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HF and 6 Meters!

100 W Output for Both HF ond
50 MHz

Internal AC Power Supply

Automatic Antenna Tuner
(Covers 6 M to 160 M)

Dual Antenna System
IH{IH Full Duty Cycle

Developed DDS Circwit
1 Fine Tuning Resolution

ﬂultl Split Function
(with pre-programmable offset)

MOS-FET “Class A” Audio
Multi-Function Meter (4-in-1)
Double Cooling Fan

Selectable Filrers

10 d8 Pre-amp, 20 dB
Attenvator

Built-in Electronic Keyer
RIT, ATx, ARx

10 Key Pod

VOoX

RF Gain

101 Memory Channels
Pessband Tuning
Af-type Speech Compressor
CW Full Breck-In

Notch Filrer

Noise Blonker

Lorge Display

%

Transmitter C/N Ratio

Now you can work all of the HF
bands AND have access o one ﬂf the
most exciting amateur bands — 6 M/
The IC-730 is an all band, all mode
transceiver with a general coverage
receiver. Only an antenna, coaxial
cable and AC outlet are necessary 1o
get up-and-running with this rw_-
Cutting edge features and "plug 'n

play” operation make the IC-736 a
“complete station in a box!"

The IC-736°s compact and cleverly
designed Automatic Anfenna Tuner
has preset memories for each 100 kHz
step, thereby providing very high
speed tuning. Tunes all ham bands
plus 6 M!

Equipped with 2 Antenna Connectors,
the IC-736 includes an Avtomatic
Antenna Selector. In each band, the
band memory memorizes the selected
antenna so you don't need to change
an antenna manually each time you
change the operating band.

The IC-736 employs power MOS-
FET"s in the driver and final amplifier
stages, providing a clean, 100 W of
output power over all of the ham
bands as well as the 50 Mz band.

An Aluminum Die-Cast Frame and 2
Large Cooling Fans help stabilize the

FBT Ehuruderlsllﬁ =

IC-736’s PA circuit to obtain 100% full
duty cycle operation. Performance you
can count on under the most
demanding of conditions.

CW fans will love the 1C-736. The Full
Break-In Function (QSK) allows you
to receive signals between (ransmitted
keying pulses (semi break-in is also
available). Seporately Designed CW
Key Jacks allow you to connect both a
memory keyer and a paddle — great
for contest operation!

The Double Band Stacking Register
memorizes 2 frequencies along with

modes in each band so it can be used
like 2 VFO's in one band.

Up 1o 10 Electronic “Memeo Pods”

are available, This is especially useful
during contests or while DX hunting.
When catching a station vou would
like to temporarily store, simply push
the memo pad-write button. The
frequency and mode is automatically
stored in 2 memo pad so you can
continue band searching.

For interference rejection, the

IC-736 has Passhand Tuning and 2
Notch Filter. During crowded band
conditions, these two functions can be
used in combination, providing an
extremely effective method of reducing
most types of interference.

3rd IMI] Characteristics

The RIT and ATX functions indepen-
dently change the receive or transmit
[requencies, respectively. Great for
split frequenm operation or for
compensating for the frequency

drift of another station,

The 1C-736' oftset frequency for
Quick Split Function can be pre-
programmed. A Split Lock function
prevents you from mistakenly
changing the receive [requency while
changing the transmit {requency.

A newly designed DDS (Direct Digital
Synthesizer) provides frequency
resolution to an exacting 1 Hz. Rotate
the main dial and experience the
comfortable analog feeling of fine
tuning. One complete dial rotation is
equal to 200 Hz.

Call (206) 450-6088 for
FREE Literature!
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FAST and CONVENIENT, RELIABLE and COMPACT describe the
STARTEK ATH™ series, Auto Trigger & Hold Frequency Counters.

E
-
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USE 1o find unknown frequencies, locate RF sources, check
~ equipment for operation and frequency calibration. Use with
- antenna analyzers for antenna tuning, monitor the output frequency
S ﬂammlt!m s‘gnal generators and more.

icating signal strength. on most models.

