to
create the gray scale. Although I haven’t
used it, the HP Laserjet 500+ driver looks
promising as laser printers can create limited
gray scales but have 300 DPI resolution. 1
have used the CITOH 8510 driver and 1t
prints fine within the capabilities of a 9-pin
dot matrix printer. JYFAX allows you to bal-
ance printing intensity for vanous levels of
gray on these printers, a useful feature that
allows better-looking printouts.

Confessions of a Cheat

| have to confess that I cheat. Being in the
computer graphics business, I transfer my
stored GIF picture files over a local area net-
work onto an Apple Macintosh, where 1 en-
hance them if needed, and then print the pic-
tures to a PostScript laser printer, or directly
to a Laser Imagesetter. All the pictures in this
article were produced this way. One of the
by-products of this route is that it is easy to
produce mosaics of the whole earth by auto-
matically captuning the nine Meteosat pic-
tures required with JVFAX 6.0 and then join-
ing them together as a single picture using a
program called Adobe PhotoShop (see pic-
ture on page 3.) Registration between space-
craft transmissions is so good that I defy any-
body to spot where the pictures join! Howev-
er, as there is anything up to a three-hour gap
between the first and last transmissions of the
nine pictures in the Meteosat transmission
schedule, winds can move the clouds during
that time, causing some misregistration in
cloud patterns between pictures.

Using the System

A typical satellite pass at my station
would be captured thus: | prepare a series of
simple GW BASIC programs, whose file
name is the satellite name. This executes by
outputting a simple binary number to sepa-
rate output lines on port PAl of the 8255
chip. Each program (for each satellite) con-
tains a different PA1 output value. For in-
stance, program NOAA11.BAS will make
only line 1 of PA1l go high,

lects the specified satellite type (line rate,
etc.). It will then go to receive mode, await-
ing opening of the receiver squelch. At AOS
squelch opens, starting picture recording. At
LOS time, or on closing of receiver squelch,
the computer file will close, and the software
awaits the next programmed satellite AOS
ime.

Just be aware that you need a large hard
disk capacity if you want to automate lots of
passes during one session!

Where Do I Find the Satellites?

You have a PC. The easiest way to predict
a satellite pass is to obtain one of the excel-
lent satellite tracking programs to run on
your PC. I like InstantTrack (available from
AMSAT NA) because one of its options is a
fantastic real-time world map display of the
satellite pass. To update InstantTrack, you
can load the latest Keplerian (orbital) ele-
ments in NASA format automatically into
InstantTrack from files downloaded off
CompuServe or other BBS systems. Other
tracking programs abound. Look in the Com-
puServe “Amateur Satellites” library; there
are a number there, Failing this, you can just
tune your receiver to the correct frequency
and wait for a signal. Because the NOAA
satellites are in “Sun Synchronous™ orbits,
they will pass within range of a ground sta-
tion anywhere on the earth’s surface from
two to four times a day, and at about the
same time every day.

RF Interference

All PCs are "RF dirty.” They emanate har-
monics on all sorts of frequencies. Generally,
at VHF this is not as much of a problem as
HF, but when I first implemented my system
I had a nasty harmonic almost slap on 137.5
MHz, one of my most-used frequencies.

By careful shielding of antenna and cables
and earthing the computer box directly to a
ground spike, I was able to get nd of most of
the interfering carrier. I found that shielding
the cable between the demodulator and the

interface gave the most reduction in interfer-
ence. Although you can buy ribbon cable
with shielding on one side, the easiest fix is
to cut a number of lengths of aluminum
kitchen foil and wrap it around the cable. Ex-
periment with the best point at which to earth
the cable.

Conclusions

I have tried to give all the information and
hints necessary to allow you to build up
an affordable weather satellite receiving sta-
tion. My results have been very rewarding,
and I would like to hear from anyone who
implements this project. Write to me at the
postal address given below, or on Com-
puServe 70272,1602. JVFAX 6.0, being
shareware, gives very good value for the
money, in addition to unbelievably good dis-
played pictures.

If you want to learn more about receiving
weather satellite pictures, I heartily recom-
mend WBSDQT’s publication The Weather
Satellite Handbook, Fourth Edition (or
maybe fifth by now), available from Uncle
Wayne’s Bookshelf. Ralph Taggart is a ge-
nius at explaining the arcane subject of satel-
lites and weather to laymen. Expect plain,
simple-to-understand language, and a com-
prehensive coverage of the subject, together
with easy-to-understand constructional infor-
mation.

Please support DK8JV in his program-
ming efforts by giving a donation. In return,
he will send you the latest version of JV-
FAX, as well as a lot of interface details, in-
cluding a sophisticated FM fax decoder
schematic for HF use, all on disk files.

Complete kits for the parallel interface
board are available from me for $40, which
includes international air parcel post and
packing. For international customers, be
aware that sometimes there might be cus-
toms duties to pay in your country.

JVFAX 6.0 is available for $10, which
covers the cost of the disk and international
airmail postage (or you can download the
earlier version from CompuServe

NOAAI12.BAS will make line 2
only go high, and so on. Since you
can call any BASIC program e
when calling any satellite configu- | o2
ration on JVFAX 6.0, switchingis | IC3
easy. The output line, with some | IC4
suitable buffers, is used to enable | 1“3
an oscillator crystal in the receiv-
er via diode switching. By execut-
ing the appropriate program, one
can change receiver frequency.
Using the InstantTrack satellite
tracking program, I scan the best
satellite passes of the day, noting
the satellite name, acquisition time¢ | ed-
(AOS) and loss of signal (LOS)
time. This information is fed to
JVFAX 6.0. At 15 seconds before
the appropriate time, JVFAX will
select the appropriate satellite, and
execute the BASIC program for
the satellite being received. This
adjusts receiver frequency and se-

C1,C2,C3,C4,C5,C6

Parts List, Parallel Interface

0.01 uF
74L.S00
74L5245
74L.5139
8255PI10
74L530

Miscellaneous:

Capacitors are disk ceramic, 16V or more.

PC board, double-sided with edge connectors
(if not plated through, see comments).

1 X 20-pin DIL IC socket

2 x 14-pin DIL IC socket

1 x 16-pin DIL sockst

1 x 40-pin DIL socket

(Note: Use high-profile IC sockets with exposed fop pins if not using plat-
through PCB. This allows soldering to IC connections on both sides of
the PC board.)
3 x 20-pin PCB mount box headers, male. | suggest that you buy a strip of
70x2 pin headers and cut to suit.
1 x 20-way ribbon cable, length to suit, with a 20-way crimped female box
header on one end, free cable on the other. The free ends are soldered to
decoder vero pins via an optional interface socket.
2 x 2-way jumper pins and jumpers. You can use offcuts of the 20-pin box
headers if you buy the box header strips and cut the number of pins to
suit. The jumpers can be obtained from almost any old PC PCB.

Hamnet): Angus Anderson, P.O.
Box 41544, Craighall 2024, South
Africa; Tel: (business hours) coun-
try code 27, city code 11, 807-
1163; Fax: (business hours) country
code 27, city code 11, 807-1167;
CompuServe: 70262,1702. 1 accept
Visa, MasterCard, cash, or in-
ternational money orders. No
checks, please. South Africa is two
hours behind GMT, six hours be-
hind EDT, and nine hours behind
PDT.

You can contact Eberhard
Backeshoff DK81V, the author
of JVFAX, at Obschwarzbach
40a, D-4020 Mettmann, Germany,
Tel: (49) 2058/4864 (please—only
between 18:00 and 19:00 CET)
ZR6UM suggests a $25 dona-
tion. It’s well worth the trouble.

You get more back than you
donate! 71}

20 73 Amateur Radio Today « April, 1995



ORDER NOW 1-800 4 HOBBY KITS

=2 Meters
=223 MHz
= 440 MHz
* 6 Meters

FX-50 kit (6 Meters) ................ $149.95
FX-223 kit (1 1/4 Meters)............ $149.95
CFX malching case set................ $29.95

poriable or mobile. The wide frequency coverage and pr
repeater splits makes the FX the perect rig for Amateur, C
applications. Packeteers really appreciate the dedicated packel por,
“TRUE-FM" signal and almos! instant T/R switching. High speed packet?
-.No pfugﬂn. Twelve diode programmed cE:;nets. SW RF output.
sensidrve CONVErsion recewer and proven 4 | assembg

more for a used foresgn ng when you can have one AMER! m
{by you) lor less. Comes complete less case and speaker mike. Order
our matching case and knob set for that pro look.

FANTASTIC

FM TRANSCEIVERS

Hamsey breaks the price barrier on FM rigs! The FX is ideal for shack,

rammable
or MARS

vVDC at 2-4

FX-146 kit (2 MELETS)........croriarcrerereeransarsses $149.95
FX-440 kit (3/4 Meters)
FXM-1, ICOM/Yaesu style speaker mike .....$29.95

2 MTR & 220 BOOSTER AMPS

Here's a great booster for any 2 meter or 220 MHz hand-held unit. These power

boosters deliver over 30 watts of output, allowing you to hit the repealer’s full quieting

while the low noise preamp remarkably improves receplion.

sold thousands of 2 meter amp kits, but now we offer completely

meter, as well as 220 MHz units. Both have all the fealures of the high-priced

boosters at a fraction of the cost

PA-10 2 MTR POWER BOOSTER (10 X power galn}
Fully wired & tested .. o Bt

PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired & tested....

Electronics has
wired and lested 2

QRP AMPLIFIER

For a slick little QRP boost, use one of
the 20 Watt amplifiers. Needs only
1/2-2 watts of drive for full output,
linear for SSB. AM or CW operalion,
power MOSFETs for high effieciency
and multistage low pass filter for a
clean signal. Built-in T/R relay for
automatic switching, runs on 12-15

case sel for a complete station look.
Yourchoice of bands ...
Specify band: (QAMP-20, 30, 40, 80)
CQAMP Matching case set......514.95

-

amps. Add our maiching

... 4985

2WAY RADIO
SERVICE

MONITOR

COM-3. the world's most popular
low-cost service monilor. For
shops big or small, the COM-3
delivers advanced capabililies
for a fanlastic price—and our

new lease program allows you 1o own a COM-3 for less than
$3.00 a day. Features * Direct enlry keyboard with programmable
memory * Audio & transmilter frequency counter = LED bar graph
frequency/emor deviafion display » 0.1-10.000 pV output levels »
High receive sensiivity, less than 5 gV « 100 kHz to 999.9985
MHz = Conbnuous frequency

to 100 watts » CTS tone encoder » 1

COM-3 2 Way Radio Service Monitor

« Transmi proleciion, up
and external modulation.
____________ £2995.00

Finally, a handy go anywhere rig that puls the
fun back into ham radio. How about the DDS
synthesizer that tunes in 10 Hz steps with

reception. Or, how about the buili-in ambic CW

11/2S units below a 100 watt rig') can be funed
down for rue ORP operabon. Inciuded with the
SX-20 is the hand mike with handy UP/DOWN
buttons for remote tuning of the rig while driving
— of biking — or boating. Avaiiable n both fully
assembled and fun to build kit form. you'll find
that the SX-20 will become your favonite rig.
SX-20 20 meter SSB/CW Transceiver,
fullywired, 1 yr. warranty

SX-20 20 METER SSB/CW TRANSCEIVER

axceptionally low noise for weak signal

keyer that has a digital readout of your CW
speed. Perky 10 watt AF output (that's only

-------------------------------------------------------------------------------------------------------------

SX-20 20 meter SSB/CW Transceiver Kit FOMMo ... cirssesrsssossessssssans T ) LY N e
Optional CW Audio Filter SXCWN WT ...

m.lctalk_ It doesn1 get any easier than this!

pipe avialable at any hardwar e siore for a doliar or two. Add our

FOXHUNT HEADQUARTERS

Locate hidden or unknown transmitters fast. The Foxhound direction
finder connects to the antenna and speaker jach on any radio receiver,
AM or FM from 1 MHz to 1 GHz. The anlenna (a pair of :I:pnle
telescopic whips) is rotated unlil the Null meter shows a minimum. A
pair of LEDs indicate 1o tum Left or Right. The Foxhound is ideal 1o use
with a walkietalkie il you wish to transmil, go ahead, a built-in T/R
5wnmsmmawmmnnedHmedﬁtseﬁmdmﬂwhie

@ provide all parts except for a few feet of 1/2 inch

case sel lor a

complete finished unil. Be the on2 with the answers, win those transmitler hunis and track down

those jammers, youll do it all with your Foxhound

Add some fun lo your club events by having a transmifler hunt' Foxhuniing &5 a craze sweepng the
nation, but many clubs are missing out on the action because they lack the experiise or lme o
develop their own foxhunt transmitter. We set one of our most devious and sneaky engineers lo the

task of designing an &asz
microprocessor controfler

to build and use, yel highly capable Foxhuni transmitler. A snazzy
as both preset and programmable iransmission characteristics allu-mn

you to easily set the difficulty level from “beginner” 1o "know-it-all"l The SlyFox, FHT-1, is cry
controlied in the 2 meter band (crystal for 146.52 included) with a power output of 5 walls 1hat s

adjustable by the controller.The transmitier is gﬁgrmnmed to ID in CW or add our voice

you really want 1o aggravate the troops - "Ha
stuffy old meetings and picnics, have a foxhunt!
DFFH‘I'J Foxhound direction finder kit ......
1

StyFox Foxhunt transmitter kit .$129.95
CFHT Heavy duty metal maiching case set for FH T-1 oA

oi:nhn if

can find me!" Join the fun, get rd

559,95 CDF Maiching case set for DF-1 ._514.85
FHID-1 Voice Iantm i s E g

PACKET RADIO

Two new versions are available for the Commodore 64 (P-64A) or the IBM-PC (P-IBM). Easy as-
sembly NO TUNING'. Includes FREE disk software, PC Board and Full Documentation. Kit form.

P-84A.............. $59.95

P $59.95

CASECPK.......... $14.95

|I

Miniature
SPEAKER-MIKE

Fits icom,
Yaesu, Alinco
Ramsey and
Radio Shack
igs! Looking for
| :g?'t-ﬁndf rﬁllie
| speaker-mike to
" | compliment
your FX trans-
ceiver or other
ICOM  style
handie-talkie?
The Ramsey
SM-1 speaker-mike is a beauty. If's only 1 1/2
wide by 2 1/2 inches high and has a handy cliip
on the back so you can easily cip it lo your
lapel or shirl 115 small intfemal speaker S0
g:lll‘?la o break any eardrums bul is very clear
and ty of pop o be heard when wom.
There's E*.ren a jack on the mike so when you

lug it in, you still have the use of the speaker
F:n: from your radio. Fils all Radio Shack,
COM, Yaesu, Alinco and Ramsey rigs.

SM-7 Mini-Speaker mike,
Fully assembled....................... $24.95

CW KEYER

Send perlact CW. Microprocessor keyer leatures 4 programmabie
memones ol up to 26 words each, lambic keying. dot-dash memaory,
vanable speed from 3-60 WPM, adjustable sidetone, keying to any ng
and fully RFi prool. EAROM neeps up o 100 years -
you'll go sident before the key! Includes built-in louch paddies or use
your own. Easy assembly and malching case set available for a mice
station look.

CW-700 Micro keyer kit.....569.95 MK Malching case sel.....
CW-700WT Assembled CW-700and case

SHORTWAVE
RECEIVER

Fantastic receiver that captures the world
with just a 12" antenna! Can receive any 2

MHz portion from 4-11 MHz. True
superhet, has smooth varactor tuning.
AGC, RF gain control, plenty of speaker
volume and runs on a 9V battery.
Fasonating Scout, school or club project,
prowvides hours of fun for even the most
sernous DXer. For the car, consider our
shortwave converter. Two Switchable
bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add
some interest to your drive home!

Shoriwave receiver kit, SR1........... $29.95
Shortwave converter kit, SC1......... $27.95

Matching case set for SA1, CSR .. $14.95
Matching case set for SCI, CSC ..514.95

ACTIVE ANTENNA

Cramped for space? Gel longwire performance with this desklop
antenna. Properly designed unt has dual HF and VHF circuitry and
buill-in whip antenna, as well as exiemal jack. RF gain control and 8V
operation makes unit ideal for SWLs, traveling hams or scanner bufls
who need hofter reception. The matching case and knob set gives the
unit a hundred doltar look!

AA-TKIL . ...528.95 Matching case & knobset, CAA ._$14.95

STEREO FM

TRANSMITTER

Run your own Stereoc FM radio station!
Transmits a stable signal in the 88-108
MHz FM broadcast band up 10 1 mile.
Detaied manual provides helphul info on
FCC regs, antenna ideas and range 10
expecl. Latest design features adjustable
line level inpuls, pre-emphasis and
crystal controlled subcarrier. Connecis o
any CD or tape player, mike mixer or
radio. Includes free tuning tool toa! For a
pro look add our matching case set with
on-board whip antenna

FM-10A Stereo transmitter kit ..
CFM Case,whip ant sel............

$534.95
$14.95

SPEECH

SCRAMBLER

Descramble most scramble systems heard on
your scanner radio or sel up your own
scambled communicalion system over the
phone or radio. Latest 3rd generation IC is
used for fantashec audio quality - equivalent 1o
over 30 op-amps and mixers' Crystal
controlied for crystal clear sound with a hud:~n
2 wall audio amp lor direct radio P‘mhvu’:
scramble sysiems, each user has a unit lor full
duplex operation. Communicate in privacy with
the SS5-70. Add our case set for a line
protessional finish.

SS-75 Scrambler fdeacramblarkn .§39.95

CuED matching case sel............. $14.95
SS-7TOWT Assembled
SS-T0andcasesel .......ccooeenannnne £79.95

AIRCRAFT RECEIVER
TGP

Hear exciting aircraft
mmmunlc.atnms-—pmk up planes
¥ up to 100 miles away! Receives
* 110-136 MHz AM air band,
smooth varactor tuning superhot
with AGC ceramic filter, adjustable sgueich, excellent sensitivity and
lots of speaker volume. Runs on 9V battery. Great for air shows or
just hanging around the airport! New 30-page manual details pilot talk,
too. Add case set lor “pro” look.
SR T UL R R $29.95

AR-1 kit ..
Matching case set, CAR . §14.95

MICRO-MIKE CRYSTAL RADIO

Relive the radio past with a ¢
grandfather built. Uses genumne
catwhisker, Several different types of radios are buiil.
including standard AM broadcast, shortwave and
even WW |l foxhole style. To compare modern
semiconductor detectors, we include a diode for
comparison. No soldering required and we even Pwe
antenna ideas. Radio for free, get it now be
Clinton taxes it!

CS-1 Crystal set kit .....

World's smallest FM wireless mike.
Smaller than a sugur cube - miun‘m?
battery and mike. Two sels of SM
paris supplied in case you are clumsy’
Terrific audio pick-up (pin drop at 5 it)
and transmil range of 300 ft. We include
the batlery (walch style), eleclrel mike
and even a luning tool! Be a James
Bond and learn SMT 1oo!

FM-5 Micro mike kit...........519.95

stal set like your
alena crystal and

e 819.95

MORE
KITS
NEXT
MONTH'S

ISSUE

2M
POWER AMP

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

PA-1, 40W pwr amp kil . 53495
TR-1 HFsens&dTFlrEt&yht 51485

MINI KITS

Ramsey carries a complete line of low cost,
easy to build, easy to use functional kits that
can be used alone or as bullding blocks in
larger more complex designs. Mini-kits include
audio amps, lone decoders. VOX swiilches,
timers, audio alarms, noise-makers and even
shocking kits! Call for our free catalogue!

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs,

and condition your battenes

rejuvenate
for peak capacity. Advanced circuitry has optimized discharge belore charge to 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-of” charge mode squeezes every last bit of energy into each ceil 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

are charged, nol cooked! Charges NiCads or NiM

fast f:hurrge at the exact point of full charge-batteries

packs from 2 1o 10 cells (easily expanded)

and current capacities up to 10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries,

buying new packs, waiting hours for recharge, get a

a Dr. Ni-Cad today! Available in money

saving kil form or wired and tested with case al a special price. Kit builders: add our malching

case sel for a snazzy finish.

DN-1 Dr. Ni-Cad conditionerast charger Kit ............ccccceririnississssssncrereresss 999
CDN Maiching case set.. i R T et i i D IS
DN-1WT Fully assembhedﬂ# Hrt'.:admmcase ............................................... $89.95

ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY

TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

TERMS: Satistaction guarantead. Examine for 10 days. If not pleased return in original form

for refund, Add $4.95 for shipping, handling and insurance. For loreign orders add 20

Ya lor

surface mail, COD (U.5, only) ndd §5.00. Ordars undar 520 add 53.00 NY residents add 7%
sales tax. 90-day parts warranty on kit parts. 1-year parts & labor warranty on wired units

HAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
CIRCLE 34 ON READER SEVICE CARD




Build an Intelligent Relay

Number 5 on your Feedback card

A quick-to-make microprocessor-based device,

f you want to check out a length
f coax, remotely reset a cluster
or BBS node, or test a doorbell in-
stallation, you often get some-
one’s help. Wouldn't it be nice to
have a device that could provide
you with a contact closure, at your
command, using your hand-held
transceiver (HT)? This article will
show you how to build such a de-
vice, which provides you with a
set of functions that will make
your life a whole lot easier in
these situations.

You Need a Microprocessor

In order to provide a set of use-
ful functions, some form of in-
telligence would be required
for this device. I looked over
the range of microprocessors
available and most seemed to
be gross overkill for such a
simple application. In most
cases, even simple single-chip
microprocessors like the Mo-
torola 68HC705xx require a
multi-hundred-dollar develop-
ment environment and a lot of
construction (o gain even basic
functionality.

Enter a nifty product from
Parallax, Inc., called The
BASIC Stamp. This is a sim-
ple-to-use but highly function-
al microprocessor that fits this
(and many other) applications

perfectly.

What is The BASIC Stamp?

The BASIC Stamp is a PIC
microprocessor mounted on a
small printed circuit board
(2.5" x 1.5", or 6.3cm X
3.8cm). It sports a 5-volt
regulator, reset circuit, res-
onator, input/output (i/0) head-
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controlled by your HT.

by Bruce R. Knox N8LXS
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Photo A. The Parallax BASIC Sramp L

Photo B. The finished Intelligent Relay.

er for the eight /o lines, and a 10 x
14 wirewrap/prototyping area. The
folks at Parallax have developed
code for the PIC microprocessor
that interprets “tokens” generated
by a BASIC language tokenizer
that runs on a standard PC. This en-
ables you to develop applications in
a high-level language, download to
The Stamp, and run. It runs your in-
structions at about 2,000 per second
(50 microseconds per instruction,
typically), and the supplied EEP-
ROM (Electrically Erasable Pro-
grammable Read Only Memory)
can hold about 80-100 BASIC in-
struclions per program.

Figure | shows a brief sum-
mary of some of the more inter-
esting Stamp BASIC commands.
While the program speed/size
limitations of this device will
most likely prevent you from
doing many digital signal pro-
cessing applications on it, there
are many others you will be able
to do, and in a fraction of the
time it might take you with a
more conventional microproces-
sor environment. The best part is
that the development environ-
ment that runs on your PC costs
only $99 from Parallax, Inc., and
you can use it over and over
again. Stamps cost $39 in unit
quantities, and discounts start at
five units.

The “Intelligent Relay”

With this handy building
block in hand, it was pretty easy
to develop the application. Fig-
ure 2 shows the schematic for
this application. It was built en-
tirely on the prototype area of
The Stamp using point-to-point
construction techniques. The



/ WE SHIP WORLDWIDE

Barry

< i
Electronics Corp.

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

o ¥’/ WE SHIP WORLDWIDE!
KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK Export orders expedited.
Sat. 10-5 Sun 11-4 M-F 9-6 Come to Bamy's for the best buys in fown O
SP10, SP50, P110, GP3000, M120,
M) MOTOROLA 5,570,510, obs ICOM
Vose Vo Domestic, exports and gov't. orders. 281-H. 481-H, 2340-H,
wa CONTACT US FOR THE LATEST IN 2700-H, IC-D100, GP-22A
VHEAHE § wasts VXSO0, SHORTWAVE RECENVERS & SASERS ICOM Business Radios
mez;mmm : LR mwvmmw New F30LT/F40LT, H16, U186,
b o 2 i o e o0 BENDIS, KING, SONY, SANGEAN, V100, and repeaters
Wherever | go, | take my radio. s

Specialist in RADIOS;
Business marine aviation,
ham radios and scanners.

KENWOOD

3 A-S, AES, Cushcraft, Hy-Gain,
Hustler, KLM, METZ, Urban,
MODUBLOX, TONNA, Butternut,

“YAESU Ham & Vertex Business Radios”

F1-880, FRG-100B, FT-1000D, FT-530, FT-5200, FT-530-FT411E,
FT-840,FT-S00AT, FRG-100B, FT-2400, FT-23R, FL-7000 Linear.
New VXH-5000 synthesized repeater 25 watls, VHF or UHF.

YAESU ICOM
FT-23R/26/76 IC2/3/4SAT
FT411E-811-811 ICO2AT/2SRA
FTH-2008/7008 IC2/4GAT/24AT

Landmobde HT 's

ICOM: U168, H16, V100, U400
MAXON, MOTOROLA,
YAESLU: FTH 2008/7008
UNIDEN. REGENCY, KING,

MARINE ICOM: M7, M5B, M700
AVIATION ICOM: A21 A200 H.T., TAD

SR R B4 Multi-Band IC-A21/U16
SCANNERS
“TS-50S", TS450S/AT, R-5000, TS-850S, AOR:
T™ 241/A/441A, TR-751A, Kenwood Service | 990,100, ICOM
Repair, TS140S, TS6080S, RZ-1, TS-790A, ﬂm HANDHELDS
TS950SD, TH-78A, TH28/48A, TM-941A, Py 2GXAT, 4GXAT,
TM-741A, TM-732A, TM-641A, TM-742A. Pigrgrioess T21A, W21AT,
RT1A, RT2A, V21AT, X21AT.
MARINE RADIOS R7000, 1CON
ICOM M? M1 1, ME’B M?’DDT‘I’, MEED R7100, Hﬂpﬁﬂtﬁm
AVIATION PORTABLE ICOM A-21 Bm VHF or UHF
MOTOROLA MARINE _KING KX 99 Synthesized
Surveillance Devices Linear Amplifier W2IAT  IC-HIGU1E
Available Ameritron, lcom, Kenwood, Yaesu | 2GXAT IC21A WOTOROLARADUS (oo ond
COMMERCIAL RADIOS
Shortwave Receivers
*» SONY * GRUNDIG
C.!?I ﬂﬂiﬁ—?ﬂﬂ] sl o COMMERCIAL
Sateliite telephone in suitcase for | | >tocked: MFJ-12708, Antenna Tuners:

worldwide use. caiL

CB Radios Stocked
148 GT2, Warington, Ranger 2850-70,
Wilson 1000, 10/11 Meter Antennas,

MFJ-1274, MFJ-1224, AEA

PK-88, MFJ-1278T, PK-900,
PK-232 MBX W/FAX, DRSI

PRODUCTS DSP 2232

MFJ, AEA AT-300, REPEATERS
ICOM, KENWOOD, STOCKED. | 1000
YAESU, VERTEX WRITE FOR
QUOTES

Antron, Shakespeare, etc,
Astatic power mics,
Silver Eagle w/beep, etc.