ATH L
r X AVIF] ", HER circuits are built info all ATH™ series counters
g - ed - ultra high sensitivity.
| - HOLD
[‘ i : 5 I’Hﬂ all parts and 1 year labor (imited factory warranty.
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i PWR o € 2 “-3 matta and very affordable — prices start under $120.
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FEATURES ATH-10 ATH-15  ATH-30

CALL CALL CALL
reg$179  reg$235  reg $299

1 MHZ - 1 MHZ - i
iEEPD MHZ 1500 MHZ

e - B VI o R

HUTD THIGGER & HDLD ":‘ES YES
NO 1 "r"ES
T . "'l"ES

OPTIONAL
NO

FREQUENCY RANGE 1 MHZ -

2800 MHZ
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I'_DI-'-"' BATTERY IND.
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HI-Z LOW RANGE

—

NO
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OPTION #HST-15 is a high accuracy, high stabillity, time base upgrade that can be ordered
$125 calL

with any ATH ™ series model (+0.2FPM TCXO)

BAND PASS FILTERS EXTEND READABILITY DISTANCE. Call
#LP-60 DC - 60 MHZ #BP-150 130 - 500 MHZ
#HP-400 400 - 1500 MHZ #HP-800 800 - 2000 MHZ

STARTEK inTERNATIONAL INC.
398 NE 38th Si.. Ft. Lauderdale. FL 33334
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i Model 1350 7 #CC-S0 Soft Case for All Models -}
?ﬁf“&?ﬁfﬂ:im;“g f& #TA-90 Telescope BNC Antenna...............o..... 12
' #TA-80-L  Telescope Elbow BNC Antenna 16
#RD-150 150 MHZ Rubber Duck Antenna......... 1€
ATH-50 All instruments are true #RD-2750 27 & 50 MHZ Rubber Duck Antenna.. 19
CALL IR T [ B &l #RD-450 450 MHZ Rubber Duck Antenna.......... 16
$339 Wide x 1" Deep, #RD-800 Cellular phone band RD Antenna .16
di — <14 cubic in. and are #P-110 200 MHZ 1X-10X Probe .....oooeei, 39
EﬂzyiﬂHE shipped with factary #| P22 Low Pass, Audio Probe....... .25
i well installed Ni-Cad hatteries #DC-10 Direct, 50 OHM Probe.......oococievvvievnennn 20
and AC charger/adapter. #DC-5 BNC Cable to Clip Leads ........ccc.ccvves. 12
#M-207-IC Interface Cable MFJ Ant. Analyzers ....40
Antennas and various #APA-9  9VDC Auto Power Adapter...... .. 6

accessories are oplional.

Call ' Startek Direct or your. Dealer. For Special Pricing

FACTORY DIRECT-ORDER'LINES
Orders & Information 305-561-2211
Orders Only 800-638-8050

For Price

Terms: Shipping/handling charges U.S. & Canada 5%
($5 min., §10 max) Others add 15%. FL residents add
6% tax. COD fee $5. VISA, MC, Discover accepted.
Prices & specifications subject to change without notice or abligation.
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2% DX-70T

NOW THE EXCITEMENT REALLY BEGINS!

enjoyment with the hottest transceiver today:

Alinco’s DX-70T. This incredibly compact 100
watt delight is priced comparable to its size, yet loaded
with today’s most wanted features, 1n+LlL1-:1‘1r|1.j all-mode
6 meter Uperatmn It is the pertect new rig for
newcomers, pros and everyone demanding top value
In a go- anywhere, do-it- all transceiver. Alinco’s
DX-70T is ready to go where you go---do what you do,
and proudly tell the world about it! Now this is
hamming!

l z nter a completely new dimension in HF

Features Galore!