Amateur Publications
ALINCO DJ-580T, DJ-582T,
DJ-F1T, DJ-F1TH, DR-130/430T
) ' ’ BIRD Wattmeters &
bbb Elements In Stock
Privacy scramblers
for radios and
phones. CALL
ANTENNAS: EIMAC
s,.‘ﬁi.E.; e
o ot
oy sl 61468
rsen, Etc. ' B1 H D Mot av FJI'IIEIEIIE forex |F|I'_'I|:1i
(144, 220, 440 attmeters & EoRS r@'
MHz), Isoloop. Elements =
In Stock

Wide selection of SW &

MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

Shortwave Radios Stocked ' SYstems
DIGITAL FREQUENCY COUNTERS

OPTOELECTRONICS model 1300 H/A, 0-1300MHz
2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810

MIRAGE/RFC Amplifiers

ASTRON POWER SUPPLES
Belden Wire & Cable, Int'l Wire
OPTOELECTRONICS STOCKED

AUTHORIZED

DEALER

Long-range Wireless

AMPLIFIERS
STOCKED:

SONY. .

For the

KAM PLUS, KPC 273/,
KPC2400, SUPER FAX NI,
KPC IV. Data Engine. Da-

best buys in town call: |
212-925-7000

Los Precios Mas Bajos en Nueva York

Telephone Autopatc

Patches telephone calls from
your radio to phone line, Great
for making and receiving
phone calls where there are
no phone lines. Simple to use.
Write or fax for inquires.

TCS- Ultralite
Ultimate, transporable telephone

communication terminal. Make
and receive phone calls, fax, telex
anywhere in the world where
there are no phone lines. Small,
compact with 1.2 meter dish. Fits
in suitcase. Mil. Std. 810 specs.
Write or call,

Save money on batteries.
Ask for Special Prices.

Barry’s supplies all
MFJ products
Call us direct.

SHORTWAVE RECEIVERS

STOCKED

.l"ul',ll".|l'-.l"-.ll"ll'|l L BT BT

b T B ST NI ATE TR RIS TR

Radios for Business,
Government.
Stocked & Serviced
Call for Great Prices!

s &

COMET ANTENNAS

STOCKED

Shortwave Radios

Hy-Gain Towers

SONY

JRC, ICOM,
KENWOOD, YAESU,

will be shipped
direct to you
FREE of
shipping cost,

FEAN KR ANANAT DAY AR ARAR (7,445,

WP, Su 000 AV EVEVYEYAYRVEArET., - . .

W

and GRUNDIG

Amplifiers, HF/VHF/UHF

Ne—

AMERITRON, etc.

BARRY ELECTRONICS CORP., 540 BROADWAY, NY, NY 10012 (rive blocks N. of Canal St. between Spring & Prince St) FAX 212-925-7001 Phone 212-925-7000

New York City’s

“Aqul Se Habla Espanol”
BARRY INTERNATIONAL

FAX 212-925-7001 Phone 212-925-7000

For Orders Call 1-800-990-2929

Monday-Friday 9 A.M to 6:00 P.Mm.
Saturday 10- 5pm /Sunday 11- 2pm

Subways: #6 Spring St. stop, N. train to Prince St.,

F train to Houston St.

Bus: Broadway bus to Prince St., Path 9th St./6th Ave.

LARGEST STOCKING TWO WAY RADIO DEALER
COMPLETE REPAIR LAB ON PREMISES

peaters. ..

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

ALL

SALES

FINAL

—_— =

We stock: AEA, Alinco, Ameco, Ameritron, Antenna Specialist, ARRL,
Astatic, Astron, B&K, Belden, Bencher, Bird, Bitternut, CES, Cushcraft,
Condan, Daiwa, Elmac, Henry Heil, Hustler, Hy-Gain, Ilcom, KLM,
Kantronics, Kenwood, Larsen, Maxon, MFJ, Mirage, Motorola, Nye,
Palomar, RF Products, Shure, Standard, TUBES & Tube Cartons Uniden,
Yaesu, Vibrofiex, Duplexers, Repeaters, Scanners Radio Publications.

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

COMMERCIAL RADIOS stocked & serviced on premises.
Amateur Radio Courses Given On Our Premises, Call
Export Orders Shipped immediately.

Technical help offered upon purchase

FAX: 212-925-7001

CIRCLE 41 ON READER SERVICE CARD



basic hardware requirements for this device
are:

1. Function from 12 VDC (The Stamp
comes this way); 2. Provide a normally open
and closed relay output; 3. Provide a DTMF
tone decoder to receive commands; 4. Pro-
vide a means of transmitting tones from the
HT If you are using a remote swiltch to
check out an installation—it is really nice to
know if, in the case of an unexpected resullt,
your remote switch i1s working. To accom-
plish this, | made a connection to the micro-
phone input of the HT. Through this connec-
tion, each command can be acknowledged
by transmitting a Morse code “R.” In addi-
tion, an “0O” (a shortened version of *0”) can
be sent for off, an “A” (a shortened version
of a “1") for on, and a callsign for identifica-
tion purposes. The interface to the HT was
implemented using capacitor C2 for the au-
dio tone, and resistor R1 for keying the HT.
You may find that you have to adjust the
value of R1 or C2 depending on the HT you
use. If the HT you choose does not support
this hardware arrangement (keying and au-
dio on the same wire), you can easily adapt
it to support a relay for the keying and keep
the tone generation output separate. Tone
generation is handled by a command called
“SOUND” in The Stamp’s BASIC inter-
preter, and keying of the HT is handled by a
simple logic level command (see the soft-
ware listing).

Receiving DTMF (Dual-Tone Multi-Fre-
quency) tones is pretty easy these days. A
Teltone M-8870 DTMF receiver was chosen
for this purpose. The M-8870 (U2) uses a
minimum of external parts and runs off a
single 5-volt DC supply. The outputs of the
M-8870 consist of four data bits that tell you
which tone was most recently decoded, and
a strobe line that goes to 5 volts when a tone
is present. These five lines are run to five of
the eight lines on The Stamp. The M-8870
requires a cheap 3.58 MHz crystal (some-
times called a colorburst crystal), three resis-
tors and two capacitors to get it running. In
this application, none of the values (except
the crystal value) are critical, with a 20%
variance being acceptable.

The output from the device is a relay, des-
ignated as K1. This is a 12 volt DC relay
that i1s powered from the external supply
(before the on-board 5-volt regulator). Re-
sistor R2 limits the base current to transistor
Q1, and standard NPN, such as a 2N2222 or
2N3904. When saturated, Q1 energizes K1.
Diode D2 is provided to snub the tum-off
spikes generated by K1.

Diode D1 was provided for two reasons.
The first and most important reason is to
protect the device from a potential reverse
polarity connection. The other reason is to
introduce a volt or two of drop to limit pow-
er dissipation in The Stamp’s regulator. Ca-
pacitor C1, a 0.01 disc, is provided to help
keep RF out of the device.

As mentioned above, point-to-point con-
struction techniques were used for this de-
vice. Photo B shows the finished unit is a
small aluminum enclosure. Small, solid, in-
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Program Control

IF...
GOTO

GOSUB
FOR... NEXT

THEN

Numbers
Integer math: +, -,

Digital I/0

Logicals: AND, OR, XOR, etc.

Measure value of a potentiometer

LOW set pin low

HIGH set pin high
TOGGLE change state of pin
PULSIN measure pulse width
BUTTON do button

Serial I1I/0

SERIN Async serial input
SEROUT Async serial output
Analog I/O

PWM Generate PWM output
POT

Sound

SOUND

Generate tones/white noise on a pin

There are more commands.

*, /., etc,

functions

Figure 1. Some of The Stamp’s commands. (See Figure 4 for others.)

R

(R —*

A

D2
D3 1

—/D—rhh'mllrﬂmﬂ
O——» MNormally Open

—
S5 D c » Common
+1
| R2 Q1
i S 7 [ R2 }
T E
COMMON A B1
A1 e MIC
c2
U1 Fin S { I r
CAUTION: 5 VDC ] c3
F YOU USE A The Stamp ™ Pin 4
VOLT BATTERY ” y7 B
cLP
CONNECT Pn2 1 ©
POWER, THE n 1 ca P2
RED WILL BE 1
GROUND AND i} Ré 7 F—"an
THE BLACK 2
WILL BE +12.
3 xTAL 1O e
N
D 18 Pin DIP
v U2 Top View

Figure 2, The Intelligent Relay Schematic.

sulated wire can be used, and the circuit can
be built in about two hours. One word of
caution: The column of holes in the proto-
typing area right next to the header are con-
nected to the header! Use these holes to pick
up your signal connections to the other parts
of your circuit. Finally, a spare coiled cable
was available for the device-to-HT connec-

tion. If you don’t have one of these avail-
able, shielded cable and separate connectors
will work just fine. The block diagram in
Figure 3 shows you how the system is used.

The Software

Figure 4 shows the complete listing of the
Intelligent Relay Program. The only reason



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 | 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 tnips 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 [ needed
more range from the motel.

When [ traveled by plane, the rig was the
handheld with no amplifier. It
had only a small telescoping
whip that I could extend to about
19 inches. If I happened to be
close enough to a repeater in a
large city, that was fine and |

PASS THIS TEST!

WIN °5

Clip this ad and circle the

Antennas West and called the “Pico-]." 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-

glasses case. It looks like
a sleek black ribbon 55
inches long. A six-foot
small-diameter coax
feedline comes off the
bottom. Its gold-pin

managed to “work™ the locals in | TjgerTail™. Send it with | BNC attaches directly to

spite of low power and a minimal your order to get $5 off your radio.

antenna. anv purchase A small loop at the
But there were occasions yp : top may be slipped over

when there was no local repeater,

or when | was inside a steel-and-concrete build-
ing. At such times I 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

tenna and just hanging down— without
sticking up or out or getting in the way.

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 is 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-] 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 I tucked Pico-J into my
briefcase, right next to the handheld. No, |
didn’t even use the “duckie” or the telescoping
whip because I had all I needed in this one neat
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
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.

I I B B I T I I T T S B P e e e
II Yes, I want to increase range and save my batteries!

I — Send my Pico-J. 2m or 220=%$19.95, Packet=%$22, Dual=%$26, Pilot=$39. l
___Send my TigerTail. (1 for $7.95, 2 for $15, 3 for $21. Specify band)
l ___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.

battery pack, but still have a big signal. | || Name 0
Better than an amplifier, it improves | _ Call Phone
| reception too. TigerTail™ does all this | I Street Unit |
by simply slipping under your flex an- City State Zip

j |
I_éﬂ&%ﬁ'%ﬂﬁ West  micrak oner 800 926 7373

Al N N N N E Il IR S S N T T EE EE .-
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Microphone

12 VDC

Earphone

cOom

NO

NC Relay

The Intelligent Relay Controfling HT

Figure 3. Block diagram of the Intelligent Relay.

the program looks so long is that it 1s heavi-
ly commented. The application performs the
following functions:

DTMEF 1: Turn relay on for 2 seconds,
send "R”
DTMF 2: Pulse relay for x times
(digit after 2), send "R"
DTMF 3: Turn relay on, send "R"
DTMF 4: Turn relay off, send "R"
DTME 5: Toggle relay, send its new state
DTMF *: Send current relay state
DTMF #: Send ID (NSLXS in this case)

The most important feature of the
software aspect of this project is the ease
with which it can be implemented. You
simply connect a three-wire cable from an
LPT: Port on your computer to a header on
The Stamp, run The Stamp program, enter
your program into a text editor (included),
type ALT-R when you want to run, and your
program will be off and running. Bugs?
Well, there's a DEBUG instruction that en-
ables you to print variable values back to
the PC 10 see what might be wrong. With
the possible exception of making a pin into
an output when it is connected to an exter-
nal output, it’s just about impossible to
break The Stamp with software. So go have
some fun!

Using the Intelligent Relay

You'll find many ways to use this device
in addition to those mentioned earlier. Radio
Shack HTX-202s were used to develop the
design in this article. A Yaesu FT-470 was
used as the remote radio, and this worked
fine. However, when the FT-470 was con-
nected as the Intelligent Relay radio, some
problems with the radio keying were en-
countered. You can fix problems like this by
playing with the values of R1 and C2. Also
noted, a Kenwood TM-732 has a feature
that phone patch users enjoy (I presume),
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but causes a problem here. The TM-732
does not release the PTT for about two sec-
onds after the last DTMF digit is entered.
This allows phone patch users to release
their PTT while entering strings of digits.
Even though the Intelligent Relay carries
out its commands, the TM-732 interferes

with the acknowledgement transmissions.
You could fix this by changing the key-up
delay in the program (or by not using the
TM-732).

What Else Could You Do With This
Design?

There are lots of things that could be
done with this application. For example,
you could monitor inputs and report them
on command. Or you could transmit a call-
sign with the relay (could be handy for re-
mote on-air testing). But it is possible to run
out of program space. So, depending on
your application, you'll either have to get
real clever in optimizing your code or you'll
have to limit your functionality. The former
is my preferred method, even though that
method can drive you nuts!

Conclusion

In addition to DTMF-controlled devices,
The Stamp lends itself to many other
applications. You could make a custom
keyer, a rotor controller, an antenna switch,
or many other simple controllers. And
since the device is software-driven, you can
now dazzle your friends with fancy features
that couldn’t be done before without a large
bag of TTL or CMOS chips and a lot
of time and aggravation. Have a good
time working with this powerful, yet
simple, device.

Parts List
R1 2.2k 1/4W
R2,R3,R4 1.0k 1/4W
R5 300k 1/4W
R6,R7 100k 1/4W
C1 0.01 25W VDC disc
C2,C3,C4 0.1 25W VDC
D1,D2 1N4001
D3 Yellow LED
D4 Green LED
K1 Relay Radio Shack #275-249-A
P1 Mike connector Radio Shack #274-290
P2 1/8" connector
Q1 2N2222 NPN transistor
XTAL 3.579545 MHz crystal
U1 The BASIC Stamp (Parallax)
U2 Teltone M-8870 DTMF decoder
Box 4" x 2-1/8" x 1-5/8" Radio Shack #270-239
Hardware 4-40 screws/spacers/nuts for mounting The Stamp
Grommet 3/8" grommet for cable entry
Wire Shielded cable/relay/power leads as required

Parts Availability

A set of components, including The Stamp and a 3.5" disk with the source code on it, is
available from RF Applications, Inc. for $95. We can program your Stamp for an additional
$20 (please give us your call). Please order this kit by mail or fax, VISA/MC accepted
(encouraged), at 9310 Little Mountain Road, Kirtland Hills OH 44060-7951; Fax (216) 974-
9506.

Note: Unless you order The Stamp programmed from us, The Stamp RF Applications,
Inc. supplies is unprogrammed. You'll need the Development Environment described in this
article to load the software. The BASIC Stamp Development Environment is available from
Parallax, Inc. 3805 Atherton Road, #102 Rocklin, CA 95765. Their telephone number is
(916) 624-8333. The Stamp is a trademark of Parallax, Inc.




Rem BASIC STAMP Control Program
Rem Intelligent Relay

Rem By Bruce R. Knox

Rem RF Applications, Inc.

Rem August 28, 1994

You may copy this code, but please acknowledge its origin.

There is a DTMF decoder on 0-3, strobe (active high) is on 4.
Pin 5 is used for transait tone

Pin 6 is the PIT for the radio

Pin 7 is the relay output (active high)

Commands :
l1 = Pulse on for 1 second
2X = Toggle X times
3 Turn on the relay
4 Turn off the relay
5 Toggle the relay then Function 11
11 Report relay status (A=on, O=o0ff)
12 ID (NBLXS in this case)

Set Pin Direction Registers (5 ins and 3 outs)

OCutput
Output
Cutput
Input:
Input:
Input:
Input:
Input:

i

Pin
Pin
Pin
Pin
Pin
Pin
Rem Pin
Rem Pin

GEEEEE § SEEGEEEE §EEM §
_E

(=0 ol SR

DTMF Bit ©

dire = %¥11100000

Rem relay off (there’s an NPN transistor there, 1=on)
low 7

Rem A low on Pin 6 keys up the radio, soc start unkeyed
high &

Rem Wait for HIGH (1) on DTMF Data Present Line

loopO:
if pind = 0 then loop0O

Rem Mask off unwanted top four bits

b2 = pins & 15

Rem Sort out command
if b2 = 1 then funcl
if b2 = 2 then func2
if b2 = 3 then func3l
if b2 = 4 then funcd
if b2 = 11 then funcill
if b2 = 5 then funcs
if b2 = 12 then funcl2

loopl:
if pin4d = 1 then loopl

goto loopO
Rem Pulse relay on then off

funcl:

high 7
pause 2000
low 7

goto wait_gone
Rem Pulse relay x times (x follows the 2)
func2:

func2_loop:
if pin4 = 1 then func2_loop

func2_loopl:
if pind = 0 then func2_loopl

bl = pins & 15
bl = bl * 2

for ba = 1 to b3
toggle 7

pausa 100

next b4

low 7

goto wait_gone

Rem Turn on relay

funcl:
high 7
goto wait_gone

Rem Turn off relay

func4d:
low 7

goto wait_gone
Rem Toggle relay

funcs:
toggle 7

Rem Fall right into funcll to tell the state of the relay

Rem Use "O" for off, "A™ for on (shortend Morse 1)

funcll:
if pin4 = 1 then funcll

if pin7 = 1 then funcllO
pause 200

low 6

pause 400

gosub dash

gosub dash

gosub dash

pause 200

high &

goto loop0

funcllo:
gosub key_down

gosub dit
dash

pause 200
high &
goto loop0

Rem Send call (NBLXS in this case)
Rem l=dash, 2=dit, 3=intercharacter space

funcl2:
gosub key_down
for b2 = 0 to 21
lookup b2,(1,2,3,1,1,1,2,2,3,2,1,2,2,3,1,2,2,1,3,2,2,2),Db3
gosub send
next b2
pause 200
high 6
goto loop0

Rem wait for DTF tone to go away before proceeding

wait_gone:
if pind = 1 then wait_gone
gosub key_down

gosub dit
gosub dash

gosub dit
pause 200

high 6
goto loopl
Rem Morse code/radio support routines

dit:
sound 5,(100,5)
pause 15
return

dash:
sound 5,(100,15)

pause 15
return

sand:
if bl = 1 then dash

if b3 = 2 then dit
if b3 = 3 then send_delay
return

send_delay:

pause B0
return

key_down:
pause 200
low 6
pause 400
return

Figure 4. The software. Nothing 1o it!
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Number 6 on your Feedback card

by Breckinridge S. Smith K4CHE

Yaesu USA

17210 Edwards Road
Cerritos CA 90703
Telephone: (310) 404-2700
Price Class: $400

The Yaesu FT-2500M

A rugged mil-spec radio.

Atn'l yes, there's nothing like unpacking a
ew piece of equipment—makes you
wonder how they cram it all in the box. If you
want an interesting exercise sometime, try
repacking the radio and the accessories back
in the box in the exact same manner that it
was originally packed. You can't do it; it takes
special training.

The FT-2500M's size in inches, which is
not given in any of the ads, is 7.75 by 6.3 by
2.0. The measurements include the length of
the knobs which, incidently, are covered with
that magic rubber that gives what | call a "tac-
tile feel.”

Appearance and Construction

The radio looks neat and rugged, and pro-
jects a functional appearance. Square, no
fancy curves. All the gee-whiz buttons that
you occasionally use are hidden away under
the secret access door located on the right
side of the front panel under the tuning knob.
The top and bottom covers on the chassis
are made of tight-fitting, rugged ABS plastic. |
would have preferred metal covers for better
shielding, but later testing in a strong RF field
resulted in no problems,

The power leads for the radio have a fuse
holder in both sides of the line, which is a def-
inite plus. The fuse holders are rugged and
totally “grab™ the fuse, not just touch the ends
of it. The SO-239 antenna connector is
mounted in a recessed area of the heat-sink
portion of the large one-

programmed for each channel. The opera-
tors’ manual gives instructions on how to
open up the unit and set pots for the different
selectable power levels. Mounting a quarter-
wave ground plane antenna a foot away and
standing behind a shield, | made several
short transmissions with 50 watts. The unit
operated in this unusually strong RF field with
no problems. The automatic transmit power
control was tested into several resistive loads
representing SWR values starting with 3 to 1.
Each test resulted in progressive lowering of
the power. The final test consisted of just
putting an emergency 19-inch wire in the rear
connector and testing on the local repeater.
Plenty of RF was available and the radio did
not shut down. | don't recommend using just
a 19-inch wire as a normal operation due to
the radiation hazard and the poor load for the
radio, but in an emergency it will work on the
FT-2500M.

The transmitter has a “time-out timer”
which can be programmed for five to 60 min-
utes. First thing | did was put in a five-minute
limit. The timer resets each time you press
the push-to-talk button and gives a little
‘beep” when the timer expires to remind you
that you may be sitting on the mike button. |
tested the timer on five minutes with 50 watts
and, as expected, the heat sink got pretty
warm but the power remained steady. There
is also an automatic power-off timer, “APO,”
which will put the radio to sleep if you forget

to turn it off. Since Yaesu recommends “di-
rect” connection to your battery, this is a nice
feature.

The radio looked clean on the service
monitor and demonstrated a nice |IDC (instan-
taneous deviation control) circuit which pre-
vented me from over-deviating no matter how
hard | yelled into the mike. Third harmonics in
the 440 MHz band were well below 60 dB
suppression.

Bench-checking the receiver sensitivity
was betier than the specs of 0.2 uV for 12 dB
SINAD. Now for the first acid test of the sys-
tem. | programmed the receiver to scan from
144 to 148 at 5 kHz increments to see if there
were any intermal “birdies;" none were found
with or without an antenna. The image rejec-
tion specifications call for better than 70 dB.
During the mobile testing | drove through two
of our local “RF alleys" to check for desense
and overload. The receiver reacted very well
and responded with just a litle noise from a
local high-power paging unit with the squelch
wide open. However, it was not enough to
break a normal squelch setting. Checks for
desense with an adjacent mobile working on
the same repeater were excellent. One of our
club members tried running 25 watts in close
proximity but still did not cause any desense
problems.

Yaesu appears to have built a pretty bullet-
proof receiver using their “Advanced Track
Tuning (ATT).” Quoting from the receiver sec-

piece diecast chassis. The
connector has real threads
that match your connec-
tors. | tried several makes
of PL-259 connectors and
they all screwed onto the
radio without any prob-
lems. The recessed area of
the heat sink provides
some protection for the
S0-239 antenna connec-
tor.

Bench Testing

| fired the radio up and
quickly checked the power
and receiver specs. At 13.8
voits | measured 52 watts
and found the power to be
the same at both ends of
the band. The power levels
are selectable and can be
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tion of their technical supplement manual,
“after passing the antenna swilching network
signals (received) within the frequency range
of the transceiver are then passed through a
varactor-tuned bandpass filter before RF am-
plification. The amplified RF is then band-
pass-filtered again by varactor-tuned res-
onators to ensure pure in-band input to the
1st mixer.”

Military Specifications

One of the reasons | purchased the radio
was the “mil-spec” advertisement. | contacted
Mr. Chip Margelli K7JA, the Customer Service
Manager at Yaesu, and he sent me a copy of
the testing procedure using MIL-STD-810C,
the vibration test accomplished by United
States Testing Company Inc. in February,
1994. A portion of the testing included mount-
ing the radio to a test fixture. Then the fixture
was “bolted to the shaker.” The transceiver
was then vibrated for three hours along sever-
al different axes at different frequency ranges
varying from 5 Hz to 500 Hz.

After this was over they conducted the
shock test series! Quoting from the United
States Testing Company report, “The
transceiver was activated and subjected to
three shocks in each of the plus and
minus directions of each axis, for a
total of six shocks on each axis. The
pulses consisted of a sawtooth
waveform with a peak amplitude of
40 “G"s over a duration of 11 mil-
liseconds.” The United States Test-
ing Company reported that the
transceiver was “fully operational at
the conclusion of the vibrations test”
and “there were no physical anoma-
lies noted.”

Bells and Whistles and Other Features

The microphone uses a now-industry-stan-
dard telephone eight-wire modular plug.
These rugged connectors can be purchased
at any telephone supply store and are easy to
crimp on. You can now put on a mike connec-
tor in 30 seconds instead of spending 30 min-
utes trying to solder those elusive little tiny
wires. The microphone looks complicated
and busy, but feels light to the touch. The
mike has a “lock” switch on the rear which,
when activated, locks up all the buttons ex-
cept for the touch-tones. | spent quite a bit of
time on the bench trying to get the radio to
scan and then finally found the lock switch.
But get this: The mike glows in the dark! Ac-
tually, just the buttons glow, but this lighting
feature will help make those midnight au-
topatch calls a little easier. If you don't like
your mike to glow in the dark there is a switch
to turn the light off. Yaesu supplies the MH-27
mike with the radio but you can purchase the
simpler MH-26 without the touch-tone pad.

There are 31 memory channels. Now, |
know some of you will scoff and insist that
you need at least 100 channels, but for me
31 was fine. All | wanted was a tough simple
radio. You can program a “name” for each
channel (for example, CLUB, MARS, etc.).
The names may be up to four characters
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long. There are provisions for the usual chan-
nel scanning or programmed limit scanning,
but there are no provisions for storage of tele-
phone numbers. As is standard in a lot of
commercial equipment, this radio can clone
(program) another radio with its stored infor-
mation via the optional cloning cable. Once
nice feature is that in the event you decide to
start over with the memory channels there
are provisions for accomplishing a general
memory reset to clear all information.

The radio is equipped with CTCSS encode
but you have to purchase the decode module
and install it. | purchased the CTCSS FTSK-
17A and installed it myself. | followed the in-
structions supplied with the FTSK-17A but
found that the mounting location for the mod-
ule did not match my radio. Now what? If all
else fails go to the operating manual, and in-
deed the correct picture and instructions were
in the manual. | did not review the DTMF
paging system as our local repeater will not
pass DTMF codes, which is quite common in
some repeater controller configurations. |
have to mention the “Ringer Melody Settings”
which can be utilized during DTMF paging.
We have finally gotten to the peak of the
“bells and whistles” phenomena. If you are in-

“The instructions received

from Yaesu were clear and
easy to follow and contained

all the necessary cautions about

out-of-band operations.”

to serious bells and whistles you may pro-
gram a user-ringer melody using up to 16 dig-
its which correspond to notes from the tradi-
tional music scale! If you are bored while driv-
ing down the highway you can play back the
melody with a test sequence. Personally, |
prefer the straight ringing sound which
sounds just like a phone.

Not only is the microphone lit but you can
also adjust the radio panel backlighting on
the LCD display to a manual setting or let the
photosensor adjust the brilliance of the LCD
display. The large LCD display is very easy to
read. Night is the best display, with a yellow-
ish background which can be controlled by
the photosensor. In very bright direct sunlight
the LCD panel changes to a black-on-gray
high-contrast display.

Modifications

It's time to get the soldering iron out.

Packet modifications: The unit is not, | re-
peat, not 9600-baud packet-ready. However,
there are simple instructions with pictures in
the operating manual. Basically it consists of
mounting three chip resistors, two jumpers
and a chip tantalum capacitor. These are
chips and require quite a bit of soldering skill.
The manual states that “if you are not confi-
dent then contact your Yaesu dealer for as-
sistance.” According to their customer service

department, the 9600-baud kit is available for
$1.

Since | am involved in DFing, or foxhunt-
ing, | immediately realized that the packet
modification soldering pad connections gave
me access to the receiver audio prior to the
audio gates, de-emphasis, and high-pass fil-
tering. Now | have a good clean audio con-
nection point for my foxhunting equipment.
Yaesu even provides a small cutout which al-
lows for the exit of cables that is located in
the rear of the unit. This cutout is normally
sealed with a plastic plug.

The radio receiver section comes out of
the box ready to cover 140 to 174 MHz. The
transmitter unmodified covers 144 to 148
MHz. | wanted to modify the unit for USAF
MARS but instead of using the instructions
from one of those thick modification books
that you can buy at hamfests | decided to
write to Yaesu and ask for their official modifi-
cation sheet. | included my MARS license,
my amateur license, and a copy of my pur-
chase invoice. The instructions received from
Yaesu were clear and easy to follow and con-
tained all the necessary cautions about out-
of-band operations.

Operating Manual and Technical
Supplements

| thought that the small operating
manual was well-written. | reviewed
the “in case of trouble” pages,
which are designed to correct for
“operator errors.” The handbook
contains the usual circuit diagrams
and flow charts as well as diagrams
for the optional modules. However,
all it contains for the microphone is
the pinout pattemn for the connector.
You will have to purchase the technical sup-
plement if you want circuit diagrams of the
mikes.

The small operators’ handbook is in En-
glish and Spanish so you can brush up on ei-
ther language. | kind of miss those earlier
Japanese manuals that were written in a
strange kind of technical English with wording
that seemed to have several meanings re-
quiring hours to decipher. These new manu-
als take all the adventure out of purchasing a
new Japanese radio. The “Yaesu Technical
Supplement” (service manual) is up-to-date
and was immediately available. It contains all
the diagrams of the mikes, and includes in-
structions for lithium backup battery replace-
ment and panel lamp replacement, which re-
quire good desoldering skills.

Overall Evaluation

| liked the radio. It's easy to operate and
has a very readable front panel display. The
alternate function buttons are reasonable in
their organization and the clever bells and
whistles are still there, with most of them hid-
den undemeath the secret door. The unit ap-
pears to be really rugged. The best overall at-
traction for me was the receiver front end and
its ability to work in a multi-transmitter high-
RF environment and to resist basic front end
overload. &=
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Number 7 on your Feedback card

by Gordon West WB6NOA

GAP Antenna Products, Inc.
6010 Bidg. B

N. Old Dixie Highway

Vero Beach, FL 32967
Telephone: (407) 778-3728

The GAP Voyager DX

We compare the Voyager with a dipole in free-space.

ipole antennas and verticals are the most

popular choice for an easy way to get
down on 40 meters, 80 meters, and 160 me-
ters. On the “low bands™ you will regularly
hear amateur operators debating which an-
tenna will perform better—the trap vertical for
40m-160m, or dipoles for these bands.

We decided to test our three independent,
half-wavelength, unloaded dipoles, featuring
the Centaur Electronics baluns, against a
new GAP Voyager DX vertical which is de-
signed for the 40m-160m band, plus addition-
al resonance on the 20 meter band, too.

The Dipoles

QOur dipoles for 40 meters, 80 meters, and
160 meters have been in place for about
eight months, and each dipole uses the Cen-
taur Electronics (Tucson, Arizona; 602/622-
6672) “Big Bertha” coaxial choke balun, serial
numbers 9457-9459. These monster baluns
were suggested for our comparison by Cen-
taur Electronics because of their Teflon insu-
lation and all stainless steel hardware, plus
their enormous size—perfect for a very rainy,
wet Southem California environment.

Our comparison dipoles for 40 meters, 80
meters, and 160 meters were each cut to
specific band resonance on the usual formula
“length (feet) = 468/frequency (MHz)," where
the overall antenna length equals the con-

Photo A. The Centaur "“Big Bertha" 1:1 balun
used on the dipoles.
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stant 468 divided by the desired operating
frequency in MHz. We add about 1-1/2 feet of
“fudge factor” at each end of our wire, and
then cut the wire in two sections to be at-
tached to the antenna balun and egg insula-
tors, which will give us “fine-tuning” to the de-
sired operating frequency.

Thanks to plenty of trees at the installation
location of Bob Gregg AB6CH, we were able
to obtain a minimum of one-quarter wave-
length in height above ground on the 160 me-
ter band to give us the best possible chance
of a low angle of radiation. Each dipole was
slightly drooped, and this is approximately the
feed point height where our RG-213 non-con-
taminating coax was connected:

160 meters 130’ elevated feed point
(one-quarter wavelength)

80 meters 130’ elevated feed point
(half wavelength)

40 meters 130’ elevated feed point
(one wavelength)

We chose non-contaminating RG-213 be-
cause of its solid dielectric which would not
soak up moisture during the California winter
rainstorms. This proved to be a good choice
for us after last winter's storms!

After the dipoles were hoisted aloft, it took
about an hour or two of pruning and adjust-
ment of each dipole with its individual feed-
line to bring our SWR down to a close 1:1.1.

We used a relatively inexpensive MFJ SWR
analyzer up on the roof, and then double-
checked with a professional AEA SWR ana-
lyzer down below at the shack at the busi-
ness end of the coax.

We were impressed with the Centaur Elec-
tronics balun because of its massive size for
minimum internal 12R losses, the three big
“eyes” for hoisting the balun aloft and taking
the strain off of the dipole wires, and the
stainless steel wire lugs incorporating two 10-
32 stainless steel binding posts with stainless
steel wing-nuts for making electrical connec-
tions from the antenna elements to the balun.
We could have used the bolts a bit longer,
because both Bob and | managed to drop a
nut on the relatively short binding posts.

The three dipoles with the Centaur baluns
featuring true half-wave performance without
any loading gave us consistently better sig-
nals from the West Coast than from other sta-
tions using lower dipoles and multiband
dipoles to distant stations at the far end of the
nighttime skywave range. Our results 1o sta-
tions well within the typical high-angle sky-
wave range at night were almost compara-
ble—ow dipoles and loaded dipoles do about
as well as big dipoles elevated way up when
working a couple of hundred miles “easy
path." But for reaching out to the furthest ca-
pabilities of a typical nighttime signal on 40,
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Photo B. Sandy Gregg KC6NUF (Bob's wife helps with the GAP antenna installation and
element adjustment to compensate for roof mounting.
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Photo C. Justin Gregg KDBVGG puts the final
touches on the top capacity hat before the
Vioyager goes into place.

80, and 160 meters, the much lower angle of
radiation from the well-elevated dipoles with
the Centaur baluns gave us a definite edge
over your typical roof-top dipole installation.
These typical installations are perfectly ade-
quate for short- and medium-range, but not
adequate to really work to the extent of “DX"
with a full-length dipole elevated a minimum
of one-quarter wavelength above the ground.

Photo D. The Vioyager's hinged base If
for an “easy” tilt-up.
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Conclusion on Dipoles

They work terrific when elevated at least
one-quarter wavelength above the ground,
with each side a natural one-quarter wave-
length off of a professional balun, fed with
any length, non-contaminating, big coax di-
rectly to your transceiver without the require-
ments of a manual or automatic antenna
tuner. if you can operate right in the middle of
that “sweet spot” where the dipole has natural
resonance, you can minimize any tuner loss-
es by going direct and keeping your coax
“cold” to any standing waves coming back
down the outside braid. The Centaur balun
sees to that, too, even slightly off of operating
frequency resonance.

The GAP Comparison

Rich at GAP Antenna Products makes a
valid point that not all hams have 150-foot pine
trees to suspend dipole feed points, and we
should test the Voyager on the lower bands
versus our dipoles. We ordered a Voyager DX
that was shipped United Parcel Service to
Bob's QTH in Fountain Valley, California.

“When you look at the box, it's hard to
imagine that an aluminum vertical antenna
that stands 45 feet tall is on the inside disas-
sembled. And when | mean disassembled, |
mean disassembled!” comments Bob Gregg
ABBCH. Bob is no newcomer to putting an-
tennas together—he regularly holds “antenna
parties” for his General code class students
who are upgrading from Technician to Gener-
al class, and exploring the fabulous world of
high frequency operating.

The GAP Voyager DX has been reviewed
by several antenna experts, and most agree
that size alone at 45 feet tall spells good per-
formance on the lower bands when com-
pared to popular 20-foot trap verticals featur-
ing high impedance L/C networks to create
resonance on popular ham bands without the
use of a tuner. But the GAP Voyager does not
use L/C traps, and resonance on 20 meters,
40 meters, 80 meters, and 160 meters is ac-
complished by capacitive loading by a
labyrinth of elements, rods, wires, and a very
large capacitive top-loading hat. The last time
| remember seeing and working with a top-
loading hat was back in the days of 2 MHz
marine radio, and the top-hat was necessary
to give us enough loading capability to run
down the antenna PA coil to tap in for peak
resonance,

It took us two days to get it up and flying.
| will attest to the many recommendations
in the instruction sheets on a fair amount of
tension on the non-conductive guy wires, and
the details on how important the mechanical
interaction is with the performance of the
dipole.

We fed the Voyager DX with the same type
of non-contaminating RG-213 coax that were
also feeding our dipoles. Each coaxial cable
connector featured Teflon insulation to ensure
no arc-over in wet weather. Three counter-
poise wires, each 57 feet long, were also re-
quired for the proper operation of the GAP
Voyager. The GAP was mounted on Bob
Gregg's roof. A cast-iron vent pipe was the

Photo E. The Voyager in place on the roof.
Different measurements must be applied to
roof mounting—40 meters needed a specific
quarter-wave radial.




Photo F. Bob Gregg AB6GCH tests the
Voyager with comparisons to dipoles up 100
feet.

perfect support to keep the base in place
without fear of it slipping horizontally during
the delicate antenna raising.

[Editor’s note: For the purpose of this re-
view, our intrepid reviewer installed the 45-
foot vertical Gap Voyager on a rooftop.
Please keep in mind that the manufacturer
recommends ground mounting rather than
roof mounting due to the Voyager's size.]

Once everything was in place, we took
some roof measurements with the MFJ SWR
bridge and found that we needed to lower the
GAP back over on its hinged base for some
fine-tuning of the 160 meter and 80 meter
bands. We set 80 to 8775 kHz, and 160 to
1975 kHz. On 40 meters, we straddled the
CW and voice portion of the band where Bob
conducts regular code practice nets with stu-
dents as far away as 1,000 miles.

Then came the big test—the GAP Voyager
mounted up about 25 feet on the rooftop, ver-
sus the three half-wavelength dipoles hoisted
well over 100 feet in the air at their feed
points, with a slight droop to keep the dipoles
within the property line. Would the Voyager
blow the dipoles away?

Our first discovery was power-line noise.

We used a professional Daiwa switch to go
between the vertical and the dipoles, and at
different times of day different power lines
around the block would give us noise more
on one antenna than the other, and then just
the opposite at night. But we did find the low-
er-mounted vertical more susceptible to noise
coming from surrounding houses than the
well-elevated dipoles. And there were times
that the dipoles picked up more power-line
noise from distant arcing insulators than did
the vertical. So the best bet was to have the
capability to switch back and forth to mini-
mize noise pick-up.

Ground-wave contacts gave both antennas
an almost equal rating. Some said the dipoles
were louder than the vertical, yet the vertical
was sometimes heard better than the dipoles.
We thought that polarization would make a
major difference to different groundwave
polarizations, but not necessarily so. We did
confirm that ground-wave mobile stations
heard the vertical better than the dipoles, and
ground-wave base stations also running
dipoles heard the dipoles better than the
vertical.

When nighttime settied in, short-skip sky-
wave stations heard both antenna systems
ker-smash with signals well above S9. These
stations from 300 miles to 800 miles away all
commented that both the Voyager and the
dipoles were almost equal in strength, and

“If you have capabilities
of keeping the antenna
tied down in big winds, a
big vertical antenna is
well worth its height.”

both were a lot louder than loaded verticals
and low-level dipoles. However, there would
now and then be a station that would com-
ment that our system was not performing
nearly as well as a lady ham down the street
who had a series of dipoles just above roof
level. And this makes sense—the lower to the
ground you mount your dipoles, the higher
the angle of radiation, and conceivably better
signal to a short-skip station only a couple
hundred miles away. So whenever you are
comparing antennas, keep in mind that it is
perfectly normal for nearby stations to some-

times get better signal reports off of a lower-
mounted antenna system than you may have
with a superb antenna system mounted up
high where it should be for best DX.

As the evening wore on, signals to the
edge of good DX skywave range began to
pound in on both the well-elevated dipoles
and the vertical. At times these DX signals
would peak on the vertical, then at other
times peak on the dipole. At no time could
these signals be heard off of the low-elevated
dipoles down the street.

Early in the morning, the vertical had two
hours of better reception than the dipoles—
sometimes hearing distant stations on 80 me-
ters and 160 meters that the dipoles would
only have heard as noise. And, at all times,
signal reports exchanged with these distant
stations were always commensurate with re-
ception—the stronger you hear them, the
stronger they will hear you on a particular an-
tenna. However, as noise would come up
from arcing power lines in the early morning
fog, the dipoles would sometimes have an
advantage over the vertical. The vertical Vioy-
ager was a hot antenna, but also picked up a
lot more man-made noise because of its
proximity to the nearby power feeds.

Conclusions

1. Bigger is better.

2. It's a close match between the vertical
and the dipoles if the dipoles are at least one-
quarter wavelength to one-half wavelength
above the surface of the ground. That's not
easy to do unless you have big trees.

3. The Voyager is an effective way to work
DX with a roof top antenna only 45 feet tall
down on 160, 80, and 40 meters. The Voy-
ager won “hands down” on the lower bands
when compared to other loaded and trap ver-
ticals half its size.

4. You'd better have understanding neigh-
bors—the Voyager is a shocker when you
see it for the first time up on the roof.

Which way to go? If you've got a lot of
trees well over 100 feet around you, dipoles
are an effective way of getting plenty of bang
for just a few bucks with those bucks going to
a quality balun. If you don’'t have big trees,
consider a big antenna mounted on your roof
with an elevated feed point. If you have capa-
bilities of keeping the antenna tied down in
big winds, a big vertical antenna is well worth
its height. (73]
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Number 8 on your Feedback card

The Antenna Elevator

The closest thing to a skyhook.

o longer do you need 1o test your nerves

and risk your life to repair nature’s wear
and tear on your beam antenna. Build this
simple Antenna Sled and bring your prob-
lems down to earth.

Background

Ten years ago at a hamfest 1 acquired 70
of Rohn 45G tower. On top of this I put a
Wilson System 40 triband beam antenna.
This was no small project as this antenna has
10 elements with four full-sized 20 meter el-
ements on a 26-foot boom, all weighing in at
80 pounds. After much strain and wild and
dangerous gyrations, the antenna was put in
place and proved (o be an excellent antenna.
Now this all sounds great, but what do you
do when you have to make repairs or adjust-
ments?

Initially I thought it would have been nice
to have an elevator on the side of the tower
to raise or lower the whole dassembly (anten-
na, mast and rotator), but my climber had
been eager to get the installation completed
before winter set in, and I capitulated. That
was a mistake. Within a short ime the an-
tenna showed a high SWR and it was inter-
mittent in a wind: a loose connection, but
where? So, the antenna just sat there for a
few years until the ice storm of '91 finished

8l i

the elevator.
36 73 Amateur Radio Today * April, 1995

Photo A. The mast beaing and g:’de wires passing through their
guides. The hoisting cable can be seen passing down to the bottom of

by Frank DiStefano WB2DZF

it off! Part of the antenna fell to the ground
and the rest was lowered in a somewhat con-
trolled fall. I rebuilt the antenna but I had to
come up with a way to raise it. I was not go-
ing to go through the previous experience
again.

A Better Way to Raise It

I had to come up with something to
lift the antenna to its mounting height,
but the tower guys were a major obstacle.
So I devised an “elevator” that allows
the antenna to be raised by disconnecting
the lower guys, raising the antenna, recon-
necting the lower guys, disconnecting the
upper guys, raising the antenna further
and reconnecting the upper guys.

While there is some climbing to bolt the
unit to the tower, the heavy work of
wrestling the cumbersome beam is eliminat-
ed. The antenna can be brought down to
within seven feet of the ground. This allows
me to work on a small stepladder to make
repairs and adjustments.

The unit is guided by two guide wires an-
chored at the top and bottom. These wires
(or cables) are attached to a piece of angle
bolted to the tower and passed through four
guides welded to the elevator, With the ele-
vator at its raised position it is bolted to the
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tower with eight 1-1/2" x 1/4" “U” bolts.

The elevator is raised o its position by
means of a boat trailer winch fitted with
3/16" cable which runs through a block at
the top of the tower, then back down to the
bottom of the elevator. For the top bearing |
made a bushing out of plastic. A bearing
supplied by the tower manufacturer could be
easily adapted if you prefer not to make your
own. The mast is made of 2" pipe and the
weight of both the antenna and the mast is
carried by the rotator.

Appropriate threading of the feedline and
rotator wires are key to allowing the antenna
to be lowered within easy reach of the
ground. Start by threading the feedline and
rotator wires inside the tower until you reach
the tower midpoint. Then bring all the wires
outside of the tower and back down Lo your
waiting antenna. Now, hookup and testing
can be done on the ground.

Now you are ready to lift your assembly
to the top of the tower. When in place, you
can tape or wire-tie the wires to the tower.

I much prefer the guyed tower to the free-
standing tower because | don’t want any
concrete (o contend with when installing or
removing the tower at a later date. The ele-
vator is made of 3/16" x 2" angle iron and is
of welded construction. While you could

.....

i .l

Photo B. The rotator and guide wires attached to their eve bolts and

passing through the guides on the elevator.




Photo C. The completed assembly, ready to
be raised into position.

bolt it together, it seems everyone knows
someone with a welder. Or, it should not
cost much to hire someone to do it.

Figures 1 an 2 show the dimensions I
used, but these can be altered to suit your
tower and rotator.

The antenna has been up for about one
year now and everything is working fine. If |
have to lower the antenna, it should take
about an hour and require only two people
working at a leisurely pace, safely! Bl

1/4 x 6 X 24

1/4 x 6 x 24 J 1/4x6 x 12
o o 1/2 x 3 Pipe Nipple (4) = =
o] o) o) o)
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o 1/4x6x12 ToE R § REA e
.-""/
=
—
2-1/2
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3/16 x 1-1/2 x 1-1/2 x 72 Angle
Figure 1. Top view of the elevator.
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Figure 2. End view (top), side view (middle), and guide cable anchor (bottom).

The World of Han
Callsign Jan 95 Databasc

You can have the latest US and Foreign
callsigns available. 20,000+ software files
for amateur radio. AmCall auto-logging
station log book included with every CD.
Over 1,350 Radio Mods. The latest space
photos. The newest releases of amateur
software. 1,100 images of lost & missing
children. Thousands of SWL frequencies.
Published every JAN/MAY/SEP Special
rates for clubs, FTP, BBS, & PBBS

sops. DOS & Windows compatible.
(Ernn vou afford to be without the biggest
& best CD for amateur radio? Subscribe
and get 3 issues for $99 US, 5109 Foreign
Single issues $39 plus shipping: USA 33,
Overnight USA 510, Foreign Air Mail 35
AmSoft, PO Box 666, New Cumberland, *
PA 17070-0666 USA, FAX T17-938-6767

AmSoft 717-938-8249 |

CIRCLE 113 ON READER SERVICE CARD

PORTABLE QRP CW TRANSCEIVER

DEC. '90 & JAN. '91 QST BY GARY BREED K9AY

Features: SINGLE-SIGNAL receiver, VFO tuning,
AGC for listening comfort, 5 Watts output, Semi-
QSK TR switching and CW sidetone. Add a battery,

key and antenna and you're on the air. FULL 100%
KIT including a custom pre-painted, punched and
lettered metal enclosure. 20, 30, 40 Meter available.

CompleteKitOnly ........... $159.95

CA Residents add 7.75% sales tax. S&H: $5.00
(insured). Foreign orders add 20%. For more info
or price list; send legal size SASE (55¢) to:

netiane  A2A Engineering @)

2521 W. LaPalma #K = Anaheim, CA 92801 » 714-952-2114

Smart
Battery
Charger

JUN 87 QST
BY WARREN DION N1BBH

FOR GEL-CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage
reference & three mode charging sequence.
Standard kit is for 12V @ 1/2 or 1 Amp, user
selectable. Can be connected to the battery
indefinately, will not overcharge. Weighs 2 pounds
and measures 4"W x 5% "D x 2% "H. Finished
enclosure included in kit.

Complete KitOnly ............$59.95

Assembled & Tested ..........$79.95
CA Residents add 7.75% sales tax. S&H: $5.00
(insured). Foreign orders add 20%. For more info
or price list; send legal size SASE (55¢) to:

D AzA Engineering X

2521 W. La Palma #K . Anaheim, CA 92801
(714) 952-2114 - FAX: (714) 952-32313

.
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Number 9 on your Feedback card

Specialized Top-Band

DX Receiving Loop

Listen to the action on 160 meters.

“top-band” covers from 1.8 MHz to 2

MHz and is, therefore, the only amateur

transmitting band in the MF spectrum (300
kHz to 3000 kHz).

On top-band it is not uncommon, when
using a conventional antenna, to hear Euro-
pean stations working traffic with North
America, yet all one can personally hear is a
weak signal deep in the typical high ambient
noise level, or no signal at all. Many there-
fore build a simple loop receiving antenna
consisting of several turns of wire around a
framework, resonated by a variable capaci-
tor, and transformer-coupled to the receiver
with a single wire tum alongside the main
resonant winding. The results, though possi-
bly better, are often disappointing, with
weak signals and high ambient noise. If you
add a preamplifier to boost the weak signals
and it will also amplify the ambient noise
pro rata.

Yet with a properly designed MF loop it is
quite possible to comfortably hear, and read,
previously inaudible transatlantic and other
DX signals. Such a loop has to be designed
to give peak performance for just the 200
kHz between 1.8 MHz and 2 MHz, resisting
the temptation to take in as wide a frequency
range as possible. The loop dimensions are
somewhat dictated by the domestic environ-
ment.

The top-band loop antenna, properly de-
signed, can produce good reception of
transatlantic signals which otherwise cannot
be identified, or heard, with the available
conventional antenna.

History

The loop receiving antenna has been
around since the earliest days of wireless in
connection with DF (direction finding) re-
quirements, on oceangoing vessels in those
days when the ocean liner, not the airliner,
reigned supreme. It is therefore useful to
study old relevant textbooks covering the
1920s to 1940s, such as Terman* and The
Handbook of Technical Instruction for Wire-
less Telegraphists*. By far the best is the
1938 edition of The Admiralty Handbook of
Wireless Telegraphy.* This two-volume
book was a standard training manual used

throughout the armed services, merchantile
marine colleges, and many other training es-
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by Richard Q. Marris G2BZQ

tablishments. The DF section, “T,” has never
been surpassed for locating basic informa-
tion on the principles and properties of DF
and loop antennas.

MF loops are divided into two distinct
types: the “box™ form (Figure 1) and the
“pancake” form (Figure 2), which is now
more commonly known as the spiral loop.
They both give a theoretical “figure-eight”
polar diagram of reception (Figure 3). The
Admiralty Handbook states that in the box
form “the loops are of the same dimensions,
but not coplanar, and are equivalent to a sin-
gle loop of ‘n’ times the area in a plane par-
allel to themselves, plus a loop at right an-
gles of area equal to half the area of the ver-
tical side of the box frame. Hence zero sig-
nals will not be obtained when the frame is
exactly at right angles to the line joining it to
the transmitter.” This is contrary to generally
held assumptions. Also, “In the pancake
form the total EMF is the sum of the sepa-
rate EMFs 1n the loops, these being propor-
tional to the dimensions in each case. It is
equivalent to one Loop whose area is the
sum of the individual areas, and gives zero
signals, when the plane is at right angles to
the transmitters.” More recent textbooks ap-
pear to gloss over these statements, and sel-
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Photo A. The top-band receiving loop.
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dom mention the spiral loop. Too difficult to
make?

The above indicates that at MF frequen-
cies the pancake, or spiral, loop should be
superior to the box loop. The loop can be
any symmetrical shape, e.g. square, dia-
mond, triangular or circular. The ideal shape
appears to be circular, and is also the most
difficult to construct in spiral form. In prac-
tice, a near circle can be obtained by using
an octagonal framework. The size of the
loop will, in practice, be influenced by the
domestic operating (and storage) space
available. Furthermore, textbooks and per-
sonal experiments indicate that the variable
capacitor should be set at near minimum ca-
pacity, with maximum wire tums, to obtain
maximum signal strength and minimum am-
bient noise at the target frequency (i.e. 1.8-
2.0 MHz). Rotation of the loop will also re-
duce or eliminate adjacent interfering signals
to the one being read.

Loop Description

The loop circuit shown in Figure 4 shows
an 11-turn spiral loop in octagonal shape,
which is very close to circular in shape, with
an outside diameter of 30 inches. The turns
are held apart by threading through 12-way
2-amp polythene terminal blocks, which are
a convenient 5/16" apart, center to center,
thus reducing the proximity effect. The loop
1s brought to resonance by a balanced circuit
2 gang x 500 pF per section variable capaci-
tor (C3 + C4) with 150 pF capacitors C1 and
C2 in series. These 2 gang x 500 pF variable
capacitors are readily available from suppli-
ers, on the surplus market, or salvaged from
an old MW/LW domestic radio. Built-in
trimmers should be removed if fitted. When
C3 + C4 plates are not more than 5% en-
meshed, 2 MHz is resonated. Tuning is
smooth and easy with a large 3" diameter in-
strument knob—no slow-motion drive is re-
quired.

Coupling to the receiver’'s 50-ohm
impedance input is via C5 (470 pF) and a
short length of RGS8 feedline. Originally C5
was a vanable capacitor to adjust the degree
of coupling. Under-coupling is indicated by a
narrowband weak signal, and over-coupling
by a double-hump wideband effect. The opti-
mum coupling is just under the over-coupling



Figure 1. Box form.
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Figure 2. Pancake (or spiral) form.

point where the double hump turns into a
single peak. Conveniently, this worked out at
47 pt (CS5). Anyone using a 300-ohm twin
feedline (or other impedance) should revert
to a variable CS5 to arrive at the necessary ca-
pacity value. Though an optional grounding
socket has been shown (Skt 2), no real ad-
vantage is apparent. Using an earth connec-
tion to a domestic water pipe increased the
ambient noise, and another earth connection
slightly decreased it. By far the best method
appears 10 be making an earth connection to
the receiver adjacent to the low impedance
coaxial input. The whole of the tuning unit
must be enclosed in a metal box.

Figure 4. Topband circuit.

Performance has been very gratifying in
as much as transatlantic CW signals are
quite clearly heard and read with a sensitive
receiver, whereas they cannot be heard at all
or be barely heard on a conventional wire
antenna. A preamplifier has not been found
to be necessary, as the whole loop is peaked
over a mere 200 kHz band (1.8-2 MHz). Ro-
tation of the loop reduces/eliminates inter-
ference from other stations, and local man-
made noise.