The DX-70T operates 160 through 6 meters, includes
general coverage reception, dual VFOs, 100 tunable
memories, and 38 CICSS tones for 6 and 10 meter FMing.
[t also has [F shift, wide and narrow CW filters, selectable
semi and full CW break-in,RF preamp, attenuator and
high performance noise blanker---all built in! Alinco’s
DX-70T puts you on top of all the action!

A Mobile Treat!
The DX-70T fits in the smallest space, and its removable

front panel can be mounted right on your auto’s dash or
console for a custom installation. It has a large tuning
knob plus a separate multi-function sub tuning knob with
100KHz steps for quick and easy frequency shifts.

Enjoy With Confidence!

The easy-to-operate DX-70T is an outstanding performer,
exceptionally reliable and backed with a full one year
warranty. Your total enjoyment is guaranteed!

Features

s Frequency Range

160-6meters(Tx)
150 KHz-30MHz, 50-54MHz(Rx)

& Power Output:

1.8-30MHz SSB, CW, FM: 100 watts
(10 watts low, 40watts AM)

50-54 MHz: SSB, CW

FM: 10 watts (4watts AM)

% Dual VFOs

% 100 funable memory channels

= Semi and full CW break-in

## Wide and narrow/500Hz CW filters included
;i< Separate RIT and TXIT controls (+1.4KHz)
s Auto SSB mode select W/override

:# 38 CTCSS tones for deluxe FMing

## Noise Blanker

# Seleciable RF preamp and aftenuator

*# Subdial for bands, memones, tuning

+# World's smallest 100w HF xcvt; 2.25 x 7 x 9 inches(HW.D.)
¢ Weight 6.2 Ibs.

s DC cable, mic included

*# Optional 5 ft. remote cable

* Optional mobile mount bracket

*# Optional manual antenna tuner

This device has not been approved by the Federal Communicafions
Commission. This device is nol, and may nol be, offered for sale or lease,
or sold or leased until the approval of the FCC has been oblained.

ALINCO
:Tf *F,\ J,Hn + ALINCU wF ru'wrnw-LJl 70 Vs | VFO | MEMO ".s‘P'LITl
, N =PLIT . 'NB NAR " ' | M +V Mw | PRID
; r"" Y F ' -t el 4o JRE Lig : .
I Ir | -..
E At Al :.:_ R .ﬁ “,
] a"r =] =] 1 i : | 11 i i i e F
e UNC 7 i ; ' ' 4
MODE ———— - X
, o W )
rF s POWER MF 4 \ T ’
Yy 7 5 : 5F LOCK
i
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438 Amapola Ave., #130, Torrance, CA 90501

ELECTRONICS INC. Phone: (310) 618-8616 / Fax: (310) 618-8758
Better Products, Better Service. See for yourself why people are coming to ALINCO.
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DXpedition, Anyone?

Well, perhaps that's an exaggera-
lion. What | have in mind is a 25-day
whirlwind visit to several Pacific islands
for some hamming and scuba diving.
Any divers with this November to spare
for a trip?

The plans are to fly to Majuro first,
spend a couple days hamming and div-
ing. then on to Pohnpei for four days of
same. Then to Truk for four more days,
Yap for three days, and Palau for three
days. Well, | said it was a whirlwind trip.
But that should be enough to get in 16
days of diving and hamming and nine
days traveling.

Some time ago, egged on by Robbie
5Z4ERR, | planned an Alfrican hunting
safari, followed by a inip on around the
world (which didn't cost much more
than just flying back), | managed to talk
two other hams Into going along. We all
had a ball! I'm editing the report | wrote
on that trip, and I've got a lon of photos
to go with it. Thatll make a book all by
itself. | ran into Jim Cotten recently and
he said that thal was the trip of his life-
time.

Yes, we shol game in Kenya. We
had a great visit to Uganda. And
Afghanistan, Iran, Irag, and so on. | got
on the air everywhere | could . . . like
Lebanon, Kenya, Iran, Nepal, Syria, In-
dia, Singapore, Tahiti, and so on. This
time I'll be visiting six Pacific countries
and I'd love to have the company of a
couple of ham-divers. You've got to be
good divers. This stuff isn't for sissies.
My wife Sherry will be with us, but she
doesn't dive.