Construction

The mechanical structure (Figure 5) con-
sists of four lengths of good dry timber, 30"

Max
-——— Signal

59

Null

Max

Signal ———p

Figure 3. Typical polar diagram of reception.

x 5/8" x 1/4", with a hole drilled in the cen-
ter of each where glue is applied and the
lengths secured with a bolt, a nut and wash-
ers, adjusting the limbs to 45 degrees as
shown. At the end of each limb a 12-way 2-
amp polythene terminal block is fitted.
These blocks are used 1o secure the loop
turns in place, approximately 5/16" apart,
thus providing an 11-turn octagonal spiral
winding, which is as near the ideal circular
shape as possible.

The loop winding (Figure 6) consists of
PVC-covered hook-up wire (7/0.2 mm with
an overall outer diameter of 1.2 mm). Com-
mence the winding at the bottom outside ter-
minal block insert and proceed counter-
clockwise, in a spiral, terminating at the in-
ner insert. The terminal block insert grub
screws should be tightened about once per
turn to hold the winding rigid. Leave suffi-
ciently long wire tails for later connection to
Cl and C2.

The above eight-prong wound loop frame
is bolted to one end of a 23" x 0.8" x 0.8"
vertical timber support (Figure 5), the other
end of which is screwed and bracketed to a
12" x 9" x 1" base. For the base, a gray in-
verted TV snack tray was used, which lost
its original identity and provided an attrac-
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" 4 x Lengths Timber -“
30" x 5/8" x 1/4"
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23"x 0.8" x 0.8°
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6" x 4" x 4"
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| |
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(See Text) C3 + C4 Bracket
rommets
Front View Side View

Figure 5. Mechanical structure.
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Rear View

tively-shaped molded base. As the base is 1"
deep, it is weighted with a strip of 3/4”
wood underneath. Other base construction
ideas will come to mind. The metal box used
measures 6" x 4" x 4", and has a removable
lid mounted as shown in Figure 5. The box
size is not critical. The variable capacitor C3
+ C4 is mounted on the front panel as
shown. The two ends of the loop are taken
through an insulated grommet in the center
rear of the box (Figures 5 and 6). Sixty inch-
es of RG58 coaxial feedline is taken through
a rear grommet, or via a coaxial socket to
the receiver (Figure 6).

Operation

With the loop connected to the receiver,
tune the latter to 2 MHz and rotate C3 +
C4 to maximum signal, which should
occur with the rotor plates not more than 5%
enmeshed. Repeat this procedure at 1.8
MHz. When tuned to a signal, the loop
should be rotated for maximum signal.
Rotation either side of this point will re-
duce/eliminate interference from other sta-
tions, and specific manmade interference.
You will find that the loop will tune to the
HF end of the medium wave broadcast band
but performance starts to fall off below 1700
kHz, as the loop has been designed for peak
performance between 1.8 MHz and 2 MHz

only. 75

*Useful Reading

1. Handbook of Wireless Telegraphy
1938, published by His Majesty’s Stationery
Office, London.

2. Radio Engineering (Second Edition) by
EE. Terman Sc.D., 1937.

3. Handbook of Technical Instruction for
Wireless Telegraphists by H.M. Dowsett &
L.E.Q. Walker, Seventh Edition, 1942.

4, Measurements in Radio Engineering by
F.E. Terman, First Edition 1935.

5. Others: Antennas by Kraus and The
ARRL Antenna Book.

Figure 6. Loop winding detail.
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Parts List

C1,C2 150 pF silver mica capacitors

C3+C4 2 gang x 500 pF per section robust
variable capacitors

C5 470 pF silver mica capacitor

Skt 1 Coaxial feedline RG58 60" long
maximum

Skt2  Optional earth-connecting socket
Wire PVC hook-up wire 7/0.22 mm and

1.2 mm o/d
8 2 amp polythene terminal blocks
4 Dry timber lengths 30" x 5/8" x 1/4"
1 Vertical support: dry timber
23"x0.8"x0.8"
1 J"-diameter instrument knob
1 Box, typically 6° x 4" x 4",
with removable lid
1 Base, approximately 12" x 9" x 1"
2 Plastic grommets
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General Chairman, Ken Allen, KBS8KE
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Asst. General Chairman, Dick Miller, NSCBU

I# 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 committee Voice Mail box numbers via FAXMail or BBS.

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

Special Services
Lodging 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.

[ HAMVENTION Is sponsored by the Dayton Amateur Radio Association inc. |
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How Many
Advance Registration Admission  ___ @$1200°  $
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 5
Dayton HAMVENTION Mail to - Sunday Luncheon ____ @ $8.00 $
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 Flea Market¥ _ $35/1 space
= . (Max.3 spaces) $70/2 adjacent
Flea Market tickets Please check one and enclose two checks. - $160/3 adjacent $
4 Send admission tickets only if flea market space(s) assigned. Electricity  add_ $40.00/space  $
.J Send admission tickets regardless of flea market space assignment. Covered tent _§$230.00ea. 3
it i Total $
Name Call
Address
. - * $15.00 at door
City State Zip+4 25,00 at door, if availabl
1 Admission ticket must be

Daytime Phone # ( )

Evening Phone #( )

ordered with flea market spaces




Build an Efficient HF

Number 10 on your Feedback card

Mobile Antenna

An electrically and mechanically sound design is offered,
with easy band change coills.

hort, coil-loaded antenna designs are all

compromises when compared to full-
sized antennas. Resistance losses in loading
coils and low input impedances (typically 5
to 20 ohms) are the main efficiency-robbing
factors. Efficiency can be optimized by using
capacitive top-loading and high-Q loading
coils. Top loading reduces the number of
turns needed in the loading coil. Air-wound
coil designs that utilize #12 or heavier wire
will maximize Q and efficiency. Spiral-
wound whips are also favored alternatives
because their input impedance is relatively
high, typically around 20 ohms. A design op-
timized for efficiency alone might take on the
form of a large-diameter, spiral-wound, six-
foot coil of heavy wire topped with a three-
foot diameter capacity hat and three-foot
whip. Such a design would work well electri-
cally, but would pose a significant mechani-
cal challenge and complicate band switching.

My past mobile activities have employed a

by Frank Kamp K5DKZ

standard center-loaded whip using inter-
changeable resonators for band changes. Tun-
ing within the band is accomplished by ad-
justing the length of the whip at the top of the
resonator. This type of antenna works reason-
ably well on 20 and 15, but becomes top-
heavy and flimsy on 75 and 40 meters when
used with most standard mobile masts. A sin-
gle insulated base bumper mounting, along
with a heavy center-loading coil, result in a
radiator that does not always remain vertical
at highway speeds. The “store-bought™ ver-
sion 1 used over a period of 15 years also de-
veloped questionable mechanical and electri-
cal integrity. Connections to the mast were
mechanically swedged instead of brazed, sol-
dered or welded.

I needed a mechanically and electrically
sound, vertical, all-band antenna. The main
bands of interest were 75, 40, and 20 meters.
Overall height was to remain under nine feet,
with the upper three feet being a flexible

whip. I wanted a design optimized for effi-
ciency and easy band changing, but it also
needed to be practical. Use of commonly
available materials was an important factor in
keeping costs down. The end result is a very
stable, easily-mounted antenna that uses
quick change resonators for band changes.
The resonators are pre-tuned for the phone
portions of each band and use a common
three-foot whip. Only the resonators need be
swapped to accomplish a band change.

The Resonators

The 75 meter resonator covers 3.7 through
4.00 MHz in 12 steps. The bandwidth of each
coil tap is 20 kHz between 2:1 upper and low-
er SWR points, and 30 kHz between 3:1 up-
per and lower SWR points. Fine-tuning at
each coil tap is done by adjusting the length
of the three-foot whip. Careful adjustment
will bring the SWR 1o 1:1 consistently after
the matching coil tap is adjusted for a 50-ohm
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NOTES:

TO MAST

TO TRANSMITTER
50 OHM COAXIAL

CENTER OF S0239 GOES TO MAST END OF LOADING COIL
BY PASSING WIRE THROUGH PIPE AND SLOT

ADJUST COIL TAP FOR 1:1 SWR WITH 75 METER RESONATOR
BOND GROUND 7O VEHICLE FRAME AT BASE OF MAST

43 INCH LENGTH DF 1-1/4 INCH DIA STEEL TV MAST

1-3/8 INCH DIA. SCHED 40 PVC
1-5/78 INCH DIA. SCHED 40 PVC

//

1, SOLDER ALL CONNECTIONS TO MAST BEFORE MOUNTING PWVC

2, MAST EXTENDS 3 INCHES INTO PVC

3. 3 SHEET METAL SCREWS SECURE PWVC TO MAST AT EACH END
4. CUT SLOT IN COIL FORM FOR WIRE LEAD TO MAST
S
6
7

#E8-32 STAINLESS THRU BOLT
..f;"'

//

s0239

MAST CLAMP TO BUMPER
MOUNTING POINT

/!
20” —

INSULATOR

SUPPORT POINT FOR STANDOFF
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Figure 1. Mobile mast construction detail.



NO TUNERS
NO RADIALS
NO RESISTORS
: NO COMPROMISE
SIX EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.

*Soe review In Oct, 73, 1984 *Sepl. 73, 1986 March 73, 1986
CQ, Dec. 1988 Mar. W.R. 91 NoV. 73, 1oe4
BILAL COMPANY {—ﬁ |
137 Manchester Drive =
Florissant, Colorado 80816
Tioseroes0 G

CIRCLE 42 ON READER SERVICE CARD

Amateur Radio
Callsign Database

SA

Find Hams quickly and easily by Callsign or by
Name. Search for a specified City, State, or Zip
Code. Print with standard or customized output.
NEW FOR 'S4,
search filters that allow you to specify FIRST NAME,
LICENSE CLASS, AGE, ADDRESS, or CALL

ldeal for mailing lists, QSL's elc.

SUFFIX, AREA, OR PREFIX.

SAM Option files include County Cross Reference,

License Expiration Date, Full Date of Birth,
Previous Calls and Date First Licensed

Requires IBM Compatible PC, 17.5 MB of hard
drive space, and high-density floppy drive.

NOW AVAILABLE ON CD-ROM

Disk Version $39.95 CD-ROM $38.95
SAM OPTIONS $7.50 each
Shipping and Handling $5.00

RT SYSTEMS, INC
8207 STEPHANIE DRIVE, HUNTSVILLE, AL 35802

1-800-723-6922 or 1-205-882-9292
Visa, MasterCard or Discover
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COAX 100FT/UPS00FT

FLEXIBLE 8913 LOW LOSS

UV RES DIRECT BURIAL JACKET............. B5FT  B3FT
9913 EQUAL LOW LOSS

UV RESISTANT JACKET ...oovcovevveeee e SOFT 4T
RG213/U MIL-SPEC BRAID

UV RES DIRECT BURIAL JACKET........... 36/FT  .34/FT
RGA/U FOAM 85% BRAID

UV RESISTANT JACKET ... SAFT 32T
RG MINI 8X BLK, CLR, o

SILVER JACKET-UVRES .....oooooooooo..... 1BFT ATET
AG 58U SOLID CENTER CONDUCTOR ... 17FT 16T
RG 58AAJ STRANDED CENTER CONDUCTOR 19FT  18FT
ARG 142/U DBL SILVER BAD TEFLON.......___ 1.45FT 1.43FT
ARG 214/ DBL SILVER BAD IIA JACKET...__ 180FT 1.70FT
RG 11/U FOAM PE SOLID CONDUCTOR

L T o S ABFT  ABFT
450 OHM LADDER LINE

18GA SOLID CW COND.....oooooooorrienacee A4FT  AFT
450 OHM LADDER LINE

16GA STRANDED CW COPPER.............. ABFT  ATIFT
LMR 400 LOW LOSS CABLE

(SIMILARTO9913) ..o B2FT  BOIFT
LMR 600 LOW LOSS CABLE

(SIMILAR TO 1/2° HARDLINE)............... 14T/FT 145FT
LMR 900 LOW LOSS CABLE

(SIMILAR TO 5/8° HARDUINE) ... 405FT 400FT
LMR 1200 LOW LOSS CABLE

(SIMILAR TO 7/8" HARDUINE)................ 455/FT 454FT

ANTENNA WIRE

14GA 168 STR “SUPERFLEX" UNINSULATED ... 16/FT 14/FT
14GA 7/22 "HARD DRAWN" BC UNINSULATED...10/FT  .0&/FT
14GA SOLID "COPPERWELD" UNINSULATED ...09/FT. O7/FT
14GA SOLID *"BARE COPPER" UNINSULATED...08/FT .07/FT
12GA 19725 "BARE COPPER"™ UNINSULATED ... 18/FT 13FT
16GA 26/30 "BARE COPPER" PVC INSULATED.O9'FT 07T
14GA 41/30°BARE COPPER" PVC INSULATED _.1\/FT .09FT
12GA 65730 “BARE COPPER" PVC INSULATED 17FT  1SFT
DACRON ROPE DBL BRD 316" 770# TEST. ... 12FT  J0FT

MORE ITEMS STOCKED

{+ connnector cos!) i

= CABLE X-PERTS, INC. &oso2r

See us at Dayton
ROTOR CABLE 100FT/UPS00FT
5871 &/COND (218 6/22) for runs up fo: 125h
LU RES KT 2FT 20FT
4090 8/COND (216 6/20) for runs up to: 200f
BRI RESE T o vioniruici i ntaimseatibs s 38/FT 36FT
1418 B/COND (2/14 6/18) for runs up to: 300M
BLE UV RES JKT ... verersssssnsssssrnsssssnsnsrssasnmesses SOFT  ABFT
18GA TINNED COPPER 4/CONDUCTORS
GRAY PVC JACKET ... 2OFT  18FT
18GA TINNED COPPER S/ICONDUCTORS
18GA TINNED COPPER 7/CONDUCTORS
BALUNS PRICE
W2AU 1:1 OR 4:1 1.8-40 MHZ
TRANSFORMER TYPE ..o Sl 321.00/EA
W20U 1:1 1.8-30 MHZ CURRENT TYPE
DIPOLE OR BEAM ...........ccociiriemrsmmssssrsasess $23.00/EA
ORIGINAL GORV KIT......cccovvnimnsmssssssmssassrnssassrassess $25.00/EA
LADDER-LOG .....coconmmnnmmunsnisisstsssanssnssanssns sossasss $11.95EA
D.C. POWER SUPPLIES
BAMP W/LIGHTER PORT ......ccoormeresmranrssmsssssssseres 529 95/EA
T1AMP W/BANANA PLUG TERMINALS . .............. $61.95EA
14AMP W/BANANA PLUG TERMINALS ... $T1.95EA
20AMP W/BANANA PLUG TERMINALS ... .. S88 95EA
WIRE
10GA 2/C *FLEXIBLE™ OILAGAS RESISTANT
RN T 40/FT 38FT
12GA 2/C *FLEXIBLE" OILAGAS RESISTANT
RED/BLK "2 b e dF T 28FT
1" TINNED COPPER BRAID
25 FT §22.00 SOFT $44.00 100FT$85,00
1/2° TINNED COPPER BRAID
25FT $12.50 SOFT $25.00 100FT 548.00
CONNECTORS
PL 259 SILVER/TEFLON/
BOLD T i crensesssiionses ... 10PKS $11.0025PKS $25.00
"N" CONNECTOR SILVERTEFLON/
GOLDTP o 10PKS $32 5025PKS $75.00

CABLE 4 WIRE CUT TO YOUR SPECIFIC LENGTH

ORDERS ONLY: 800-828-3340 | comee

=~ TECH INFO: 708-506-1886 FAX: 708-506-1970 | Ut
113 McHenry Rd., Suite 240, Buffalo Grove, IL 60089-1797 | */SASe

Literatyrg

power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg-
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its’ life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD.” The
voltmeter can even be used to measure voltages of other sources.

THE POWER STATION

The POWER STATION is a 12V x 7 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most
HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50
(at 50W). There are no hidden costs, all you need is your mobile, HT

To order, send check or money order for $49.95 +
$8.50 for shipping, along with your shipping address
and telephone number to:

CA Residents Add B 1/4% Sales Tax. Alaska, Hawaii, and Candian
Residents, piease send U.S. Money Order & $17.10 Shipping.

you wish more information piease send a SASE to the above Address. For
COD orders, call (310) 433-5860, outside of CA Orders only call (800) 933-
HAM4 and leave a message. Dealer Inguires Invited,

Joe Brancato

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.
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Photo A. 75 meter mobile resonator mounted
on the HF mobile antenna mount.

match to the transmitter. Ordinarily, high-Q
coils of this type will have a tendency to drift
in a mobile environment. The rigid overall
construction of this antenna keeps the radia-
tor on frequency.

On-the-air tests show that this is an effec-
tive 75 meter antenna. During a recent Sun-

day morning schedule with a station 200
miles away, my mobile installation received
an S-7 signal report. This compares favorably
with the S-9 plus 10 dB report I received us-
ing the fixed station at the same time, when
you consider the conditions. I was running
1,200 waus PEP to an inverted vee up at 60
feet in the fixed station configuration. My
mobile setup was limited to 100 watts PEP
and the vehicle was sitting in the dnveway
surrounded by 50-foot trees on all sides.

The 40 meter resonator covers 7.15
through 7.30 MHz without the need for taps.
Its bandwidth is 170 kHz between 3:1 upper
and lower SWR points and 100 kHz between
2:1 upper and lower SWR points. It is some-
what more efficient than the 75 meter res-
onator.

The 20 meter resonator covers the entire
band from 14.0 to 14.350 MHz with a single
untapped coil. The actual 3:1 upper and low-
er SWR points are 14.0 to 14.4 MHz, and the
2:1 points fall at 14.05 and 14.3 MHz. The
bandwidth increases to 300 kHz because the
physical length of the antenna becomes a
larger percentage of what is required for a
quarter wavelength resonator on that band.

Mast Construction

See Figure 1. The bottom portion of the
mast is a 43" length of 1.25" diameter steel
TV mast. I realize this is overkill but the TV
mast diameter provides a nice slip fit with
1.5" schedule 40 PVC pipe. A 4.5" section of
PVC pipe is attached to the upper part of the
steel mast, with four self-tapping sheet metal
screws and serves as the mounting for the
base of the resonators. A 7.5" length of PVC
pipe is attached in the same way to the bot-
tom of the steel mast. The bottom section of
PVC serves as a coil form for the matching
coil, an insulator for the bottom antenna
mount, and a convenient place to install an
S§0-239 connector for the feedline connec-

Photo B. Close-up of the 75 meter resona-
Ior. - '

NOTES:

‘5

GLUE PVC PIPE COUPLING IN BOTTOM END OF FORM

ALL CONNECTIONS SOLDERED BEFORE ASSEMBLY
COPPER PIPE SECURED WITH 3 SHEET METAL SCREWS
COAT WINDING WITH EPOXY OR FIBERGLASS RESIN BEFORE HANDLING

wnppm VIRE

COPPER PIPE AND PIPE CAP
TAFP FORMATION DETAIL i
-w':'-_:.:
$4 t # "
e (I ={id
I
I o)
94 T #14 WIRE SPACE WOUND ON 2-3/8° DIA PVC 1
BOTTOM 11 T TAPPED AS SHOWN IN DETAIL ABOVE —
11=-1/2°
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Figure 2. 75 meter resonator.




Here's a Cmnpact
size speaker fﬂr crystal clear audio.

No need to remove your handheld from
your belt to talk or monitor calls. Clip it near
your ears so you can easily hear every call

with the volume turned down.

First-rate electret mic element and full
size speaker gives superb audio on transmit
and recieve. Earphone jack, PTT, light-
weight retractable cord. Gray. 1Y4x2x3 in.

MFJ-284 fits Icom and Yaesu.
MFJ-286 fits Kenwood.

Speaker/Mics .

Speaker/Mic that
comfortably in yo urhandandlfmafu?l

ACCESSORIES

MFJ-284 or
MFJ-286

$9 495

/pocket clip,

Kenwood; MF]J-283 for split

MFJ Arliﬂ:i:ll IIF Grnllnd

MFJ-931
79

Creates
artifical RF 6
sround that E:lmunates or I'EdIJEES RF
10t spots, RF feedback, TVI/RFI, weak
signals caused by poor RF gmundmg

Greatl}' improves your signal if
you're using a random wire or longwire
intenna with an ineffective ground.

Electrically places a far away RF
yround directly at your rig by tuning
Jut reactance of connecting wire.

20Mrcw1'rmmeiver

MFJ-9020
179
Throw this * 22
iny ME] 20 Meter
_W Transceiver in a corner of your
yriefcase and enjoy DXing an
agchewing wherever you go. You get
| high performance superhet receiver,
sl:al filter, RIT, AGC, vernier tuning,
;i etone, speaker, up to 5 watts output,
emi/full break-in, much more. Free
nanual. See free MFI] catalog for 40,
0, 17, 15 Meter versions, keyer, audio
ilter, power pack, tuner, antennas.
lﬂiel' Active Anfenna
"World Radio TV Handbook" says
AFJ-1024 is a ™" first rate easy-to- operate
ctive antenna...quiet...excellent dynamic

ange...good gain... low noise...broad
coverage... excellent choice."
gnnnt it outdoors away from elec-
rical noise for maximum signal, mini-
num noise. Covers 50 KHz - 30 MHz.
Receives strong, clear signals from
S all over the world. 20 dB
attenuator, gain control,
@ ON LED. Switch two
N receivers and aux. or active
® antenna. 6x3x5 in. Remote
s has 54 inch whip, 50 ft.
g coax. 3x2x4 1n. 12
VDC or 110 VAC with

MFJ-1312, $12.95.
L!D"‘ MFJ+1024
ross-Needle SWR Meter
MFJ-815B
69

Peak/
verage Cross- B
eedle SWR/
/attmeter. Shows SWR, forward/
flected power in 2000/500 & 200/50
att ranges. 1.8-60 MHz.

Mechﬂﬂitﬂl zero. S0O-239
ynnectors. Lamp uses 12 VDC or 110
AC with MFJ-1312, $12.95.

"Teflon® is a registered trademark of Dupont”

Speaker/Mics -
These tiny MFJ S eaker/Mics are so (&2
small and SO lighﬂvefght you'll forget Ve
theE re there -- until you get a call.
xcellent audio from electret mic
element and speaker. Has swiveling lapel
PTT button with transmit
LED, earphone jack, lightweight
retractable cord. Available with L or
regular connector. Tiny 2x1/4x/4 in.
Order MFJ-285/MFJ-285L for ICOM,
Yaesu, Alinco; MFJ-287/MFJ- 287L for

MFJ-283, MFJ-285,
MFJ-285L, 'MFI- ZESW
| MFJ-287 or MFJ-287L

$D4°5

L Connector also

$59° MEI-1704
Select any of several antennas from your operating desk with these

MFJ Coax Switches. They feature mounting holes and automatic

grounding of unused terminals. One year unconditional guarantee.

| ll“ '. :r | I i1 ,:,_-__ ; . :Ll
‘34"' MFJ-1701 MFJ-1702B

MFJ-1701, $34.95.6
50-75 ohm loads. 2 KW P P,1 KW CW. 10x3x1'%2in. DC-60 MHz.
MF J-1702B, $21.95. 2 positions plus new Center Ground. 2.5 KW

PEP, 1 KW CW. Insertion loss below .2 dB. 50 dB isolation at 450 MHz.

50 ohm. 3x2x2 in. MFJ-}' 702BN, $3L9.’5, N connectors, DC-1.1 GHz.
MFJ-1704, $59.95. 4 position cavity switch with lightning/surge

rotection. Center ground. 2.5 KW PEP, 1 KW CW. 50 dB isolation at

00 MHz. 50 ohm. 61!4::41!4;:1‘!4111 MFJ-1704N, $69.95, N connectors.

Loads for I-IF/VI-IF/ I.HF
MF] has a full line of dummy |
loads to suit your needs. Use for
tuning to reduce needless (and
illegal) QRM and save your _
ﬁﬂalﬁ. R - :
MFJ-260B, $29.95. VHF/ D°% MFJ-260B '59" MEFJ- 254
HE. Air cooled, non-inductive 50 ohm resistor. SO-239 connector. 300
Watts for 30 seconds, derating curve. SWR less than 1.3:1 to 30 MHz,
1.5:1 to 150 MHz. 2Y2x2Y2x7 in. MFJ-260BN, $34.95, N connectors.
MFJ-264, $59.95. Versatile UHF/VHF/HF 1.5 KW load. Low SWR to
650 MHz, usable to 750 MHz. 100 watts/10 minutes, 1500 watts/10
seconds. SWR is 1.1:1 to 30 MHz, below 1.3:1 to 650 MHz. 3x3x7 in.
MFJ-264N, $69.95, N connector. MFJ-5803, $4.95, 3 ft. coax/ PL-259.

MFJ Low Pass Filter MFJ lambic Paddies

Suppress MFJ Deluxe Iambic MFJ-564
TVI, R'FI, Yoo Paddles feature a full 149
telephone and range of
other interference adjustments
by reducing in tension
unwanted andcontact |
harmonics going to your antenna. Spacing,

9 poles, MFJ's exclusive Teflon® self-adjusting

Dielectric Technology™ nylon and steel needle bearings,
capacitors, hi-Q inductors, ground contact points that almost never
plane shielding, RF tight cabinet need cleaning, precision machined
gives excellent TVI/ RFI frame and non-skid feet on heavy
pm[gctign' Full le,ga] power chrome base. For all electronic CW
1.8-30 MHz. Mountingtabs.  keyers.
Full Color FAX MFJ/Bencher Keyer

Use your MFJI-1214PC The bestof all CW  MFJ-422B
computerand #} 49“ worlds --a deluxe MFJ $1 345
transceiver to susmmmege Keyerusing a
receive, d[g lay g i3 w *“ | Clll'tlS 8044ABM | S
and transmlt chl in a compact f *
brilliant full color news PthDS ge that fits SEEEE
and incredible WeFAX weather nght on the Bencher iambic
maps with all 16 gray levels. Also paddle!

receive/transmit RTTY, ASCII

Iambic keying, speed (8-50
and CW.

wpm), weight, tone, volume

Animate weather maps. controls. Automatic keyer or
Display 10 global pictures semi-automatic ("bug")/tune
simultaneously. Zoom any part of mode. RF proof. 4’!3::25!3::5 /2 in.
picture or map. Manager lists MFJ-422BX, $79.95, keyer
over 900 FAX stations. Automatic only for mounting on your Bencher
picture capture and save. paddle.
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plug Almcﬂ, MFJ-ZESW fnr IC-W2A. available - order L model

sition antenna switch. SO-239 connectors.

f‘ree MEF]J catalog

MH Box 494, Miss. State, MS 39762

— I.qum

;'-. .

*19° \Ey.108B 24 MFJ-112
MFJ-108B dual clock has sepa-
rate UTC and local time displays.
Huge 5/8 inch LCD digits are easy-to
-see. Brushed aluminum frame.
MFJ-112 shows hour/minute/
second, day, month, date, year at any
QTH on world map. 12 or 24 hour
display. Daylight saving time feature.