It you know or run across any hams
who are active on these islands, please
let me know so we might be able to use
their stations instead of our having o
lug a ham rig all over the Pacific. I'll
have enough to carmry with all my diving
equipment and my underwater video
camera. We’ll be stopping in Honolulu
and Guam overnight, if there are any
ham clubs who'd like 1o get together
with me (or us).

S0, anyone with a few weeks avail-
able who'd like to bask on some Pacific
islands with me? If you've read any of

my travel reports you know that Sherry
and | travel cheap.

Stop That Noise!

Yes, it's opportunity knocking again.
The noise is getting on our nerves as

Number 1 on your Feedback card

NEVER SAY DIE
Wayne Green W2NSD/1

we get pushed and shoved, our heels
gouging long tracks, further into the
vaunted information age.

Here we are, looked upon by what
few of the public have even heard of
amateur radio, as communications and
electronics experts. If they only knew!
Well, I'm not going to tell them that one
of our main preoccupations these days
is in trying to retum to the womb. Our
Newinglon-based leadership, heads
firmly planted in the sand, are frantically
hanging on to the code as a way 10
keep new hams out of their preserves.
Ham radio started with spark transmit-
ters, and they used the Continental
Code to communicate, since voice
couldn’t be modulated on a spark trans-
mitter. “Spark Forever,” was the old-
timer's cry of the 1920s. That cry hasn't
changed much. Now it's “CW Forever!”

Let's be practical about this. I you
were a teenager today you would be
reading about the Internel, seeing ads
everywhere lor CompuServe, and be
gelting free disks and a few free hours
of connect time 10 get on America On-
Line and Prodigy. With a modem you'd
soon find yourself chatting with people
almost anywhere in the world, and all in
real time. No QRM, no lousy band con-
ditions. No tower, beam and kilowatt rig
needed.

Ham radio? Isn't that something like
CB? When is the last time you saw an
article in a major magazine about ama-
teur radio? Oh, we make the newspa-
pers here and there, now and then. But
that doesn’t compete with the Nintendo
and Sega ads. It doesn’t mean much
compared to the online services slories
we see every week in almost every
news magazine.

Yes, I'm critical of our only national
organization refusing to spend some of
the millions of dollars they've squirreled
away for a rainy day, while completely
ignoring the storm clouds gathering. We
need a well-planned national promotion
of amateur radio, with articles by well-
known hams in the major mass maga-
zines, on the radio, and on television.
We need 1o organize national amateur
radio events.

I'm not talking about spending a zil-
hon dollars either. Public relations (PR)
is the cheapest form of advertising
there is. I've a $50 video | made show-
ing how any company can generate an
extra million dollar in sales for peanuts,

4 73 Amateur Radio Today = June, 1995

just with the intelligent use of PR.

We have a ton of things to tell the
public, it's just that we have no organi-
zalion that's doing anything about it.
That nine-year-old Extra Class girl
should have at least been on the Today
Show. Ham DXpeditions would make
fascinating articles for travel magazines
as well as the general media. If we had
one retired professional PR ham we
could tum loose, that's all it would lake.

| hired an experienced PR chap a
few years ago and he had no problem
in getting me on the radio and TV with
one Interview after the other. He had
me speaking to Lion’s Clubs, Kiwanis,
Rotary Clubs, Chambers of Commerce,
and lecturing at Yale, Boston University,
and a bunch of other colleges. A good
PR person can call up the networks and
get through to the right people.

we'll start attracting new hams if we
mount a national promation for amateur
radio. Without it we're going to keep on
being virtually unknown. If you don't
agree with me that we should aim for at
least five million hams, I'd like to know
why, As I've pointed out, we are al pre-
sent using less than 0.13% of our ham
bands on any kind of a reqular basis.
Do you think for a minute that the FCC
isn't well aware that we are a bunch of
doddering old white men with the pri-
vale use of billions of dollars in spec-
tfrum?