VHF SWR/WIII'I'meI'or

MFEJ-812B
208
Covers |
2 Meters bl
and 220 MHz. 30 and 3{]{! Watt scales.
Relative field strength 1-250 MHz,
SWR above 14 MHz. 4'/2x2Y4x3 in.

Code Practice Oscillator

MFJ-557 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy steel base so it stays put on your
table. Portable. 9-volt battery or 110
VAC with MFJ-1305, $12.95. :

Earphone jack for private practice,
tone and volume controls for a wide
range of sound. Speaker. Adjustable
key. Can be hooked to transmitter.
Sturdy. 812x2Vax3%a in.

m:mniplom

® MEJ-1118
s '64°"

USE your rig's 12 VDC wer
supply to power two HF/VHF rigs and
six or more accessories with this MFJ
high current multiple DC outlet.

2 pairs of 30 amp 5-way binding
posts separately fused for rigs. 6
switched, fused pairs for accessories.
DC voltmeter, "on" LED, RF bypas-
sed, 6 ft.of B g ua%e power cable. See

or more DC outlets.

Write or call . . . 800-647-1800
Free MFJ Cuh:llo

Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH (8324)

* 1 year unmndmnnal guarantee * 30 day money har.:k

on urdf:rs from MFIJ =

guarantne [Ies
J ENTERPRISES

még

323-5369 8-4:30 CST, Mon-Fri.
+ (601)323-6551; Add $6 s/h

: makmg quality affordable

MF]..

Prices and specifications subject to change © 1993 MFJ Enterprises, Inc.
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COPPER PIPE AND PIPE CAP

TAP FORMATION DETAIL

GLUE PVC PIPE COUPLING IN BOTTOM END OF FORM

ALL CONNECTIONS SOLDERED BEFORE ASSEMBLY
COPPER PIPE SECURED WITH 3 SHEET METAL SCREWS
COAT WINDING WITH EPOXY OR FIBERGLASS RESIN BEFORE HANDLING

| !

45 T #14 SPACE WOUND ON 2-3/8° DIA PVC
BOTTOM 4 TURNS TAPPED AS SHOWN IN DETAIL ABOVE

11-1/2*

tion. Electrical connection to the mast 1s
made using heavy copper braid removed
from lengths of scrap coax. The braid is sol-
dered to the steel mast. You will need a large
soldering iron or propane torch to make these
connections and you will want Lo solder the
braid in place before permanently installing
the PVC sleeves. Cut a slot down three-quar-
ters of the length of the lower PVC sleeve.
This allows the boom-to-mast mounting
clamp to compress the sleeve tightly around
the lower mast section. It also provides a con-
venient way to bring the braid down the cen-
ter of the pipe, where it is soldered to the cen-
ter of the coaxial connector. The upper, un-
grounded end of the matching coil is also sol-
dered to the braid.

The matching coil is 10 turns of #12 wire
spaced one-wire in diameter between turns
and located between the coax connector and
the electrical connection to the mast. The
lower end of the matching coil is soldered to
the flange of the coax connector. A second
length of heavy copper braid is soldered to
the coax connector flange and grounded to
the frame of the vehicle. These solder con-
nections are made using a propane torch and
before mounting the coax connector to the
PVC pipe. You will want to use a Teflon-in-
sulated coax connector that will withstand the
heat of soldering. Use standard 4-40 hard-
ware (o mount the connector. Stainless steel
hardware is preferred but not absolutely nec-
essary if the ground connections are soldered.
Soldering directly to the flange results in bet-
ter long-term electrical connections than can
be achieved using solder lugs and hardware.
The ground connection to the vehicle frame
should also be soldered.

Wind the matching coil onto the PVC be-
fore mounting it to the mast. Self-tapping

46 73 Amateur Radio Today = April, 1995

Figure 3. 40 meter resonator.

screws can be used to secure the beginning
and ends of the winding but should not be re-
lied on as a permanent solution. Several ver-
tical bands of epoxy will keep the coil in
place. I used Fiberglas resin to fully encapsu-
late the coil after finding the proper tap for a
50-ohm impedance match.

The bottom part of the antenna is mounted
to the steel bumper of the vehicle using a
common antenna mast clamp. Two holes are
drilled through the bumper for the U-bolt.
This provides an inexpensive and rigid
mounting. The mast will require a second
mounting for stability. This attachment
should be about two feet up from the lower
mount. I used a 2.5"-wide length of heavy
printed circuit board material. After the cop-
per was chemically removed, I drilled one
end of the PC board material to match the
bolt pattern found on the inside wall of the
tailgate mount of my truck. After adjusting
the mast so that it was perfectly vertical, |
drilled the other end of the PC board and
mast together to receive a #10-32 through-
bolt. The bolt passes through the mast and se-
cures the PC board spacer. Almost any rigid
insulating matenial can be used for this spacer
but I would advise against using Plexiglas.
Plexiglas gets brittle with age and will even-
tually fail. Polycarbonate would be an ideal
alternative. This mounting is most suitable
for installation on a truck or van. If done
properly, it will not interfere with the move-
ment of the tailgate or hatchback.

Resonator Construction

Two-inch-diameter schedule 40 PVC pipe
is used as a coil form for the resonators. Its
actual outside diameter is just under 2.5". Its
inside diameter provides a slip fit for the out-
side diameter of coupling sleeves used with

the 1.5" diameter PVC pipe. The coupling
sleeve is glued to the inside of the coil form
using PVC cement. The outside diameter of
the coupling sleeve is not a critical dimension
in the manufacture of the sleeve and may
vary from brand to brand; all of them will fit
inside the coil form. However, the fit may
vary from loose to very sloppy and may re-
quire additional PVC material to take up the
slack. If needed, thin strips of PVC material
can be cut from a scrap of pipe and used to
improve a sloppy fit between the coupling
and the coil form. A press fit is not needed or
desirable as it could fracture the coil form,
but a close fit is necessary in making a per-
manent assembly using the PVC cement. The
press fit of the coupling sleeve to the 1.5"
PVC pipe is all that is necessary to keep the
resonators in place on the mast, even at high-
way speeds. This mounting is secure and al-
lows easy removal of the resonators.

75 Meters

See Figure 2. A 12" length of coil form is
needed for the 75 meter resonator. The res-
onator consists of 93 tums of #16 solid cop-
per enameled wire wound onto the form and
spaced approximately one wire diameter
apart. The spacing is not overly critical, but
avoid close-winding the coil. Closer spacing
will result in more inductance per linear inch,
requiring fewer tumms. To space the turns, I
use braided nylon twine that is slightly larger
in diameter than the wire. The wire and twine
are wound simultaneously onto the form.

After the winding is complete, carefully
remove the twine. You need about 60 feet of
#16 wire. Before you start, make sure it has
no kinks in it. The surest way of keeping
kinks out of it when you wind the coil is to

Continued on page 50



Where’s the Loop? |

Whant woulld vour (v in thds condo™ | tricd the
whip on a box and the whip in the window
with a wobed tail. Only the TV in the nexi
vondo heand mc 59 A ham with an Omniloop
just Ivimg on bis rool was alking w cven

pody, ol pat one up dunng the SuperBowd
when all the neighbors wore busy. fod it with coax, Now I'm geiting
it o -H ihrw 10 Add SX N G

2m 559 Jdm S$79 TS orBm S99

160m 5139

Antennas West Order Technote $7 Info S)
QHIMEPWUTM Hotline S8({-926-7373
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Sell your product in

73 Amateur Radio Today
Call Dan Harper today. . .

1-800-274-7373

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 Geld 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 vanety of character,
word and conversation dnlls. Straight forward menus
make the process simple and fun.

You sclect the characters and Morse Tutor Gold
will prepare a random character dnll with those
characters. Morse Tutor Geld makes it easy to
create your own drills or import text files. You can
now type what you hear or copy by hand and see, one
line at a ime, what the computer sent or what you
tvped. Pick the Famsworth or the standard method;
select the tone frequency most comfortable for you or
select your code speed intenths of a word per minute.

You are always in command.

Morse Tutor Gold uses your internal
I“' speaker or sound board (certified by
Creative Labs for all Sound Blaster
Sound| products). And, if you use a sound board

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 ¥ on Friday-passed my 5 words on Sunday”. |
A Fnes “Great program-does all i€ was said bo-it
was loadad and in use witig 75 minwtes of k3 arrival
Tritly user friendy~ (LOANL “Detter Ehan my wildst
expectations! Sorry | didh 't kave it years ago /€8 much
betLer Ehan amy codk Eapes.” KBSFANR "By far bhe besi
Morse Codk program | kave ever seem! |'m an ARKL VE.”
KFBS¥ “This 18 a crackeriack way Jor EWS nevwoomer
Lo learn the Maorse Code Well workih Ehe price” WA
Marks
For all DOS computers, Available thru dealers, 73
Magazine, QST, or send $29.95 + 53 S&ll

(CA residents add 7.75%01ax) to:

GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 92659
Specify 5'a or 3%z inch disk

Morse Tutor Geld 1s a trademark of GGTE

Sound Blaster, the Sound Blaster Logo and the Sound Blaster
Compatibility Logo are trademarks of Creative Technology Ltd
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For High Performance in Repeater
Technology, Go with the Leader—

SPECTRUM

S-7R Basic Repeater

® 10-40 Watt Units
® 2M, 222, 440 MHz
® Super Sensitive/Selective Receivers
® Unusually Good Repeat Audio
e Proven Performance throughout

the World!

1 2M 220 MHz

440 MHz- -

,10-150 Watts

SCR1400
REPEATER W/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.

Reps. only.

Sold Factory Direct or through Export Sales

® “sStand Alone”
or use with
your controller

—_ e
2 e P R

For that new Machine—Spectrum
makes 2 lines of Repeaters—the
Deluxe SCR1400 and the new basic
low cost S-7R line.

The S-7TR 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.

//z77  SPECTRUM COMMUNICATIONS CORP.
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1055 W. Germantown Pk, S4 « Norristown, PA « (610) 631-1710 » FAX: (610) 631-5017
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Max Pwr: 200W LBﬂUﬂI 1 ?‘&'-Weight__l_____:__.
S0-239 « GP-9N Gulﬂ pm Mm ks
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Construction: Thlﬂk‘Wﬂ"ﬂmml '_ '

CX-333 - Tn-baﬁd 146;’220:’445!&1 Hz:Ea_s

Gain & Wave: 146MHz 6.5dBi 5/8 wave = 220MHz 7. 8d
446MHz 9.0dBi 5/8 wave x 5 * Max Pur: 12&?9! = Lengt
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Build an Efficient HF
Mobile Antenna

Continued from page 46

lay the wire straight out into a yard. If it does
have kinks in it, remove them by tying one
end of the wire to a fence post and giving the
other end a few good yanks. The 11 taps are
located at the bottom end of the coil form
where it attaches to the mast. Each tap 1s
staggered from the other by approximately an
inch so they don’t end up bunched up on top
of each other. Before worrying with the taps,
complete the coil winding and use epoxy to
secure all but the bottom 11 windings. After
the epoxy cures (overnight!) unwind the un-
secured windings. Scrape the enamel com-
pletely from a 1" length of wire and bend it
down on top of itself to form a closed loop
about 0.25" long. We want the copper in the
loop 1o be bright and shiny because we will
later fill the loop with solder. When done, se-
cure the tapped windings with epoxy.

Leave enough wire at the end to install the
large solder lug that will be screwed down
against the #10-32 stainless steel through-bolt
we will install at the top of the mast. This
through-bolt is the only mechanical connec-
tion in the antenna functioning as an electri-
cal termination. It ties the bottom of the coil
to the end of the copper braid from the top of
the mast, and is required to allow removal of
the resonator. It uses a wingnut fastener. An
additional length of wire from the solder lug
is bent back up the coil form and soldered to
the desired coil tap, This is a semi-permanent
connection so, before final assembly, make
sure it is in the frequency range you will be
using. I don’t recommend alligator clips, slid-
ing contacts, or miniature banana plugs; a
soldered connection will outperform all of
these alternatives.

Glue another 1.5" PVC coupling sleeve in-
to the top end of the coil form. Self-
tapping sheet metal screws secure the copper
top hat and whip mount into the sleeve. The
top hat and whip mount are made from 2"-
long 1.5"-diameter copper pipe and pipe cap.
Drill the pipe cap in the exact center of ils
top, and install a bolt here that matches the
size and tread requirements of your spring
loaded whip. Drill additional holes around
the pipe and cap assembly at 90-
degree intervals. Insert two lengths of #10
solid copper wire 21" long through these
holes and center them on the assembly. Then,
using a torch, solder the entire
assembly. Don’t try to solder just a portion of
the assembly; copper is too good a
conductor of heat to allow that. All connec-
tions will have be soldered at the same time.
The top wire from the resonator coil is also
soldered to this assembly. The wire can be
kept in place by wrapping it around one of
the top hat radials prior to soldering. All sol-
dering should be done prior to
installing the assembly into the PVC
coupling.

40 Meters

See Figure 3. The 40 meter resonator is
built like the 75 meter resonator. The mini-
mum required coil form length is eight inch-
es. Space-wind a total of 44 turns of #12 bare
copper wire onto the form and secure it with
epoxy. Approximately 33 feet of wire is re-
quired. The same nylon spacing twine used
on the 75 meter coil can be used here, but a
crossed-wire top hat is not used. Otherwise,
the whip mounting is the same as on the 75
meter resonator. The 40 meter coil becomes
resonant at 7254 kHz with the bottom two
turns shorted. Each turn of the coil shifts the
resonant frequency by about 200 kHz. The

Photo C. 20 meter resonator mounted on the
mobile mast.

3. SOLDER RADIALS AND COAX SHIELD TO DISK

NOTES: 1. DISK IS COPPER OR BRASS
l 2. TOP HAT RADIAL ARE #10
4"
R0 88008808080
4 172
UL 14

16 T COAX DN
PVC COUPLING. DISK IS BOLTED
TO PVC PIPE AND END CAP

COPPER WIRE
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Figure 4. 20 meter resonator.



| Mo‘l‘ron Electronics

|| 310 Garfield St. Suite 4 PO Box 9?48 €ugene, Gmgan 97402 ! |

!':".A | TxID-I .

| Vnﬁ.______._.___ Transmitter
| P e K FmgerPrmtmg
V . | e Sl,lSt@ITl M

7

=31 -

i e
i Tris i5 on ocwol FingerPrint coptured oy the TdD-1.. NOU.I Shlppiﬂgi

FWAM radio transmitters have a unique frequency
| versus time start-up characteristic--even radios of the
' same make and model. This *fFingerPrint" can be |
cnptured stored and analyzed. Our exclusive TxID
' Software and the patented tE:hnﬂlO?t,l of the TxID-1 |
'EBM!C{:mpol:ibl& circuit board can u identi
' the abusers on your repeater! Or help you keep trac
' of the number of radios per account on commercial |
repauters. CTCSS and DIMF decoding, as well as ||
Spectrum Occupancy and Deviation mausuremant 1
. Fantures further enhance the system. |
v . Callor urite for a brochure with full detuils
" additional examples, and technical speclﬂl:utinns

II‘:ID 1 with Software $699.00

Shipping/Mandiing UPS Ground USA: 38.C0
Visa/MC and AMEX accepted. COD on cash or Money Eh'dwbnﬁinnlg
Government Purchase Orders accepted.

Orders: (800) 338-9058 = |
Info: (503) 6872118 Fax (503) 6872492
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Microprocessor Gontrolied Linear Amplifier. 1.8 - 30 Miz*
ID-8 Automatic Morse Station ldentifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater Identifiers, Base Station |dentifiers,

he SG-500 SmartPowerCube produces tremendous
Beacons, CW Memory Keyers, etc. Great for FC.C. ID Compliance.

power-nearly as much as a 1 kW amplifier. Yet it

o Miniature in size, 1.85% 112"x0.35" requires less than one cubic foot of space.

+« inlally RF mmune - i~ " ; ' 1, "
= All connections made with microminialure plug and socket with color coded wires attached E!LLirﬂiﬂll brﬂlﬂ pﬂwif‘[' mHkLS thS pDSS]h]L rhE
. "u‘h microprocessor for low vollage. low current operation 6 to 20 VOC unregulated at Gma SG-500) 18 an lmE'H.lgE']]l—mlfrﬂprﬂfﬁ'SSUI’ Cﬂntrﬂﬂf'd-hlgh
e LI IStOrhon, 10w edance, adjustable sinewave output: O 10 4 volts peax 1o peak . . . . . .
: i-f wsss " Sl g s opapele g g i powered linear amplifier, designed with high efficiency
. utput (10 key transmifter white iD is being sent), 15 an open collector transistors. Its electronic brain constantly monitors your
ndie 80 YOU at 300ma - PArVES Y . g8 S
- e v SUDNIED bt HF-SSB's activities, power needs and antenna condition,
. tone 10 inicale accepled paramete:. phus tanes 10 MOCate programming ermor and automatically—in less than 15 milliseconds-selects
. g is stored in 2 ron-volatie EEPSOM which may be altered 2! 2ny time . g . .
2 Sl aaice the right broadband filter. And it’s designed to reliably
* Tigg gh o low produce, essentially unattended, in the most demanding
o inhitit ID with actree high or low. Wil holg off ID until channei s clear of traflic i TO— .
e (enargtes repeater couriesy lone at end o user fransmission (I énabled L“ﬂdllmnh. FU[' MAXIum
» [Double sided tape and mounting hardware supplied for quick mournting }}UWEF-iﬂtEIIiHﬂnt Pawer ut:
» QOperating temperature range. —30 degrees C to +65 cegrees L { 1 = th l 800 I‘Il'll'ﬂ'
o Full one year warranty when returned to the factary for repair power-al low COst, “‘Eb % 'IHIE |I| “%
o Immediate one day dalivery ; SG-500 SmartPowerCube walls
_ 13 ; AM: 250 watts Carrier max.
S Jus i I you :
Programmable Features IS just 1th' ‘mj'p_hﬁe ¥ Band Switching:Fully Automatic
Fight programmadie, seleciabie. Mmessages nEEd‘ (’ai] us f{"}r dEtﬂllS. H‘ﬂlll'ﬂl: Il: :I‘lﬂlﬁ, |‘IH' gir-
T - ¥ ﬂ rmn
model: 1.8 - 30 Mz

+18 - 24 Miz. Pending FCC approval.

MADEN 2 = R
$89.95 each > _E_T
rogramening keyboard inchuded USA:  NOCOMPROMISE
COMMUNICATIONS SPECIALISTS, INC. &3 COMMUNICATIONS  1s00259731

26 WEST TAET AVENILIE RANGE ‘A SORES 4206 . . L n P " - o7 T A Tl i S e
'-:f:rf | i"aaﬁ. 1021 “:f; (714, :E -a:.’:":;:’ ks 7 The SGC Building P.O. Box 3526 Bellevue, WA 98009 USA (206) 7466310 Fax (206) V4660554

Entire U.5.A. (800) 854-0547 « FAX (800) 424-3420
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44-turn coil exiends the lower frequency (o
6845 kHz. It is possible to cover 40, 20, and
15 meters with this coil by tapping it to short
more and more turns, but this compromises
efficiency. A significant improvement in effi-
ciency results from using shorter, unshorted
coils to cover additional bands.

20 Meters

See Figure 4. The 20 meter resonator is
constructed from a coil form made from a 1.5"
PVC coupling sleeve and 1.5" PVC pipe cap.
The cap and sleeve are connected with a short
length of 1.5" PVC pipe and PVC cement.
Cap and sleeve are pressed together for a zero
clearance fit. Thirteen tums of coaxial cable is
then close-wound onto this form and secured
with epoxy. Almost any smaller diameter coax
such as RG59, RG58, or RG62 can be used
here. RG223 may offer superior performance
with its silver-plated double shielding. Only
the shield is used. Cut the center conductor
flush at each end of the coil. A bolt is installed
in the center of the pipe cap for the whip. This
same bolt is used to secure the 5"-diameter
brass disk that serves as a top hat. The top hat
is required to bring this resonator down to the
20 meter band because the coil does not pro-
vide enough inductance to do the job alone.
An additional three turns on the coil would
eliminate the top hat, but I had better results
using the top hat. The top hat also provides a
convenient connection for the upper termina-
tion of the coil. The coax braid is passed
through a hole in the disk and soldered.

Tuning

After the mast is mounted to the vehicle
and the feedline has been routed and connect-
ed you are ready to tune the resonators. A
grid dip meter is useful but not necessary.
Start with the 75 meter resonator. With the
transceiver tuned to 75 meters, adjust the taps
on the resonator while listening for an in-
crease in noise from the rig. There should be
a dramatic increase in noise as you approach

resonance. | experienced a difference of four
S-units between resonant and non-resonant

the rig across the band while experimenting
with the taps to find the noise peak. When
you have the resonator peaked for noise, use
an SWR bridge to find the best tap on the
matching coil for a 50-ohm match. I found
my optimum match with five tums of match-
ing coil shorted to ground. With 100 watts
and the SWR meter set (0 maximum sensitiv-
ity, there was only a slight indication of
movement from the meter pointer indicating
an insignificant amount of reflected power.
Experiments with a pencil drew 1/4"-long
arcs of RF from the ends of the capacity hat
under these conditions, indicating that power
was indeed being transferred to the antenna.

A #47 pilot light bulb or equivalent can al-
s0 be used to indicate current flow in the an-
tenna. Attach test leads to the bulb. Connect
one test lead to the ground connection at the
base of the antenna. Connect the other test
lead to the lower end of the resonator coil.
Key down and carefully increase power out-
put while on frequency at a suspected reso-
nance point. There will be a significant in-
crease in brightness as the transceiver is
tuned through the resonance point. The test
leads can be of equal length as actual location
of the bulb is not critical. Total length of the
test leads should approximate the distance
between the electrical connections of the in-
dicator to the mast to keep the slack in the
wire (0 a minimum.

There are three logical ways to shift the
resonance point. Moving the taps on the coil
will cause the greatest shift. Adjusting the
length of the whip in small increments will
cause the smallest shift. Increasing the length
or number of radial wires of the capacity hat
will shift the point down in frequency; de-
creasing them will cause an upward shift.
With so many ways of tuning it is possible to
bring the resonance point very precisely to
any frequency in the band. Once you deter-
mine the various points of resonance for each
coil tap, you may want to make a chart for fu-
ture reference. As long as the installation is
not modified the results are consistently re-
producible. A chart would allow frequency

Tuning becomes less critical as frequency
and bandwidth increase. Once you have the
antenna working properly on 75 meters, addi-
tional adjustments to whip length become un-
desirable. Any further adjustments to the whip
length to fine-tune the other bands will detune
the system for the 75 meter resonator. Alter-
nate means of tuning become desirable. On 40
meters, coil tapping is the simplest solution. If
coil tapping is not desirable for whatever rea-
son (i.e. inconvenient location on the coil), the
addition of a small capacity hat will help fine-
tune the system. The strategy here is to end up
with a fixed whip length optimized for the
lower frequency band. Resonance on the other
bands becomes a function of resonator char-
acteristics alone, allowing quick and easy
band changes while preserving efficiency.
Where used, all the top hats are an integral
part of the resonator assemblies.

The input impedance of the system does
change from band to band, but a low SWR
can still be maintained with the 75 meter
matching coil tap. The convenience of a per-
manent connection on the matching coil for
all bands outweighs the minor decrease in ef-
ficiency resulting from a 0.5 change in SWR.
I found no change in performance between an
SWR of 1:1 and an SWR of 1.5:1. In fact, the
only downside to running a 3:1 SWR is de-
creased power output from my solid-state
transceiver. I can still communicate effective-
ly at the higher SWR. Feedline losses appear
to be near insignificant with a feedline length
of only 15 feet and the antenna still radiates
the power it receives.

After all the resonators were built, tuned
and tested over a period of several weeks, |
encapsulated them with polyester Fiberglas
resin. This is a smelly, messy process but very
effectively seals the coils. No shift in frequen-
cy or performance was observed after encap-
sulation, After the resin cured, I spray-painted
all parts of the antenna flat black to improve
the appearance of the installation. Take care to
ensure that the paint is non-conductive, A
flashy metal flake paint job will ensure a dis-
aster instead of the inexpensive and effective

conditions. You will probably have to tune  changes without the need for an SWR meter. ~ HF mobile antenna system desired. i
Say You Saw It In Slow Scan TV
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RF Parts Co. recently
purchased the last
production run of JAN
6146W tubes. This
rugged ECG version

was designed especially AL
for Collins Transmitters & Transceivers.
The best tube for your S-line!

Special $19.95 ea. $44.95/matched pair

We can ship U.PS. C.0.D. or VISA/MC
Foreign: Small packet EMS Postal add $10.

RF PARTS COMPANY

435 So. Pacific St. San Marcos, CA 92069
Tel. (619) 744-0700 Fax (619) 744-1943

1-800-RF-PARTS
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BATTERIES

Nickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

7344 TETIVA RD.
)\ SAUK CITY, Wi 53583
(608) 643-3194
FAX 608-643-4439
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Every day more hams are enhancing their communication by using
images. Join the fun and see what you've been missing.

Quality Color S5TV is easy and affordable with Peseken 7'V, $239.0%

Requires [BM PC-compatible, ‘386 or better CPLY, 1 Megnbyte of memory, calor VGA
display, M5-DOS, Shipping: 5 to U.S.A. and Canada, $15 for others. Write or call for
complete detnils

Absolute Value Systems

115 Stedman St. # 7

Cheimsford, MA 01824-1823

(508) 256 6907

e-mail: johnl@worid.std.com
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SWR < 1.2:1 across the band
Gainofa 15 fi Yagi

No dimension over 7 fit

40 dB Front-to Back Ratio
607 Haif-power Beamwidth
Mounts directly w0 mast :
Vertical or Horizontal Polarization |
2meters 5145, 220 MHz 5145, 70cm $115, Dual 146/430 8165
Weighs only 10 Ibs. Add $11 Shipping & Handling. Info §1

AntennasWest Order HotLine
\hﬂm 50062 Provo UT 84605 801 373 8425 j
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Subscribe to
73 Amateur Radio Today
Call 800-289-0388

H U G E 100 PAGE
CATALOG

® Communications Receivers

® Portable Receivers

® Scanners

® Amateur HF Transceivers

® VHF-UHF Transceivers

® HT's and Mobiles

® Amateur and SWL Antennas

® Accessories and Parts

® RTTY and FAX Equipment

® Books and Manuals
This catalog includes prices!

Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 614 866-4267

Why buy a TNC?
PC HF FAX + PC SWL§179.00

SPECIAL COMBINATION OFFER

For a limited time, # you order PC HF FAX $99 (see our
pther ad n this issue), you can add our néw and improved
PC SWL 3.0 for $80 00 instead of cur regular low pnce of
$99.00

PC SWL contans the hardware, software, instruchons
and frequency lists needed to afow you 10 recene a vasl
variety of digital broadcasts transmitted over shonwave
radio. All you need is any IBM PC or compatible computer
and an SSB shortwave recenver. The product consists of

Demodulator

Digital Signal Processing Software
200 Page Tutorial Reference Manual
World wide Utility Frequency List
Tutorial Audio Cassette with Samples

PC SWL automatcally decodes Morse code, RTTY

AMTOR, SITOR, NAVTEX and ASCII
PC SWL lets you tune n on world press senices

meteorological broadcasts, ham ratho ODerators, coasta
shore stations, aviabon telex and mucn mora Gigital acton
on the shortwave bands. Why pay for another expensne
box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscilloscope

Digtal Waveform Presentations

Auto Calibration and Code Recognition

Continuously Tunable Filter Frequencies

Varnable Shift

Adjustable CW Filter Sensitivity

Unattended Capture and Printing

Integrated Text Editor

Integrated Log and Database

Shell to DOS applications

Seamless 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

Tel:(714)498-5784 Fax:(714)498-0568
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TM-251
See Us At Dayton—Booths 328-331

KENWOOQOD =
Michigan 5 Radios:

SERVICE
23040 Schoenherr, Warren, MI 48089
1-800-TRU-HAMM (orders only)

WORKING TOGETHER TO BRING YOU j TH-79A
THE BEST QUALITY FOR THE BEST PRICE

Local & Tech 1-810-771-4711, Service 1-810-771-4712, Fax Service 1-810-771-6546

TH-22AT
TH-48A

| @t g0 Al RelaSe —

Iy Fema: “VISA OF¥
Rviilihally byt b RN F MON-FRI 10-6
T e W x

L2 ;:'llr". 'F":.I!I“;-'I_IF | = SAT “}"‘r
ey GOLT) mptiore e SUN CLOSED

e & L shaites
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BUY AMERICAN, BETTER PRICE AND QUALITY

The 5G2000 HF transcelver is type accepled lor commercial and marine service
made with traditional U.S. commercial radio quality {and of course il can be used
on the ham bands also). While the Japanese radios have 2 final transistors thal
strain (o put oul 100 watts on the low bands and only 75-85 walls on ten melars,
the SG2000 has 4 large lransistors thal loaf along at 150 walls on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 leatures are: 1) A
control head remolable (no speclal kit necessary) up to 150" away from the rig,
perfect for automobilles and boats. Up 1o 8 heads can be ulilized and used as
intercoms also. 2) The larges!t display of any HF transceiver. 3) 644 pre-
programmed memories and 100 usaer programmable memaries. 4) operable from
-50F (-45C) to 185F {+85C). You want quality right? Here Is whal EVERY
SG2000 must endure belore they're shipped fram the factory: 1) They're laclory
aligned, 2) EVERY SG2000 is keyed down alt tull power (CW 150 Walls) inlo an
open anfenna for aboul 10 seconds, then connecled 10 a shorled anlenna and
keyed down for an addilional 10 seconds. 3) EVERY SG2000 is pul in the
"BURN-IN" rack and keyed down lor 24 hours non-stop at full power CW. Don'l Iry thal with the foreign radios. 4) EVERY SG2000 is
then re-checked for alignmeni and put in the *"TORTURE RACK" where they are keyed on and off every 10 seconds lor 24 hours. 5)
The SG2000 is then re-evaiuated and all control funclions are verified 10 ensure that the microprocessor is up 10 spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.

The bollom Bne s price, you know how expensive commercial rigs are normally, we are seling the SG2000 BELOW DEALER COST
at only $1,585.00 each!! Thal's a $400.00 savings! We guaraniee the best price.

The SGZI0 SMART-TUNER is the best HF auiotuner at any price, and 1o
promote a product thal 5 made in the USA, we're offering it al the guaranteed
best price of only $449.00" WHY THE SG2307 BECAUSE: When you lune an
antenna at if's base you are resonafing the anlenna, instead of just maiching the
coax {0 the radio as with other tuners such as the ATS0, elc. The result YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS0, AT450 and olher
similar tuners can only maich 3:1 mismalches (YES only 3:1) 50 forgel malching
anything but a lairly decent anlenna. The SG230 can maich from 0.5 Ohm o 10
kilohm antennas (up 1o a 200:1 mismaich), so it can easily maich random wires,
dipoles, rain-gutters, shopping carts, elc. The result MORE POWER.

To order, send check or money erder with 58.50 for shipping. along with your shipping address (sorry no U.5, Post
Office Boxes. UPS will not deliver) and Telephone number fo:

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA S0803

CA Residents Add 8 1/4% Sales Tax. Alaska, Hawaii, and Canadian Residents please send U.5. Money Order
« §17.10 tor shipping

Serving The LORD If you wish more information please send a SASE 1o the above address. For COD orders, call
Since 1987 (310)433-5860, outside of CA Orders Only car (800)933-HAM4 and leave a message.
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Number 11 on your Feedback card

A Shortwave Converter

for your Scanner

Build this easy gadget and listen in on HF.

here are many ways of using a converter
as a simple method for receiving HF
broadcasts. Typically, the shortwaves (3-30
MHz) are converted down to the 540-1600
kHz band where a standard AM broadcast
band receiver is used as a fixed or tunable
IF. And while this conversion scheme can be
considered cost effective, it is not without its
problems. Things like limited tuning range,
“feed-through™ interference from local AM
signals, the difficulty of accurate calibration,
and even tuning images, can plague this
classic design.
While the old AM Broadcast receiver

by Steve Donnell WATKYL

hasn’t completely disappeared from the
scene, I chose to take a different approach
by using a type of receiver that is becoming
more and more common in homes and ham
shacks, the VHF/UHF scanner. While scan-
ners are typically used to receive FM modu-
lated signals, many can also receive the
VHF aircraft band (118-136 MHz AM), per-
fect as the “IF” for a shortwave converter.
And as many newer designs for 2 meter
transceivers can also receive AM signals 1n
this range, the use of this band as an IF for a
shortwave converter becomes even more
logical.

Design

For the sake of simplicity, I designed my
HF-to-VHF converter around the NE-602 IC
(see Figure 1). The NE-602 IC is very popu-
lar with experimenters because of its ability
to frequency-convert RF signals across a
wide range of frequencies. Internally, the
NE-602 consists of an oscillator that can be
configured in a number of ways as an L/C or
a crystal-tuned design. The oscillator feeds
into an active mixer, which can accommo-
date signals of up to 100 MHz in frequency.
Since most of the applications I have seen
for the NE-602 were for RF conversions be-
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Lt .:_{EL i Hﬁmc&ummmsmmm LINE OF REPLACEMENT BATTERIES
i ae bty 04 basees ali Feibie ;-- - Offfer good thru June 1995.
L::__ dtee POLLAEFEE Bt w-pm i
i;-'-f NEW REPLACEMENT FOR BATTERY PACKS:
KENWOOD: TH-22/42/79A PB-33 6v 1200 mah  $49.00 g I
PB-34 9.6v 600 mah iﬁiﬁﬂ . ﬂiii “1e Dealer
TH-27/47, TH-28/48/78 ol Q s auiries
| phll v Bioman 3052 the only thing low about our charge is the cost...
YAESU: FI-11R/41R SRS | e welcome!
~ INB3 48 1200man $538 Order Toll Free gﬂ Pz 634-8132
. WA A : Wealsosupply:  Camcorder Batteries rdless Phone Batteries NiCad Cells
O Al e S P Recessoties Custom Battery Packs Lithium Cells

BP-132A 12v 600mah
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s 300 Centre Street » Holbrook, MA 02343 « (617) 767-5516 + Fax (617) 7674599
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AMATEUR TELEVISION
GET THE ATV BUG ‘&2°¢
E e S R 210 Watt pep
s R A Transciler

Only $499

Made in USA
Value + Quality

from over 25years
in ATV..WB0ORG

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!
TC70-10 has adjustable 10 Watt p.e.p. with one xtal on

439.25, 434.0 or 426.25 MHz & properly matches RF

Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.

Hot GaAsfet downconverter varicap tunes whole 420-450

MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes,

verified in the latest Callbook or send copy of new license.
Hams, call for our complete 10 pg. ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 800 & 1200 MHz bands.

(818) 447-4565 m-t8am-5:30pmpst  Visa, MC, UPS COD

P.C. ELECTRONICS Tom (W6ORG)

2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS)

OSO Tutor

Study Aid for the Amateur Radio Exams

* Runs on IBM compatibles or Macintoshes
* Programs are available for Novice,
Technician, No-Code Technician, General,
Advanced and Extra Amateur class exams
as well as Commercial Radiotelephone and P 7
Commercial Radar Endorsement. Each e, Odinary . Thix progeam m;”ﬂ:
program sold separately. Weut - Worldradiy.
* Work with the entire question pool, or 3
study questions auntomatically selected by
the program from your weakest areas.
* Curreni Question Pools
* Includes full sereen graphics, explanations | (Also Availabje .
on appropriate questions and, on the IBM T
version, a pop-up calculator. The ultimate ?fpﬂif?wfww
*Logs multiple study sessions and allows late model Kenwgqq L‘;" Hoiling

; * Full [T ] Sl ]
resuming at a later time. Returns to review ||+ E‘uumj;u::udm“? Eraphical user interfyce

missed questions if desired. _BiL 711, aﬂﬁf“" of TS-950, 94p), 850,
* Creates randomly generated sample tests ing,
on-line or printed with graphics on annotation,
Epson/IBM or Macintosh printers. }5.'““‘*!1 GMT,
* Public Domain Morse code tutor is * Avai :

included on reguest at no extra charge.

Ll
-

per cless for

$29.9555  $30.95 - oeren

PA resadents add 6% Price inclades shapping {howice and Tech programs)

QSO Software 4 20) 483-3973

g Kennett are, PA 19348 {1 800 GUD DX 73)
. 215-347-2109 (Voice or FAX) Urderimg cofo smly plesse’
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rmee 1=800-666-0908 & oty

FT-840
All-Band
HF Transceiver

T ITIT I T
11.'¢.ﬂll:.f . Lo K-l

k™

om/440MHz FT-2200 2m Maobile
Handheld

Compact HF Transceiver
Remote Front Panel Design

L~

FRG-100 SHORTWAVE RECEIVER

FT*BQGAI—Band HF Transceiver

CALL FOR ALL YAESU RADIOS & ACCESSORIES  Handneid

2m/440MHZ Moblies
2m/440MHz

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

Hours: 3 | ENTINI COMMUNICATIONS INC.

M-F 10-6, 21 GARFIELD STREET, NEWINGTON. CT 06111 BB Cana e
SAT. 10-4 E' OK Shipping
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GROUND

!

7 XTAL X1
3 2~ 55MHz
6-35pF III
SN 47pF - 7
J
C6 C5 . 118-136
b 22 MHz
TS spoF SCANNER
L3 L4
CT
0.01uF
g B &
~0.01uF
ANT G8
10-75 ft c1 oz
L1 6 TURNS 1/4 in. DIA WOUND OVER L2
L2 20 TURNS 1/4 .in. DIA 1 in. SPACING
EARTH L3 & TURNS 1/4 in. DIA OVER 1/2 in. SPACING

L4 3 TURNS 1/4 in. DIA OVER L3
ALL COILS USE No.22 MAGNET WIRE

Figure 1. Schematic for the shortwave converter for your scanner.

“low 50 MHz, | wondered if I might be tax-
ing the limits of the IC a bit at these higher
VHF frequencies. But 1 soon discovered that
these concerns were unwarranted.

RF signals from a receiving antenna are
coupled into the converter by way of LI,
and then to L2, L2 and C1, a 365 pF variable
capacitor, function as a tuned “preselecter”

to filter out noise and interference outside of
the specific frequency band you want to re-
ceive. L1 and L2 are made with common
#22 magnet wire, wound on a 1/4"-diameter
plastic or wooden coil form. L1 is wound di-
rectly over L2. The desired receive frequen-
cies are then coupled into the mixer of the
NE-602 at pin 1,

71 o1
VARACTOR
¥ moToroLa
- MV-2209 OR

R2 NTE-614
10k VR1 10k

=y

~T~0.01uF C9

éu X

1 47pF

e “1’,J7

Figure 2. Schematic variation using a crys-
tal tuning circuit with a varactor.

For best stability and easiest calibration, I
used a crystal oscillator design for the con-
verter. Although somewhat better results
might have been achieved using a crystal
with an overtone frequency in the 110 MHz
area, crystals in this range are not commonly
found in the junk boxes of many experi-

CAPTURE IMAGES LIKE THIS DIRECTLY
FROM SPACE ON YOUR COMPUTER!

[0 Raceive High Resoclution

L] Internal (ISA Bus) Systems
and Portable, External [Parallel
Port) Systems Available

U Capture Full Satellite Resolu-
tion (2-3 Miles wath NOAA Satal-
litas!) with Either Systam.

L] Profassional Software with
“Paint and Shoot” User Intarface.
Mouse Support, Zoom, GIF and
Binary Output, False Colorization.
Printer Support, Gridding. IR
Tempearature Calibration. Anima-
tion, Much More...

U] PLL Circuitry Provides Ruler

Straight Images. Ne Compli-
catad Timing Settings Raquired.

O SVGA to 1024x768x256
Full VESA video support

Images from MNOAA  Meteor
(Russia), GOES., and Mateosat
Satellites, and HF Fax (Ground).

[ Simple Antenna Used for
NOAA and Meteor Satellites.
Dish NOT Required

[] Receivers, Downconverters,
Antennas also Available Sepa-
ratedy or in Complate Systems.

[ internal Demodulator  with
Sottware only $28%9.

[0 Download the above and
dozens of other images from the
MultFAX BBS 7168-425-8759
(24 hows, BN1, No charge)
Call, Write. or Fax for Completa
Informaton:

MultiFAX*®

Route 1, Box 27, Peachland, NC 28133
MasterCard/Visa - 704-272-9028 - Fax: 704-272-9036
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Sell your product in 73 Amateur Radio Today!
Call Dan Harper today...

1-800-274-7373

CALL ROSS 208-852-0830

WE TAKE TIME TO TALK TO YOU

We're Stocked To The Ceiling

With
Y VAESU

Here's some sample of
Savings on YAESU

Model

.. FT-900-AT
Super Special

1,332

SAVE ON ALL YOUR HAM NEEDS

Ross Distributing Company

P.O. Box 234, 78 South State Street, Preston, idaho 83263
Telephone 20B8-852-0830

SUPER SAVINGS
XF8.2HC § 35.00
XF8.2HCN ... 35.00
YM-33 ... 55.00

FT-11R ... $297.00
FT-2200H .. 379.50
FT-2500M .. 356.50

: FT-26{A2) . 247.50 FT-26(A2) .. 247.50
FNB-17 ... 40.00 FT-2500M ., 356.50 FTa15/258 324.00
SB-1 ... 15,00 FT-415/25,.324.00 Frrsig.... 481.50
XF-455C ... 60.00 FT-770RH . 350.00 cpu-2s00R .. 10.00
XF-455CN ... 45.00 FT-780 ... 650.00 scq ... 150.00

Hours
Tuesday-Friday 9:00-8:00
9:00 - 2:00 Mondays
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MFJ HF/VHF SWR Analyzer
with RF Resistance Meter

Read your antenna SWR from 1.8-170 MHz . . . 10-digit LCD frequency counter . . .

RF f?es:'stan ce Meter " . .. smooth reduction-drive tuning . . . simple-to-use . . .
w 1 i What the MF]-259 tower and watch SWR change For free manual wnite or call MFJ.
. . .s =is The MEJ-250 g:l{'r:s }'ﬂ?f instantly as you make each adjust- Take It Anywhere

MEJ HEIVHE SWR ANALYZER complete picture of your antenna's

ment. You'll know exactly what to

The MFJ-259 is fully portable,

1.5-170 MHg
MODEL MFJ.ES9

Lyt P AR I
- RS g e T
i = - L
- F - s

iwR

performance anywhere between 1.8
and 170 MHz -- you can even check
SWR outside the ham bands
without violating FCC rules. Set
the bandswitch and tune the
dial--just like your transceiver.
SWR is displayed instantly!

RF Resistance Meter™

Does 2:1 SWR mean 25 ohms or
100 ohms? The new MFJ-259 tells
yvou at a glance!

Now you can measure RF
resistance up to 500 ohms at
minimum SWR -- instantly -- on
MFEJ's exclusive side-by-side RF
Resistance and SWR Meters!

Take the guesswork out of
building matching networks and
baluns for your antennas.

Watch the effects of spacing on
radiation resistance as you adjust
your antenna.

Here's What You Can Do...

Find your antenna's true
resonant frequency from the shack.
Tune the antennas on your

U_...n-‘-'"'“-_ :
- 170 MHz!

RESLS | ANCE Measure inductance,

MFI-259 Is you work

$2 1 995 with antennas, MFJ's

revolutionary new
SWR Analyzer™ is the best invest-
ment you'll ever make! Now you
can diagnose a wide range of
antenna problems instantly with
one easy-to-use mstrument.

Analyzer™,

Free Manual

1.8-170 MHz SWR Analyzers" Carrying Pouch
ad s MFJ-249 MFJ-249 HF/VHF MF1-29  Tote your
=l S 1 9995 SWR Analyzer™ has all $1 995 MFJ-249,
the features of MFI-259 or
MFJ-259 but less RF resistance MFJ-209 SWR

meter. Includes 1.8-170 MHz
continuous coverage, 10-digit
L.CD frequency counter and
smooth vernier tuning,

I MFJ-209 HF/VHF
5;'[326“}55 SWR Analyzer™is
same as MFJ-259
without LCD frequency counter
and RF resistance meter. Has jack
for external frequency counter.
MFI-249/MFJ-209 are 4x2'2x6%4
inches and uses 8 AA cells or 110
VAC with MFJ-1312B, $12.95.

Analyzer™ anywhere with
the MFJ-29 custom
Carrying Pouch.

Made with a special
foam-filled fabric, the
MFJ-29 cushions blows, deflects scrapes, and
protects knobs, meters and displays from harm.

Wear it around your waist, over your
shoulder, or clip it onto the tower while you
work--the fully-adjustable webbed-fabric
carrying strap has snap hooks on both ends.

Protect your investment and keep your
analyzer safe and looking like new!

Same as MFJ-208 but for
commercial VHFE. MFJ-217, $79.95,
covers 30-50 MHz and MFJ-218,
$£79.95, covers 150-170 MHz.

MFJ Antenna Bridge

MFJ-204B _ Great for determining
57935 feedpoint resistance of
antennas and for designing

SWR of any HF antenna on any ham
band 10-160 Meters. Has jack for
external frequency counter.
Tx2'2x2's inches.

Bandswitch Dip Mefer™
MEI-203 The MFEJ-2031s a
59 955 sensitive Bandswitched Dip
Meter™ that covers all hams
bands from 160-10 Meters. There are no
plug-in tuning coils to keep up with or
break.

Has detachable coupling coil, dual
FET oscillator, op-amp meter amplifier
and jack for external frequency counter.
T'2x2'2x2"4 1.

ham bands 160-10 Meters. Built-in
resistance bridge, null meter, tunable

110 VAC with MFJ-1312, $12.95
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do %ﬂimply watching the display.
ne critical HF mobile anten-
nas in seconds -- without subjecting
your transceiver (o high SWR.
Measure your antenna’s 2:1
SWR bandwidth on a single band,
or analyze multiband performance
over the entire spectrum from1.8 to

capacitance, resonant frequency ol
tuned circuits, transmission line
velocity factor/impedance/loss. Test
RF chokes, transformers, baluns.
Adjust your tuner for a perfect
1:1 match without creating QRM.
And this is only the beginning!
The MFJ-259 is really four test
instruments in one: an accurate RF
signal generator, a high resolution
170 MHz frequency counter, RF
Resistance Meter™ and an SWR

MF]J comprehensive |8 page
instruction manual is packed with
useful applications - all explained n
simple language you can understand'

powered internally by 8 AA bat-
teries or 110 VAC with MFJ-1312B,
$12.95. It's in a rugged all metal
cabinet that's a compact 4x2'/2x6":
inches. Take it to remote sites, up
towers, on DX-peditions -- any-
where your antennas are located.
For rough service, pick up a

convenient MF J-29, $19.95,
E);Ildded carrying pouch to keep your

F1-259 close at hand and looking
like new,

How Good is the MF]J-259?
MFJ SWR Analyzers™ work so
good, many antenna manufacturers
use them in their lab and on the
production line -- saving thousands
of dollars in instrumentation costs!
Professional installer and
technicians use them worldwide.
Get More by Paying Less
With the MFJ-259, you get full
1.8 to 170 MHz coverage, simple
operation, instantaneous readings,
a high accuracy frequency counter
and MFJ's exclusive RF Resistance
Meter™-- all for a low $219.95.

Dip Meter Adapfter
MFJ-66 Plug a dip meter
1 955 coupling coil into your MFJ
SWR Analyzer™ and turn it
into a sensitive and accurate
bandswitched dip meter
With a dila meter you'll
save time and take the
o e i va aguesswork out of winding
coils, measuring inductance and capacitance,
measuring velocity factor and electrical lengths
of coax. Determine resonant frequency of
tuned circuits and measure Q of coils. Set of
two coils cover 1.8-170 MHz depending on
your MFJ SWR Analyzer™.

Free MFJ Catalog

Write or call . . . 800-647-1800

impedance matching networks. Measure
RF resistance up to 500 ohm. Covers all

oscillator-dniver, frequency counter jack.
7'/2x2"/2x2"/s inches. Use 9 volt battery or

10-160M SWR 2 Meter SWR 440 MHz SWR ~
MErag7 I you're an HF man, this MFJ-208  MFJ-208 2 Meter VHF ME1219  Read SWR of any antenna
s =y @295 compact MFJ-207 HF SWR 7 9295 SWR Analyzer™ finds the sQ Q95 420 to 450 MHz -- just plug
79 Analyzer™ will help you build SWR of any antenna from 99 coax of your antenna into
10-160 Meters antennas that'll make 138-156 MHz. Jack for extemal Bt SO-239 connector, set frequency and
working DX almost routine. STieey; et 7/x2'x2ainches. SUREE read SWR. Uses microwave
Just plug in your coax to find the For Commercial VHF Radio # A% integrated circuits and microstrip

technology. Jack for external

frequency counter. 7"/2x2'2x2"4 1n.
(L/[FJ-ZI'EIN, $99.95, sames as

MFJ-219 but with "N" connector.

MFJ-2192218217/208/207/203 uses 9 volt
battery or 110 VAC with MFJ-1312B, $12.95.

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

* 1 year unconditional guarantee *30 day money back
guarantee (less s/h) on orders from MFJ » FREE catalog
MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
MFJ (601) 323-3869, 8-4:30 CST, Mon -Fri.
FAX: (601) 323-6551: Add s/h
MF] . .. making quality affordable
Prices and specifications subject lo change © /9% MEJ Enterprives, Iw




Figure 3. PCB layour and parts placement
diagram.

menters and may have been too close to the
edge of the NE-602’s oscillator to operate
reliably. Thus, 1 chose to use an oscillator
operating in the 50 MHz range. Crystals in
this frequency range are commonly found in
the junk boxes of most VHF circuit experi-
menters. | also figured that anyone with a
programmable scanner might also have a
couple of old VHF low-band scanner crys-
tals around that could use a second life. De-
pending on what frequency range you want
to receive, any old scanner crystal meant for
receiving VHF channels in the 39-46 MHz
range can be used. A scanner crystal used
for receiving 45.30 MHz would actually
have an oscillation frequency of 56.00 or
56.10 MHz (45.30 + 10.7 or 10.8 MHz), de-
pending on what kind of scanner it was
made to be used in, 10.7 and 10.8 MHz be-
ing the IF offset for the two most common
varieties of scanners.

The best choice for a crystal would be one
used to receive a frequency of 44.30 MHz in
a scanner with a 10.7 MHz first IF. The crys-
tal would actually be operating at 55 MHz
(44.3 + 10.7 MHz). The second harmonic of
the 55 MHz oscillation (110 MHz), provides
the necessary local oscillator signal to con-
vert the desired shortwave signals up to the
118-136 MHz band. The process of “upcon-
verting™ to a first IF that is a higher frequen-
cy than the original is not that unique. Re-
ceiver designs common (o many HF receiv-
er/transceivers currently on the market use a
70 MHz first IF.

A small-value trimmer or variable capaci-
tor, C3, is needed to act as a “fine-tuning”
control for the converter. Not only is this
used for initial calibration, but it will also
help in peak tuning of HF signals (some
scanners use only 10 kHz tuning increments
across the aircraft band, although most tune
in 5 kHz increments). If the converter is
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Parts List
B1 9-voit battery
U1 NE-602 IC
D1 MV-2209 or NTE-614 varactor
L1 6 turns of #22 magnet wire wound over L2
L2 20 tumns of #22 magnet wire 0.250" dia. 1" in length
L3 6 turns of #22 magnet wire 0.250" dia. 0.500" in length
L4 3 turns of #22 magnet wire wound over L3
C1 9.6-365 pF variable capacitor
c2 5 pF cpapcitor
c3 5-35 pF trimmer capacitor
C4 47 pF capacitor
c5 0.01 uF capacitor
Cé6 10 pF electrolytic capacitor
Cc7 0.01 uF capacitor
c8 0.01 uF capacitor
co 0.01 uF capacitor
R1 1k ohm resistor
R2 10k ohm resistor
S1 SPST switch
VR1 10k ohm potentiometer

housed in an enclosure of some kind you
will want to mount C3 so it can be external-
ly adjusted. If a chassis-mountable variable
capacitor is not available for C3, a different
approach would be to use a crystal tuning
circuit with a varactor (see Figure 2), al-
though this adds somewhat to the complexi-
ty of the circuit. I have often found that var-
actors can be more easily obtained from
parts suppliers and off junk PC boards than
mechanical capacitors. Depending on the
varactor used, you may also need to add an
extra 10 to 30 pF of fixed capacitance across
it. By using the varactor, a common 10k po-
tentiometer will become the fine-tuning con-
trol.

The mixer output is from pins 4 and 5
of the NE-602. Capacitor C2 and coil L3
function as a filter peak tuned in the middle
of the aircraft band (approximately 128
MHz) and couple the desired converter sig-
nals into coil L4. L3 and L4 are wound from
a short piece of #22 magnet wire, on a
wooden or plastic coil form. L4 is wound di-
rectly over L3. Be sure that no direct DC
“short” exists between L3 and L4. Because
of the limited number of tums in L3 and L4,
after the coils were wound and mounted to
the circuit board I was able to remove the
plastic dowel 1 used as the coil form for L3
and L4, and reuse it for winding L1 and L2
on. Connection of the converter to the scan-
ner is made through a short length of coax
cable, from the ground and L4 connection of
the converter to the normal antenna connec-
tion of the scanner or other aircraft band re-

ceiver that i1s to be used as the converter's
IE.

Construction and Alignment

There is nothing too critical about the
parts layout and fabrication method for the
converter circuit, In the construction of the
prototype for this circuit I used an etched
copper-clad board. But I mounted the parts
directly to the copper side, without needing
to drill through the board. I refer to this
method as “pseudo-surface mount.” An easi-

er method would be to mail away for the
prefabricated PC board. A drilled and etched
PC board is available for $4 plus $1.50
S & H per order from Far Circuits, 18N640
Field Court, Dundee, IL 60118.

Alignment of the converter is easy. After
verifying that the crystal oscillator was oper-
ating by listening for the fundamental or
second harmonic with a monitor receiver, |
then netted the frequency of the crystal on so
as to produce as close as possible an integer
value for its second harmonic frequency.
This makes for the simplest conversion cal-
culation from the HF frequency that you
want to receive, and what you need to pro-
gram into your scanner to hear it.

I then connected a longwire antenna to the
input of the converter and connected the out-
put to a portable scanner, to which I pro-
grammed in a frequency that was 10 MHz
above the converter’s local oscillator fre-
quency. Capacitor C1 was adjusted to the
clearest signal from the 10 MHz carrier of
WWYV. The converter’s output circuit was
peak-tuned by merely adjusting the spacing
in the wire turns coil L3.

Although the measured sensitivity of the
converter 1s at best about 3 puV, 1 have been
able to easily receive stations like WWYV
and the BBC using the converter into my
PRO-34 scanner, with little more than a two-
foot-long test cable as my “antenna.” A 20-
to-75-foot-long wire or a tuned dipole will
achieve better results.

I have not tried this, but a somewhat
“deluxe” approach to housing this converter
would be to mount 1t inside any one of the
many shortwave antenna tuner/preselecters
available commercially. This would elimi-
nate the need to use the L1, L2 and C1 filter
portion of the converter. This would also be
likely to work better than the original filter.
An even better approach would be to use a
commercial tuner/preselecter that also in-
cludes a signal preamp. This would provide
an active stage of amplification ahead of the
converter's input for even better receive
sensitivity.



GAP: THE PERFECT ANTENNA [

We at GAP realize there isn't a perfect antenna. No sin- This chart helps you select the right GAP antenna. W hen comparing GAPs, bandwidth
gular antenna will scream DX on 80 and be the best for is not a concern. With few exceptions, a GAP yields continuous coverage under 2:1 for the
local nets on 10, If anyone tells you there is, beware! The . ENTIRE BAND.
perfect antenna does not exist, but the right one for you All antennas utilize a GAP elevated asymmetric feed. A major benefit is the virtual elimi-
may. If you want something to bust the pile on the low nation of the earth loss, so more RF radiates into the air instead of the ground. This feed
bands, then consider the Voyager. Just starting out In | is why a GAP requires NO RADIALS. Just as elevating a GAP offers no significant improve-
ham radio and need a great general coverage antenna, ment to its performance, adding radials won't either, making set up a breeze.
the Challenger is easy to assemble and for little effort will A GAP antenna has no traps, coils or transformers. This is important. The greatest
yleld superior performance, espe- sources of failure in multiband antennas are these devices. Perhaps you heard someone
cially on DX. Maybe you know- A discuss a trap that had melted, arced or became full of water. Improvements to these inher-
ingly or unknowingly moved into ent problems are the focus of the antenna manufacturer, while the basic design of the
one of those “restricted areas” | antenna remains unchanged. GAP improved the trap by eliminating it! Removing these
where the Eagles limited visibility, devices means they don't have to be tuned and, more importantly, won't be detuned by
but unhmited ability Is desired. the first ice or rain. The absence of these devices improves antenna reliability, stability and

increases bandwidth.

Another major advantage to a GAP antenna is its NO tune feature. Screws are simply
inserted into predrilled holes with a supplied nutdriver.

The secret is out and people in the know say:
CQ-"The GAP consistently outperformed base-fed antennas...and was quieter.”
13-"This is a real DX antenna, much guieter than other verticals.”
RF-"To say this antenna is effective would be a real understatement. Switching back and
forth on 40m between another multiband HF vertical and the GAP there was no compari-
son. Signals were always stronger on the GAP sometimes by S units, not just DBS.” This all purpose antenna is
Worldradio — “These guys have solved the problem associated with verticals. That is, an designed to operate 10m-
awful lot of RF is wallowing around and dropping into the dirt instead of going outward 80m, WARC bands included.
bound. A half-wave vertical does need radials if it is end fed (at the bottom). But the same It sits on a 1-1/4" pipe and
half-wave vertical does not [as much, hardly at all) if is fed in the center.” can be mounted close to the
IEEE-"Near field and power density analyses show another advantage of this antenna ground or up on a roof. lts
[asymmetric vertical dipole): it decreases the power density close to the ground, and so bandwidth and no tune fea-
avoids power dissipation in the soil below it. The input impedance is very stable and ture make it an ideal antenna
almost independent of ground conductivity. This antenna can operate with high radiation for the limited space environ-
efficiency in the MF AM standard broadcast band, without the classical buried ground ment as well as a terrific addi-

Challenger DX Voyager DX plane, so as to yield easier installation and maintenance.” tion to the antenna farm.

BANDS OF OPERATION COUNTER-

MODEL 12ml1sml17Zml2om|30m wT ACAT POISE ANTENNA

Drop In 3 Wires PRODUCTS INC.
Ground Mount @ 25 6010 N. Old Dixie Hwy.

el /. Beach, FL 32967
: " TO ORDER, CALL
25 1bs | 1-1/4" pipe | 80" Rigid

3 Wires ‘40 7, 7 78-3 728
S Y s ] [coo

Challenger DX H B [id] 2 | 2105

Eagle DX 1.5 | 191bs | 1-1/4" pipe | 80" Rigid

Vioyager DX =3 39 Ibs | Hinged Base




CARR’S CORNER

Number 12 on your Feedback card

Joseph J. Carr K4IPV
P.O. Box 1099
Falls Church VA 22041

Frequency Selective Filters
for UHF and Up

A filter is a device or circuit that se-
lectively discriminates against some fre-
quencies, while favoring other frequen-
cies. The cluster of favored frequencies
is called the passband while the reject-
ed frequencies are called the stopband.
The filter operates by providing a large
attenuation for stopband frequencies,
and a minimum attenuation (ideally ze-
ro) for passband frequencies.

There are four general classes of fil-
ter that we will consider here: low-pass,
high-pass, bandpass and bandstop.

The low-pass filter (LPF) character-
istic (Figure 1A) shows that the filter
passes frequencies from DC or near-
DC to some cut-off frequency (Fc). The
attenuation increases above the cut-off
frequency until the maximum stopband
value is reached. The filter skirt is the
transition region between the passband
and full stopband. The steepness of the
skirt slope defines the filter quality.

The skirt slope is usually specified in
terms of decibels of attenuation per oc-
tave (2:1 frequency change) or per

at 400 MHz is 10 dB greater than the
attenuation at 200 MHz, and at 800
MHz it is 20 dB greater than the 200
MHz value.

The cut-off frequency is defined as
the frequency at which the response
falls off -3 dB from its passband re-
sponse. Because the passband re-
sponse isn't smooth, however, the aver-
age attenuation value is used, and the
cut-off frequency is found at the point
where the attenuation figure increases
three decibels (see “3 dB" point in Fig-
ure 1A).

The high-pass filter (HPF) has a re-
sponse curve that is the inverse “mirror
image” of the LPF response (see Figure
1B). The attenuation is very high below
the cut-off frequency, and minimum
above the cut-off frequency, As was
true in the LPF case, the HPF has a
skirt or transition region between the
stopband and the passband.

The bandpass filter (BPF) is a com-
bination of the LPF and HPF responses
in which the respective cut-off frequen-
cies are different (see Figure 1C). In the
BPF there is a high attenuation stop-
band above and below the minimum at-
tenuation passband region.

The passband bandwidth is defined
as the frequency difference between

(GROUND PLANE)

]

X

(GROUND PLANE)

AT

g

£y 77

Figure 2. Printed circuit low-pass filter and equivalent circuit.

abbreviated in data sheets and specifi-
cations as “BW3-dB."

The upper and lower skirts define
the sharpness of the cut-off characteris-
tic between the passband and the two
stopbands. This parameter is defined
by the shape factor, which is the ratio of
the 60 dB bandwidth to the 3-dB band-
width, In terms of Figure 1C, the shape
factor (SF) is:

decade (10:1 frequency change), i.e. the upper cut-off frequency (Fy) and S.F. = Fz~-F;, 1
dB/octave or dB/decade. If, for exam-  lower cut-off frequency (F_) on the re- Fr—FL (1)
ple, a low-pass filter is specified to ex- sponse curve ([Fy - F, in Figure 1C). or,
hibit a 10 dB/octave slope for a 200  This expression of bandwidth is usually S.F. = BWgo g 5
MHz cut-off frequency, the attenuation called the “3-dB bandwidth” and is often BW3 4B 2)
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Figure 1. Filter frequency response characteristics.
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The figure of merit or quality factor
(“Q") of a bandpass filter is defined as
the ratio of center frequency to the 3-dB
bandwidth: .

.- 3)

The Q and the shape factor must be
considered in selecting or designing mi-
crowave filter circuits. The most obvi-
ous factor is the relative position of oth-
er-frequency signals compared with the
center frequency of the filter. Also, the
bandwidth must be sufficient to properly
pass the spectrum of the expected sig-
nals without also being so wide that
other signals and excess noise signals
are also admitted. For fast rise-time sig-
nals (such as pulses or digital signals),
a filter that is too narrow (i.e. too high
Q) will “ring” in the same manner as in
LC resonant “tank” circuits.

The passband of an ideal filter is
perfectly "flat” (i.e. constant attenuation)
for all frequencies between the cut-off
frequencies. But in real filters this ideal
condition is never met, so a certain rip-
ple factor (see Figure 1C) exists within
the passband. In high quality filters the
passband ripple will be on the order of
0.1 dB to 0.5 dB, although in some cas-
es a larger ripple (e.g. 1 dB) factor will
be acceptable.

The insertion loss of a filter is the at-
tenuation of signals inside the pass-
band. ldeally, the insertion loss is zero,
but that is not achievable. In most de-
signs, the better the shape factor, or the
higher the Q, the worse the insertion
loss. This phenomenon is due to the
fact that such filters usually have more
elements or “poles” than lesser types,
s0 therefore show greater in-band loss.
Many circuit designers opt for a pre-fil-
ter or post-filter amplifier to make up for
insertion loss.

The bandstop filter (BSP) is the in-
verse of the bandpass filter. The attenu-
ation is greatest between the cut-off fre-
quencies (see Figure 1D). At frequen-
cies above and below the stopband sig-
nals are passed with minimal “insertion
loss” attenuation. The purpose of a



MEJ-949KE Deluxe 300 Watt Tuner

More hams use MF J-949's than any other tuner in the world!
Why settle for an imitation when you can have the real thing?

In Stock at ham dealers
everywhere!
Pick one up at your favorite dealer --
no shipping, no waiting, no hassles

MI‘1-940F

$ 1 3995

Call your dealer for your best price

Includes FREE AC adapter
for meter light

More hams use MF J-949's than any
other antenna tuner in the world!

Why? Because the world's leading tuner
has earned a worldwide reputation for
being able to match just about anything.

MF J-949's have been highly refined
and have years of proven reliability - all
from the world's most trusted name n
antenna tuners,

Now the latest MFJ-949E gives you
even more features and more value than
ever at a new lower price.

Every MFI-949E comes

MFJ DELUXE VERSA TUNER II

ANTENMA
BELECTOR

CHAN

Elfhidd 5

lets you select two coax fed antennas,
random wire/balanced line or built-in
dummy load for use through your
MFJ-949E or direct to your transceiver.

MFJ's Cross-Needle SWR/Wattmeter
1s always active for monitoring forward
and reflected power and SWR.

QRM-Free PreTune"

MFEI's ORM-Free PreTune lets you
pre-tune your MFJ-949E off-the-air into a
built-in dummy load without causing QRM.

Pre-tuning into a dummy load makes

TRAMSMITTER MOUCTOR

MATCHMNG SELECTOR

longer lasting finish anywhere.

Detailed Inﬂ"mﬂ scales and legends
are permane ntly silk screened on a real
aluminum front panel and back panel --
it's not merely a plastic decal or glued-on
paper strip that can peel off.

Superior construction -- MFJ-949Es
use Teflon® insulating washers, counter
sunk screws for meter bracket, real
binding posts, wing-nut for ground post.

No Matter What Guarantee
Every MFJ-949E 1s

with . . . proven reliability

. MFJ's famous one year
No Matter Whar™
unconditional guarantee . . .
first-rate performance . . .
unbeatable quality. Plus,
you gel the very best tuner
value in ham radio.

Why take chances with an

Why take chances?

Why take chances with an imitation
when you can have the real thing from
the most trusted name in antenna tuners?

backed by MFIJ's famous one
year No Matter What*
unconditional guarantee.
That means we will repair or
replace your MFJ-949E (at
our option) no martter what
for a full year.

Others may give you a
limited warranty on defects 1n

imitation when you can have

the real thing from the world's

most trusted name 1n antenna tuners.
More reasons why more hams
use MFJ-949's than any other
antenna tuner in the world . . .

Full 1.8-30 MHz Operation

1000 volt tuning capacitors, extra
heavy duty inductor switch, Teflon*
insulating washers and proper L/C ratio
gives you arc-free no worries operation.

You can tune any transceiver,
transmitter or receiver with up to 300
watts of RF power from|.8 to 30 MHz.

Lighted Cross-Needle Meter
MFEJ's lighted Cross-Needle Meter
shows you SWR, forward and reflected
power simultaneously. 1t reads both peak
and average power on 300 or 30 watt ranges.

The meter is 1lluminated for easy
reading in dim light and has an ON/OFF

Lunp switch. The meter lamp uses 12
VDC or 110 VAC. A free AC adapter 1s
included at no extra cost.
Tunes any Antenna

The MFJ-949E tunes out SWR on
dipoles, verticals, inverted vees, random
wires, beams. mobile whips, shortwave
receiving antennas . . . nearly anything!

Use couax feed, random wire or balanced
lines. Has oversized heavy duty 4:1 balun.

Super Antenna Swiich
MET'S N posttion saper antenna switeh

tuning your actual antenna faster and easier.

Full Size Dummy Load

MFJI's 300 watt 50 ohm dummy load
makes tuning up vour transceiver and
pre-tuning your antenna easy. It reduces
needless QR‘\I and saves your finals.

You'll find it handy for testing and
repairing your rig, setting power level,
adjusting your mic gain and more.

The MFJ-949E has a full size non-
inductive dummy load measuring 3/4 inch
diameter by 5 inches. It easily handles 300
watts of abusive tune-up power.

Watchout for cheap midget size
dummy loads that changes resistance as
it heats up -- marginal ones could burn up
your rig.

Custom Inductor Switch

The inductor switch 1s the most likely
component to burn up in any antenna tuner.

The inductor switch in the MFJ-940E
was custom designed to withstand the
extremely high RF voltages and currents
that are developed 1n your tuner -- 11 s not
a flimsy plastic switch made for small
signals and wired with riny gauge wire.

Unbeatable Quality
- « « built to last

Each MFJ-949E cabinet 1s chemically
treated and has a new tough scratch-proof
vinvl cladding -- not paint that can scratch
or chip off. You won't find a tougher,
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material and workmanship.

But what do you do 1f 1t
burns up and they say, "Sorry, your limited
warranty does not cover that?"

Continuing Service
Only MFJ gives you a direct toll-free

technical help line -- not merely a sales
line. It's answered by electronic
technicians who are experts 1n antenna
tuners. We're here to help keep vour MFJ
product performing flawlessly -- no
matter how long you own it.

Just call our toll-free 800-647-TECH
(8324) -- no other tuner manufacturer
gives you a direct toll-free help line.

Call your dealer for
your best price

In stock at ham dealers everywhere!

Order yvour MFJI-949E today or simply
pick one up at your favorite dealer or
hamfest -- no shipping. no waiting, no
hassles.

Free MFJ Catalog

Write or call toll-free . . . 800-647-1500

Nearest Dealer/Orders: 800-647-1800
24 Hour FAX: (601) 323-6551
Technical Help: 800-647-TECH (8324)

MFJ ‘\IF] ENTERPRISES, INC,

P. 0. Box 494, Miss, State. MS 39762
(60 323-53569: S-4:30CST Mon.-Fri.
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bandstop filter is to remove offending
signals. An example is in communica-
tions systems where transmitters and
receivers on two different frequencies
are co-located at the same site. A re-
ceiver on frequency F1 will have a front-
end bandstop filter on frequency F2, i.e.
on the frequency of the co-located
transmitter.

Typical UHF/Microwave Filters

At frequencies lower than microwave
bands filters are often designed using
lumped inductance and capacitance (L
and C) componenis. In the microwave
bands implementation of filters is

Figure 3. Stripline filters.

through printed circult stripline or (in
UHF and low microwave bands) chip
components. Figure 2 shows a mi-
crowave slripline implementation of a
low-pass filter (HPF, BPF and BSP de-
signs use the same methods but with
different layouts).

As microwave frequencies increase
the dimensions of the stripline compo-
nents get smaller, eventually becoming
too small to either carry required load
currents or to be easily built using ordi-
nary printed circuit techniques. Bul
stripline width is a function of system
impedance as well as frequency. As a
result, microwave filter designers often
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design a filter for a lower input and/or
output impedance than is required by
the system, and then provide
impedance matching networks to re-
normalize the circuit. For example, in a
50-ohm system the filter may be de-
signed for 20-ohm termination
impedances, with a 50:20-ohm
impedance transformation provided at
the input and output terminals. The re-
sultant filter will have wider (more easily
built) stripline tracks.

Two forms of resonant stripline band-
pass fiiter are shown in Figure 3. The
haif-wavelength version is shown in Fig-

ure 3A, and the quarter-wavelength ver-"

sion in Figure 3B. This is a form of
transmission line filter, and is usually
built inside of a shielded container. At
one time, one would cut metal strips
(see older editions of The ARAL Radio
Amateur's Handbook for examples) for
the resonator (shaded area), but today
an appropriate section of printed circuit
board stripline can be substituted.

Another form of stripline filter is the
interdigial design shown in Figure 4.
This type of filter consists of a series of
quarter-wavelength stripline transmis-
slon line segments. This sort of filter can
be used well into the microwave region
and are well suited to MMIC and hybrid
circuit designs.

Figure 5 shows several forms of
waveguide frequency selective filters.
The cut-off frequency of waveguide is a
function of crossectional dimensions.
action is found through the use of re-
strictive Srises”™ in a segment of waveg-
uide. In Figure 5A we see the stepped
or staircase bandpass filter. In this de-
sign, critically dimensioned steps are
machined into the Internal surfaces of a
section of waveguide.

A cavity-type series resonant band-
pass filter is shown in Figure 3B. Using
a re-entrant resonant cavity, this filter al-
lows passage of signals with a frequen-
cy around the resonant frequency. A
parallel resonant cavity bandpass filter
is shown in Figure 3C. This particular
version is tunable by virtue of the vol-
ume-changing tuning disk inside of the
cavity.

Conclusion

Filter circuits for VHF, UHF and our
lower microwave bands need not be too
complex to be effective. In some cases,
fiter elements can be purchased. Digi-
Key (POB 677, Thief River Falls, MN)
sells Toko helical resonators for
VHF/UHF bands. Also, the advertisers
in this magazine are sources of some
forms of filter elements and parts. Final-
ly, you can build them yourseif.

| can be contacted at P.O. Box 1099,
Falls Church, VA. B
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Figure 4. Inter-digital fifter.
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Figure 5. Microwave filters.



A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

sen WOGRDSP I

THEHE’S ONE HGW! Avrala Fliter
- |
No, we won't insult your intelligence by telling you that it's a : T IET Py
‘halfwave” or that ANY vertical will operate more efficiently without a B
good radial system than with one; it certainly won't! If you want What is DSP? DSP allows the “construction” of
expensive fairy tales talk to our competitors! If, however, you've no ;2#.?]3?5?2351 ngriE:a;HngQ'ﬂ:’igﬁhggeugégg
I'DDH:'I for EVEﬂ.thE .SmE”ESt radial SYETEI'TI jUEt install the most efficient access to a ua:riet}r of filters, each perfe:.;tlz:
multiband vertical in the business, the HF9V-X, over our counterpoise %ﬁtlmﬁgg Eflﬂrr1 whta}tevea mode é”? are ﬂpteratiﬂ%
; . : ) e as been designed to operate in
kit. You'll not only save a tidy sum but you'll work DX that the shorter different modes. Four filters are optimized for
and more lossy no-radial “halfwaves” can’t touch because both the reducing interference to SSB phene signals from
HF6V-X and HF9V-X use longer active element lengths for higher e
radiation resistance and greater efficiency on more bands than any of bandpass filters. The remaining two filters are
the so-called halfwaves. Ask for our free brochure for complete specs designed for reliable recovery of RTTY and HF
: : i : packet radio information signals. A single front
on all Butternut models and receive technical note DLS-1 “Dirty Little Eanei switch selects any of these filters. Easy
Secrets from the Antenna Designer's Notebook”) that shows you how ookup fo rigs speaker jack.
i . A = The WOGR DSF Il is the mast popular DSF on the market —
to calculate the probable efficiency of any vertical antenna using the WOGR DSP Fifoueands it use wordwide §200.05
manufacturer's own specs so you won't have to learn the truth the VDS Pewer s e

“hard way! Personal Autopatch

Model HF9V-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; substiiutes for ground or
elevated radials. Self-supporting tubing bolts onto

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

base of antenna. Mast not provided. autopatch. Connection is easy — just hook-up to

the mike and speaker jacks on your base station

BUTTEHNUT ELECTHDHICS cu rig and plug into the phone line! Complete control

w P.0. Box 1234. Olmito. TX 78575 (2-"}) 350-5711 is assured through touch-tone access codes that
" " L] ¥

you set and chan Ee at will. Long distance toll
access is controllea by special code that you set,
preventing fraudulent usage. All programmable
codes and set-ups are stored in special non-
volatile memory immune to power failures.
Repeater owners use the SDP-600 as well for
reliable and solid regaatar autopatches. Power
required is 12 volts DC at 100 MA. Experience

the freedom of owning your own autopatch, on
you own frequency, to use when and as you
wish, The SDP-600 is made in the USA and
carries a one year warranty.

$249.95

SDP-600 Personal Autopatch, fully wired.......
SDPA 12 volt powersupply unit.. 511,95
N iCom Transr.-ehrer 'l:nnl:rnl

Computer Iinterface

This all new 9600 Baud Azden Dlgltai Hadlo IS plug and play ready, from
the front panel. High speed pin diode TX/RX switching and direct crystal
modulation deliver ultra-fast TXDelay times. Wide RF input range
and wideband IF offer full capability down to 430 MHz. } o—

BUILT TO MIL-STD-810 2 YEAR WARRANTY Intertacs s Fiedons iy idadtieal 1o ?Aﬁ?é‘%&%fé

IF-232C, lcom CT-17, Yaesu FIF-232C, Ten-Tec

SR 305 and Heath computer interfaces. It will work
E’I““r“““ Range {BT:{I-:EI“ RA) f”{é? Wiz with all radios and rig control software which use
splay acklit amber these interfaces.
Memaries <0 In .lwq barks = No external power supply is necessary. The
PL Encode 38 built-in tones j*Com TC interfaces require very littie power for
Power +13.8V @9 Amps operation.This power is obtained directly from
Temperature -10 to +60 degrees C the computer COMM port.
TX/RX Switching Solid State » All electronics are enclosed in the shielded
Dimensions 2"Hx5.5"Wx7.25"0 DB-25 cunne-::mrgmﬂd .RFI susceptibility and
radiation is reduce
?gm] E,Mﬂmm 'y » Fully assembled and tested.

RECEIVER THE PGS-9600D » Fully Hardware and Software Compatible.
Receiving sysiem Double conversion Superheterodyne Works with all rig controlled Etr:tftware —
Intermediate frequency 1st-45 Mhz, 2nd-455 KHz (20KHz BW) 'I'ﬂ PLACE DHI]EHS Free shareware disk included!
Sensitivity <0.19 pV for 12 dB SINAD

793 CANNING PARKWAY VICTOR NY 14564

selectivity >70d8
(30 Khz channel el [ ORDERS CALL
separation) h e [ 1-800-446-2295

Intermodulation >60dB : P‘ﬂ'ﬂ: ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

TRANSM R : E' TERMS: Satisfaction guaranteed. Examine for 10 days. If not
Output Power 35/10 watts (Hi'Lo) leased return In original form for refund. Add $4.95 for shipping,
i Voice-Variable reactance F / andling and insurance. For foreign arders add 20% for surface

el 0 Data-Crystal dirgct FM COMMUNICATIONS DIVISION mail. COD (U.S. only) add 55.00. Orders under $20 ad;:_ satlr_rln M;f
= : residents add 7% =ales tax. 90-day parts warranty on kit parts. 1-
Deviation + 5 KHz 147 New H}I’EIE Park Rd., Franklin 5['.], NY 11010 ya:tr ;aﬁai labor warranty on wired units.

Spurious radiation  >60dB (516)328-7501 FAX (516) 328-7506 j*COM © 733 CANNING PKWY « VICTOR, NY 14584
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R LOOP Number 13 on your Feedback card

Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

More from the E-mail Bag

If nothing else, many of you have been
keeping my online mailbox full with E-mail
on the various services on a regular basis.
Let's keep looking at what tickles your

fancy.
Success with HamComm Software

Luis Orozco NSUHB, tells us, via Inter-
net, that he is 17 years old and about to
start his last semester in high school. He
lived in Las Cruces, New Mexico, from
1991-1994, and is now living in Monterrey,
Mexico. He hopes to get his Mexican ham
license soon, having been bom in Mexico,
living in Monterrey most of his life.

He passes along the following com-
ments, from an admitted beginner in RTTY:

“l first started in RTTY when | got ahold
of an early version of HamComm. | gath-
ered the parts and built the little op amp in-
terface for it, and | hooked it up to my HF
rig to see what happened. Well, to my sur-
prise, there | was, copying RTTY, and best
of all, | hadn’t spent a penny! | never got
around to building any interface for trans-
mitting, so | just listened for a long time. A
few months ago, | was listening to a QS0O,
and | really wanted to join in, but didn't have
any way to do it. Well, since HamComm will
generate the BRTTY tone in the PC speaker,
| just put the rig on sideband and keyed the
microphone, and made the PC send a 'de
N5SUHB NSUHB N5SUHB K.' It worked, and

Amateur Radio Teletype

one of the other stations came back to me.
It was a good QSO. I'm not on the air right
now, but as soon as | get into HF again I'll
have to hook up the PC-speaker audio to
the microphone audio input through a trans-
former. By the way, later | got the new
version of HamComm, which also works in
AMTOR. In my opinion, HamComm is one
of the few shareware programs that's worth
the ‘registration fee’ (even if you gotta send
it all the way to Europel).

That's about it. | just thought you'd like
to know N5SUHB's way to get into RTTY for
the least amount of cash. I'm sure there are
lots of people out there who can't afford a
modem or multimode controller but would
still like to play RTTY."

Luis, | appreciate your observations, as
one of the most common questions | get is
a request for a suggestion for starting soft-
ware. Of course, HamComm is one of the
featured programs in the RTTY Loop Soft-
ware series. Version 2.2 of the program is
on Disk #5, and any updates received will
be included on future disks as well.

RTTY for the Mac

Another E-mail correspondent is Paulo
Teixeira N3MGA, who is responding to the
quest of Ralph Howard WDEBGN for an in-
terfaceless RTTY program for a Macintosh
computer:

“Bad news, such a thing does not exist
as of yet. | would recommend that he, at
this point, get Hostmaster for his KAM,
which is available directly from Kantronics.
That program supports RTTY as well as
other digital modes for HF and VHF.

As soon as | got my first Mac and a mo-
dem, | hit the major online services search-
ing for software that would help me with the
hobby, namely with packet. Not much was
found, except for an excellent effort at AOL
on their Ham Radio/Mac section. | down-
loaded most of what | found and over time |
got a good collection of files. My next step
was the Internet, where | gathered more
programs and met some of the developers.