So what do we do? We keep poking
the Commissioners in the eye with a
pointed stick, wringing our hands over
Baxter and his stupid ego trip, over re-
peater wars, bad language on 14,313,
and other idiocies. And in case the
Commissioners don't get the message,
we also complain to our Senators and
Congressmen, knowing they haven't a
clue as to what amateur radio is, and
will merely forward the complaints
along to the FCC, adding to their frus-
tration with us.

| am old enough so | can remember
when the public knew what amateur ra-
dio was and there was prestige in being
a ham operator. Yes, | have a long
memory. Now I'm afraid that | may out-
live amateur radio. Will we even have a
hobby in 10 years? I'd put the odds at
around 20% right now.

| hate to keep saying the same thing
over and over, but our country needs
amateur radio desperately. We need to
get our kids fired up when they are

around 10 years old and thus encour-
age them to learn about electronics and
communications because it's fun. In
that way we'll have the high-tech career
workers our country is going to need to
compete in the 21st century.

i you are an ARRL member | wish
you'd demand that they set up a PR of-
fice and get a national campaign start-
ed. Tell 'em that if they don't, you'll let
your membership drop. Their magazine
is good, bul you can buy it on news-
stands without being a member. And if
you aren’'t a member, lell ‘'em you might
consider membership if they were doing
the job you expect of them.

They should be gelting Jean Shep-
herd (K20RS) to write humorous ham
storles for Playboy. He won their humor
award several years running with his
stories, but they weren’t about ham ra-
dio. And how about getting Andy Grif-
fith, Barry Goldwater, and so on 10 help
promote us? Or should we get Kevin
Mitnick to write? He'll probably be in
prison for a few years and have plenty
of time.

Oh yes, | started to write about op-
portunities and got off, as usual, on a
tangent

The so-called information highway is
more like an information garbage dump.
Sure, there's tons of great information
there to be found. The problem is find-
ing it. And where there's a problem,
there’s an opportunity. You might start
out by doing some articles for 73 on
where and how to access ham radio
groups on the Intemet. With some orga-
nization we might end up with 73 differ-
ent groups, one for each of the sepa-
rate aspects of the hobby. For instance,
the 80m DX crowd could use a QRM-
free resource to getl and give informa-
tion about 80m DXing. Wouldn't it be
nice to have a source for the calls and
frequencies for hams around the world
sending high-definition color pictures by
slow-scan?

Hams could use the Intermnet to set
up schedules for DXing, RTTY con-
lacts, and so on,

There is going to be a long battle for
on-ramps to the information highway.
As users, we don't care if we use the
lelephone wires, cable, a local repealter,
or a satellite dish. We do want to know
what the pros and cons are of each
system, and how we can best adap! 1o
them. I'm expecting some arlicles.

Newcomers to the Internet are buy-
ing books by the ton to help them cope
with this huge information garbage
dump. They're looking for someone
who knows his way through the forest
o help guide them. That's an opportu-
nity.

Will | be able to say in 10 years that |
knew the top people involved, as | can
say of computers? That's all up to you.
If you prefer waltching Murphy Brown:
and ball games on TV to making things
happen, you'll never be a Bill Gates or
a Steve Jobs. II's your choice. Take
your ear plugs out and see what oppor-
tunity has to offer when you open the
door.

Continued on page 74



LETTERS

Number 2 on your Feedback card

Clayton Schmitt N7TDKZ/HP3,
David, Chiriqui, Panama Wayne, al-
though you're not aware of it, our as-
sociation predates the time when 73
Magazine sold for 37 cents. I've fol-
lowed your editorials and capitulated
to most of your prodding over the
years. Al your insistence I've gone
RTTY, SSB, FM, QRP, repeaters and
much more. Also, | have enjoyed
building a sizable number of your con-
struction projects.

| started out almost 50 years ago
as WOKTX and over the years have
been KL7GDQ, WB7ETO, and now
N7DKZ. | am retired and live in David,
Chiriqui, Panama.