Nowadays, | have decided to share my
findings through a small one-line BBS | run
from home, which is on 24 hours a day and
is available free of charge to anyone. The
name is Gallery’s BBS and it's at (202) 333-
0407. Files sections consist mainly of Ham
radio shareware for the Mac and other gen-
eral files for that platform, | normally scan
between two to four Intemet FTF sites on a
weekly basis in search of the latest soft-
ware, which pretty much sums up that if my
BBS doesn't have i, it is not available.

| hope this information can help some of
your readers and, again, anyone is wel-
come to log on and download whatever
they like."

Well, Paulo, since | do not have a Mac,
it has seemed rather clumsy for me to offer
Mac software, which is, as you note, avail
able at various places online, as par of the
PC-based “RTTY Loop" collection. | there-
fore welcome your supponr for the Mac. i
my guess is correct, readers of this column
should be patient, the busy signal on your
BBS should be a constant finding for a
while.

Using the CoCo for RTTY

Since we've heard from a PC userand a
Mac user, it seems only fair to give the user
of another system his day in the sun.
Stephen Coker VASLS, tells us of his oper-
ations with the Yaesu YR-901 CW/RTTY
Code Reader and the YK-901 keyboard for
ATTY. He normally uses it on HF, but did try
2 meter RTTY once and worked direct over

80 miles with only 20 watts! Computerwise,
he has a Radio Shack CoCo3 color com-
puter, as well as an IBM in the shack. He
hopes to try the CoCo out on RTTY, if he
can find software for it.

Well, Stephen, if you will look around,
there are a few programs online for the Co-
Co. One site available to Intemet users is
the CoCo SIG on Delphi. You can either tel-
net to Delphi, or take advantage of the bar-
gain rates detailed here a few months ago
10 join the net directly. Good luck, and let
me hear how you are making out.

"RTTY Loop" Software

In the comments on HamComm, | re-
ferred to the "RTTY Loop" Software Series.
For those of you who may have come in
late, and Wayne tells me that there are lots
of new subscribers, | have eight collections
of programs, mostly PC compatible, of use
to RTTY/packet hams. Disk #3 is unique, as
it is a collection of DOS/Windows utilities for
archiving and viewing programs. The others
are various RTTY, packet, AMTOR, CW,
and utility programs. Send me a self-ad-
dressed, stamped envelope, to the above
address, or E-mail to me on CompuServe
(75036,2501), Delphi (MarcWA3AJR),
America Online (MarcWA3AJR), or use the
AOL Internet access at
MarcWA3AJR @aol.com, and | will be hap-
py to send you a copy of the list. The pro-
grams may be yours by sending me suffi-
clent media, a stamped return disk mailer,
and $2 per disk to be filled, to the above ad-
dress.

More than requests for the disks,
though, | look forward to your comments,
questions, and suggestions. In the pipeline
is a review of an inexpensive way to get on-
10 VHF packet, and maybe a look at some
other eguipment as well. While things are
gtill fluid at this time, | look forward to other
exciting developments in the coming
months' “RTTY Loop.” m

Compact! Only 1"x2.5"x 3". An

& inch shorter than a pack of ciga-

8 rettes.

- Powerful! Z-181 high integration
2 MPU with one megabyte address
2 space. Areal powerhouse.

_ Inexpensive! Only US$129 (32k

. RAM model).

. Perfect Beginner’s TNC! Every
& fealure you would expect in a
¢ normal size” AX.25 1200 baud

. TNC. plus:

@ On-Line HELP! So easy to learn!
= Tvpe Help and a command name (or
# part of a command name) and re-
= ceive the correct spelling, shortest
# abbreviation. default value(s), ac-
= ceptable values. and a short explana-

tion of its function.

Terminal programs for both DOS
and Windows™ included.

Personal Message System with all
the state-of-the-art features.

APRS (Automatic Packet Reporting
System) compatible comprehensive
GPS support built-in.

EPROM and RAM are sock-§
eted for ease in upgrading firm-§
ware and increasing memory.  §
RJ-45 serial cable with adapter §
to DE-9S. RJ-45 radio cable has §
real wire - solders easily to radio 3
connectors.
[nstruction manual, schematic, ;
Quick Command listing, power §
cord included.

Options

128k or 512k RAM.

cable.

Full-time GPS port (second serial ;
port) with real-time clock and 128k. &

Mating GPS receiver. A Trimbleg
SVeeSix-CM2 receiver fits in a sep-§
arate case the same size as the Pico §
and attaches via an audio stereoj

PacComm Packet Radio Systems, Inc.
4413 N. Hesperides St., Tampa. FL 33614-7618

BBS: +(813) 874-3078

+(813) 874-2980)

CompuServe: 76576,2003

Facsimile: +(813) 872-86Y6
Internet: email @ paccomm.com

Orders & Catalog Requests : (800) 486-7388 (24 hour voice mail)
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' SPY ON THE EARTH

See live on
§  your PC
what
pll satellites in

orbit see

Gaplura sz- breamalung images of the Earth for fun or
proft. Zoom in w10 20X_Send $39 check or MO. 845ax. | | Handheld Repeater Controller

$50 overseas) for our fantastic 12 diskette set of

professional quality copyrighted programs (IBM type) that Spectrum Electronic Products clude voice IDer, DTMF Con-
lhEi sateliite tracking, image acquisiion, image processing, introduces the world's first trol and programming, hang
3-D projections and more. Direct reception from the handheid repeater controller. and time-out timers, Digital
satellites guaranteed woridwide without a satellite dish. No largerthan most handheld Voice Operated Squelch
Schematics Eﬂ:gmi 'ﬂ'l'_d’merf?'m Fﬂf;g%ﬁ&";g";mmﬂ radios, the HRC-10 converts (DVOS™), telemetry tones,
log-on to our bulletin board anytime at: (718) 740-3911. a single or dual-band radio and private voice mail siot.
UANG u AHD Electrnnic LE hﬂ into a full featured simplex or Phone 408-438-2788
DEPL A 19'5-23 Jamaica Ave duplex repeater system. Key FAX 408-438-6027
- : : features of the HRC-10 in- $299 A
Hollis, NY 11423 Tel.718-468-2720
= HI-PERFOR MANCE DIPOLES — CIRCLE 69 ON READER SERVICE CARD
ey r:-f—- -4 L:'FH S
e o et i i s o] [STOP MISSING ALL THE ACTION
Berifesrs - g pomer - g Sigh-alleosans desagr Pedaeeal chwes. WD o T O0 (83004 =
MED-5 80. 40. 20, 15, 10M Max-Peromance Dipole 87 w78 long §110.00 ? e E
MPD-F 80, 400 Max-Porlormance Dipole 85 long us.nn 105" long §TL00 /
MEDS"  Jab oD 400 FPovibrmmncs Do s 110 o T T = B e
; L2 ] PEOTIOTMAmCD LIpoV, ar i s '_ ! ' BCE
I T e g MigROTER AsA Recorts Colr S s 1.
*Tunes 8 Bands will Wide- Maiching-Range Tuner, , ] _.E.EI.H pnr Anlonna E6.00 :

Introducing the RC2 from Microtek. A plug in micro-controller for
the RAMSEY FX146 2 meter ng. Plugs into the PLL socket of the

552 SASE lor calalog of 30 dipoles, slopers, B unague andennas

WIINN ANTENNAS radio and provides the user with many of the features found on
« 7 segmenl LED display
CIRCLE 38 ON READER SERVICE CARD B
» Diroct ol br from 140 000—179 995 MHZ
QUICK, EASY, & COMPACT O T e O e s s s s

Flash cards ND\JICE thru EJI:TFIA theory Key words * 20 channal memory

underlined. Over -:DDI:J SEI'S in use‘ F{:r beginner, OMs, » Scanning of all frequencies in mamary (1 00ms/channel scan ime)

XYLs & kids. The RC2 comes with a microprocessor board, display board, and

new front end-plate. The only wiring needed is +12V, GND, CD

HOVIGCE 51195 (carmer detact), and PTT,

TECHICIAN  $10.95 sy ‘ I
oaiaten iatel e Order Today! Call or weite for more defals. Va. residents don't forgel to add 4.5% sales tax,

And only $110+%4 shipping and handiing.
ADVAN £15.95 fi —
EE:FMEED 51495 e L“‘-‘"{ Mlc ROTEK
. e ws STUDY CARDS ,___ o0 o
= | pass, Va. 23024
2umre 5000 P,O. BOX 17377 2z (S 703-872-7020

QUEDSCONTS HATTIESBURG, MS 39404 ===
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Hamfest
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» what effect soil pH may
have on grounding?

» entrance panels are a last
defense against lightning?

Money Maker

If you or your club are looking for a way to make money P the facts & fallacies of
at your next hamfest, here it is! A few months ago we offered oscilloscope sampling rates?
back issues of Radio Fun which could be sold at hamfests or
other club events. We got cleaned out in short order. That’s A
good because the back issues are far more valuable in ham FREE - join the more
shacks for reference use than in our warehouse. than 30,000 readers
Now we’ve got some 73 back issues which we’ve saved and learm from
long enough. How’d you like to set up a table and sell back The Leader in Lightning

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, sc; ‘E ‘ o,yphaserﬁ

CORPORATION

& Grounding Solutions

decide right now, not next week. (702) 782-2511

The hamfest season 1s coming fast, so send a check or cred- FAX: (702) 782-4476
it card number to 73 Premiums, 70 R202 N, Peterborough BBS: (702) 782-6728
NH 03458-1107, or call 603-924-0058 and ask for Sheila. Fax 9925 Park Place - P.0. Box 9000

603-924-8613. Minden, NV 89423-9000
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RP

Michael Bryce WBSVGE
2225 Mayflower NW
Massillon OH 44646

The Dragon Slayer

All right. I'll admit it. There are
times when the dragon wins, even
when running QRP. So, what do you
do? Well, | could run over to Randy
KD8JN's QTH and fire up Mr. Heath
SB220, then dump the output of his
Argonaut Il into the amp and really
chase the DX. However, Randy Is
usually busy trying to talk his wife in-
to letting him go to the next hamfest.
| really don't want to get involved with
that program.

So, | did the next best thing— de-
signed my own dragon slayer QRP
amplifier. That sounds like a double
standard to mea! But since this is
April, what better time to get one
more project under your belt?

The circuit is really simple. This
amplifier will produce over 1 kW at
keydown with less than 1 watt of
drive. Since | work 40 meter CW
most of the time, there is no band
switch to mess with. You can put the
amplifier on any band you wish by
changing out the filter components
used in the output filter. Since we are
working with more power than most
of us are used to, the output filter
may be a hard part 1o reproduce. Fol-
low the details in the schematic for
the filter. | used 3/4" copper pipe filled
with an inert gas. Don't use helium,
though—it causes the CW note to

Number 14 on your Feedback card

Low Power Operation

sound like a Tweety bird in a blender.
Nitrogen is the preferred gas for the
filter.

Drive from the exciter is fed into
the base of Q1 via the matching
transformer. This provides a 50-ohm
load for the driver and malches the
low impedance of the base of the
transistor. This amplifier uses four
transistors, one for every 10 meters
of wavelength. Thus, an amplifier de-
signed for 40 meters will require four
output transistors.

The transistor | decided on is the
vary popular 2N2222a. However, be
sure you use the metal case device
and not the TO-92 plastic style. I'll
explain why later on.

| don't operate SSB, so the ampli-
fier is biased for class RCS opera-
tion. Thus, no current flows until drive
is applied to the amplifier. If you
want, a small bias voitage could be
placed on the base of each output
transistor, but keep in mind you’'ll
need to balance the collector current
of each transistor. A 105 amp/hour
car battery would be an ideal bias
supply.

Instead of using a special reguia-
tor just for the amplifier's bias, we
can employ an old trick. The forward
voltage drop across an LED will pro-
vide a very stable 1.5 volts. However,
that's not going to be enough bias for
good class RAS operation, so in-
stead of an LED we'll use a Dark
Emitting Diode or DED. A DED will
supply 5.6 volts when forward bi-

ased. A 48-ohm 250-watt carbon re-
sistor should be used to limit current
through the DED.

To generate a full kW of output
means we have to supply our amplifi-
er with lots of input power. For shack
use, a Lincoln RM-63 welder is ideal.
Be sure you operate the Lincoln on a
220-volt AC buss, If possible, use a
440-volt AC input to keep the line
voltage from dropping during key-
down,

Not to leave us QRPers out in left
field during Field Day, you can also
use a Miller Blue Star 2E portable
welder/generator. | like the Miller unit
because it has an auto idle feature to
slow the engine down during stand-
by.

In either case, feeding all this pow-
er to the amplifier requires a bit more
care than usual. | prefer to use four-
ought weld cable. It's flexible and
easy to route from the power source
to the amplifier. | should have used
fuses in the DC lead, but the voltage
drop caused me lots of headaches.
So, | depend on the power compa-
ny’s main breaker at the pole in case
of trouble.

Nothing in life is perfect and this
amplifier is no exception to the rule.
The amplifier is about 60 percent effi-
cient. The rest of the energy is tured
into heat—heat that must be re-
moved. | worked on a water-cooled
system, but tossed it out as being too
complex. | went for a forced-air cool-
ing system. Be advised: The forced
air cooling may nol be enough to
keep the amplifier from melting if you
bias the amp for class RAS opera-
tion.

The Heat Sinks
The heart of the cooling system

lies in the one-foot-by-one-foot ex-
truded aluminum heat sink. There's
one heat sink for each transistor.
Now you can see why | specified the
metal case 2N2222 transistor. The
metal case of the transistor is bonded
lo the aluminum heat sink by using
“solder it" soldering compound. Each
output transistor is mounted smack
dab in the middle of each heat sink.
Because the case of the transistor is
internally connected to the collector,
the heat sink also provides an excel-
lent method of routing the DC operat-
ing voitage to the ampiifier.

The downside of this idea? All four
heat sinks are now hot with DC and
RF. | used Teflon to insulate the heat
sinks from the outside environment.
Keep the kids, cat, dog and other
untedar mammals away from the am-
plifier. An RF burn from this guy
would be rather painful!

There are also eight 220-volt muf-
fin fans attached 1o the heal sinks.
One fan blows on one end and an-
other sucks the air out. Thus, there
are two fans for each heat sink.
There are four heat sinks, for a total
of eight fans. This “blow/suck” cool-
ing seems to work quite well indeed.
There is one slight drawback: With all
those fans running, the noise level
can be quite high. Ear protection
would be a wise idea.

With the amplifier thus insulated,
during keydown in a dark room the
entire assembly takes on a hazy pink
glow. As a side benefit, the amplifier
now keeps the shack full of ozone.
My shack has the fresh springtime
thunderstorm smell! It's also a great
way to light cigars!

Construction is simple. There's no
PC board—the copper could not han-
dle the current. Instead, | use 1/2"
copper tubing pounded flat to

RAF Input 1-2 wats @

T
50 tums

5 turns sac

Only one of four transistors shown

Each transistor has its own swamping
resistor on the base.

Be sure to use metal cased 2N2222A only!

To powear supply

25mH
& 500 amp

0

n

I1|

jjI

16 tumns copper tubing
around glass beer boftle.
Tubing filled with inert gas.

.001 doorknob
@ 20kV

8 e
o-04 9
INTZIA ——
metal case
£ transistors
9 ohms

ATO pF
@2kv @ 2kV
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wire the amplifier. You won't be
able to use your standard sol-
dering iron here. The copper
tubing draws the heat away too
fast to allow a good solder joint.
So, | used a propane-powered
torch. Building the amplifier
used up about 20 pounds of
propane. Keep the lead short
and direct. Don't forget to by-
pass the welder at the input to
the amplifier with 0.001 door-
knob capacitors.

Putting the amplifier to work
is easy. Just connect your an-
tenna to the output RCA jack
and connect your Argo up.
Since this is a single-band am-
plifier, all you need to do is key
down and start making con-
tacts. Under normal operating
conditions there will be some
smoke as the weld cable heats
up. This is normal.

| hope you enjoyed this pro-
ject. It sure is a lot of fun to be
on the top of the pile now and
then. So, pick up some
propane, a box of cigars and
have fun. Projects like this only
come once a year—usually

Figure 1. A QRPer’'s dream amplifier—perfect for the April Fools’ QRP DX Jamboree.
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PCB / Schematic CAD - from $195

| ANALYSER 1]I.

EASY-PC - For single sided and

multilayer boards to 17"x17".

Phenomenally fast and easy to use.

Over 18,000 copies in use worldwide.
EASY-PC Professional for boards up to
32" x 32" at .001" resolution, 16 layers.
| Schematic capture and netlist extraction -
| integrates seamlessly with PULSAR and
Runs on PC/XT/AT/
286/386/486 with EGA or VGA displays.

‘ CAT-300 Repeater Controller |

Attention Repeater Owners
Finally a repeater controller with a 11 voice synthesizer and full
Jeature autoparch incredibly priced at $299.00.

Features Include:
v Voice Synthesizer

Logic Simulation - from $195

v (412) Word Vocabulary
v" Twelve Voice Messages

1= gt

Analogue Simulation - from $195

For information write, fax or call:

(415) 968 9306

Number One Systems

REF: 73, 1795 Granger Ave., Los Altos, CA%4024

VISA and MasterCard welcome.

=—=r[] PULSAR and PULSAR Professional - v Iwo Voice ldentifiers = S{itii
=t~ | Full featured digital logic simulators. " CW Identifier T T
i——  ————1| Allow you to test your designs quickly and v’ Full Feature Autopaich
= in::pur;:;vtag without the need for " User Speed Dials
. sohisticated test equipment. .
: == PULSAR can detect the equivalent of a IS ency. \paed Diaia
= > glitch occurring once a week!  DTMF Pad T.
= uns on PC/XT/AT/ 286/386/486 with Key est
===, —o-. === || EGA or VGA displays. " DTMF Repeater Access
v DTMF Repeater Muting

v (56) Control Functions

v Female Voice & Sound Effects
v Programmable Courtesy Tones
v Programmable Codes and Timers

Write or Call for a brochure describing the CAT-300 Controller,
including schematic, voice word list, and control functions.

ol == —=.—=-| ANALYSER lll and ANALYSER lll Pro. " Remote Control Switches
m—-—,.. *~ | Powerful linear circuit simulators have full + Hardware Logic Inputs

;,:' i* .- | graphical output, handle R's,L’'s,C’s, Bipolar 7 DVR @mﬂir R:ﬂdy =

= ; f ‘\_A.- ;rlnﬂfi:tnrs. FET's, Op-Amp's, Tapped

-—— A - ransformers and Transmission Lines etc. P

= \ 1;'; ~~| Plots input and Output Impedances, Gain, SO C i Tty SV S
‘ETF \ L .- | Phase and Group Delay. Covers 0.001 Hz to

=L Y l..| >10GHz. Runs on PC/XT/AT/286/386/486
———=—===——==J with EGA or VGA displays.

CAT-300 Controller Board $299.00 Wired and Tested
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Field Day Beam?

Took 10,15, 20, and 40 metdr HalfSquares on Field Dav.
They went up in the trees as easy as dipoles. A low GSRV
Iﬂnk L&l'E of evervthing close and the alfSquares made
m(;{ P a big signal tor the long hop E"I.hl and west. On
and 15 I thought [ had a conduit. Try a HalfSquare!
I0M 15M 17M 20M 30M 40M 3%
$40 $43 $46 $50 $60 $£70 P&H

InfoPak $1-— Plans: TechNote 122—57ppd USA

AntennasWest Order Hotline;
Box 50062-S. Provo UT 84605 801-373-8425
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DIRECTION FINDERS

VECTOR~FINDER

HAND-HELD
PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
FINDING. USES
ANY FM RCVR.
ARMS FOLD FOR
STORAGE.

TYPE VF-142 144-220 MHZ $139.95

TYPE VF-142Q LEFT-RIGHT LEDS &

AUDIO, 144-220 MHZ $239.95
TYPE VF-1420M SAME AS Q MODEL
EXCEPT FREQ.144-500 MHZ $289.95
TYPE VF-1210Q0 SAME AS VF-1420

PLUS 121.5 MHZ ELT FHEg $379.95
CALL ABOUT HF DF, 4.50 S/H

ATTENUATORS CA ADD TAX

RADIO ENGINEERS
7969 ENGINEER RD, #102
SAN DIEGO, CA 92111

619-565-1319 FAX 619-571-5909
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Computer Automation Technology, Inc.
4631 N.W. 3lst Avenue, Suite 142, Fort Lauderdale, Florida 33309

(305) 978-6171
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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 is 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 friends
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 (o use as the pri-
mary method for keeping newcomers away from
the hobby.

With the success of America in the next centu-
ry dependent on our ability to provide high-tech
career workers 10 deal with the information hagh-

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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Joe Moell PE. KEOV
P Q. Box 2508
Fullerion CA 92633

A Good Doppler Gets Better

Chopsticks, silverware, plasticware,
or your fingers? You can eat lunch with
any of them. Your choice depends on
where you are and what you're eating.
Similarly, there are many methods for
tracking a VHF signal, and more than
one will work. Such factors as simplici-
ty, cost, stealthiness, sensitivity, re-
sponse time, and the nature of the sig-
nal come into play as you make your
equipment decision.

Doppler units are the “weapons of
choice” among radio direction finding
(RDF) enthusiasts for mobile hidden
transmitter hunting (sometimes called
T-hunting or foxhunting) in many paris
of the country. They indicate the direc-
tion of incoming VHF signals on a cir-
cular ring of light-emitting diodes or a
digital display. A doppler set updates
bearings almost instantaneously, so
even short carrier bursts can be
tracked.

A doppler installation can be done
quickly on just about any vehicle. It has
a much lower profile than an RDF yagi
or quad setup. The multi-element an-
tenna assembly replaces your mobile
whip. The control unit extracts direction
information from a tone that the anten-
na set adds to the audio output of your
VHF-FM transceiver or scanner.

Radio Direction Finding

Excellent commercial doppler mod-
els are available for several hundred
dollars, but you can build your own at a
fraction of the cost. Today's most popu-
lar do-it-yourself doppler was originat-
ed by Chuck Tavaris N4FQ of
Roanoke, Virginia. Tom Curlee
WB6UZZ and | made some enhance-
ments and documented the design. We
named it the Roanoke Doppler in honor
of N4FQ's T-hunting grounds.

Complete plans for the Roanoke
Doppler are in Transmitter Hunting—
Radio Direction Finding Simplified
(TAB/McGraw-Hill #2701), available
from Uncle Wayne's Bookshelf. One
chapter in this book thoroughly dis-
cusses the theory of RDF using the
doppler principle and gives much more
information about techniques, advan-
tages and disadvantages than space
here allows.

Since publication, several hams
have made circuit boards and kits
available for the Roanoke Doppler con-
trols and display. Presently, there are
two board suppliers, listed in the side-
bar. They are not affiliated with the
book's authors or publisher, so contact
them directly for information on their
products.

Antenna Design Secrets

The doppler effect is created on an
incoming signal by moving a vertical
receiving antenna in a horizontal circle
so rapidly that the signal's frequency

=

Photo A. The Roanoke Doppler antenna array has four quarter-wavelength whips

on a 20 X 20 inch metal plate with eight radials to provide a ground plane under

each whip.

appears to shift. Relative phase of the
frequency-modulation tone produced
by the doppler effect gives direction of
arrival of the signal. For a useful FM
deviation level of the doppler tone on
typical VHF/UHF bands, the antenna
must move at about 500 revolutions
per second (30,000 RPM).

This rate is impractical mechanically
(to say the least), so early doppler ex-
perimenters tried putting 16 or 32 verti-
cal dipoles in a circle and connecting
them one at a time to the receiver input
at the 500 rotations per second rate.
This would be just as difficult to
achieve mechanically, but it can easily
be done electrically with special RF
positive-intrinsic-negative (PIN) diodes.

The first big "pseudo-rotating” arrays
worked just fine, so experimenters tried
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to find out if fewer elements would
work, too. They discovered that
switched signals from four dipoles give
the signal’s direction data just fine if
very narrow audio filtering (2 Hz or less
bandwidth) is used in the tone process-
ing circuits to recreate the sinusoidal
doppler FM modulation of a single ro-
tating dipole.

The Roanoke Doppler achieves this
narrow bandwidth with a swiiched-ca-
pacitor bandpass filter. It is locked to
the unit's master clock so that the fil-
ter's center frequency tracks the anten-
na rotation rate and thus the induced
doppler tone. Experimenters also found
that quarter-wavelength whips over a
common ground plane make a good
doppler array for mobile use.

There are some pitfalls to designing
a multi-whip mobile doppler array. To
simulate the effect of a single whip
moving in a perfect circular track on the
vehicle roof, each whip must be con-
nected to the receiver for precisely one
quarter of the total time and the switch-
ing sequence must be in the proper or-
der of pseudo-rotation. The whip that is
ON at a given instant must have low
loss to the receiver input, while the
three others must appear 10 be non-ex-
istent. As Tom and | discovered while
optimizing the Roancke Doppler array,
OFF whips should not be electrically
connected to the ground plane be-
cause that makes them parasitic ele-
ments that adversely affect the directiv-
ity of the ON whip.

You might think that each whip's di-
rectivity is not important because only
phase information is being extracted
from the doppler signal, not amplitude.
But directional antennas, especially
multi-element phased arrays, exhibit
variations in phase output versus az-
imuth direction. It's a safe bet that the
more amplitude directivity in an array,
the more phase change versus direc-
tion it will have as well. Ideally, there
should be no phase change versus sig-
nal direction for any single whip in the
doppler array. Phase changes in the ar-
ray output should be caused only by

Figure 1. ELNEC azimuth pattern plot of a four-whip doppler array with three whips grounded and one connected to the feed-
line. The large lobe is in the direction of the active whip, which is in the lower left of the array.
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To evaluate the effects that termina-
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tion of OFF whips can have on the ac-
tive whip, | analyzed the Roanoke
Doppler 2 meter array using ELNEC,
an antenna modeling computer pro-
gram for the PC. ELNEC produces az-
imuth and elevation radiation patterns
for VHF and UHF single-element an-
tennas, parasitic arrays, and phased
arrays. For simplicity, | assumed four
quarter-wavelength elements in an 18-
inch square pattern over a perfect
ground plane at an instant in time,

When OFF whips are grounded, the
array is very directional, as Figure 1
shows. One whip in the clear would
have 5.14 dB gain with respect to an
isotropic radiator (dBi). Gain of this ar-
ray varies from 11.15 dBi in the direc-
tion of the driven whip to 0.5 dBi in two
other directions.

ELNEC does not plot phase versus
azimuth. Creator Roy Lewallen W7EL
fold me that until | called him, no one
had asked for this feature. Exact phase
variation can be calculated, but the ex-
tra effort would not be worthwhile. The
object of the analysis was to minimize
the effect, not quantify it. It is clear that
gain variation in excess of 10 dB pro-
duces an unacceptable amount of
phase variation. On the other hand, if
the OFF whip feedpoints are open-cir-
cuited (Figure 2), gain variation is only
1.1 dB, which is good.

Experience has proven the validity
of this analysis. | have tested two four-
whip doppler antenna designs (one
commercial and one home-brew) that
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