| would like to present you with an
idea for 73. Over the years you've had
myriad excellent articles in 73. Due to
a number of moves during my profes-
sional career, | have had to give away
my library of 73 magazines several
times, always shedding tears the ap-
proximate size of elephant fecal mat-
ter. | know that the entire life span of
73 is available on microfilm. This is an
excellent media, but it does present
problems. Copying an article or a
schematic is not the easiest thing to
do. This leaves you with the option of
drawing free-hand, with all the accom-
panying errors, or doing without. Plus,
the microfilm reader is a pain.

| assume that you have retained
the publication rights for the entire life
of 73. Since you are already in the
CD-ROM publication business, why
not put 73 on CD-ROMs? Possibly
you have sufficient articles on such
fopics as antennas to market an entire
CD-ROM on the subject. Or, combin-
ing antennas with QRP and other sub-
jects would be sufficient to fill a
diskette. As a last option, republish
the entire life span of 73 on CD-
ROMSs. | assume your supply of edito-
rials would be sufficient 1o fill several
CD-ROMs.

Another suggestion, if | may: Why
not code new listings in Uncle
Wayne's Bookshelf with an asterisk or
something? This would make it conve-
nient 1o keep up on new publications
that you have for sale. | would still
have to read your entire listing on,
say, antennas if | wanted to buy an
antenna reference book,

A last suggestion, then | will sign
off: Reorient your editorials to ham re-
lated subjects. When | buy a ham
magazine | couldn’t care less about
UFOs, ESP, NDE, cold fusion, or reg-
ular reruns of your trials and trnibula-
tions in the music publishing busi-
ness. | want to be fully informed on
the latest state of the art in ham radio.
The other subjects generally turmn me
off.

With that I'll go back to helping
members of the local ham radio club
construct 2 meter antennas based on
the “Copper Dual-Band Super J-Pole
Antenna” described in KADNAN's arti-

From the Ham Shack

cle in the April 1993 issue. Since | pay
full price for my 73 subscription, I'm
fully entitied to my opinion. | think 73
is a great magazine; however. your
editorials burn up a lot of valuable
space. Thanks for hearing me out.

Clayton—Go suck eggs ... Wayne

Paul Chapio KK5EF, Stephenville
TX Wayne, Bravo on your “Never Say
Die” column! My wife and | just re-
turned from a trip to Malaysia and Sin-
gapore on a shoestring budget and
had a ball. | highly recommend the
mountainous areas of Malaysia, such
as Cameron Highlands and Frazier's
Hill.

| heartily agree with your challenge
to people to explore and “get off their
duffs.® My wife takes care of six ne-
glected and abused boys as our “job.”
With our small salary (albeit other im-
measurable rewards), we surely have
more fun than people earning multi-
ples of our combined salaries. | am
currently starting a radio club for our
boys (if | may put in a plug—we need
equipment). | feel that you and | are
kindred spirits as | also have an en-
trepreneurial bent (I produced corpo-
rate videos for Fortune 500 compa-
nies in my previous life, before |
“cashed out”) and an appreciation of
the arts, especially music. (I earned a
B.A. in music while pursuing another
degree because | was so fascinated
by music—dual degrees!)

Anyway, my reason for writing is 10
express my opinions on the topic of
boring QSOs. It seems a parallel ex-
Ists in the arts. While pursuing my
Master of Fine Arts degree, | had a
professor named Charles Werberig at
RIT in Rochester, New York, who had
an exercise for graduate students who
became too entangled in the rechnolo-
gy. He would make them sel down
their Nikons, Sinar view cameras, digi-
tal light meters, and Zone System,
and use a cheap plastic, non-focus-
able, non-adjustable camera called a
Diana. The assignment: “Go out and
shoot what is important o you!”

You see, we all stand the chance of
becoming technicians, even in the
arts. Amateur radio trains technicians,
no! effective or creative communica-
tors, It's as though we've taught peo-
ple to operate, troubleshoot, and even
build their own printing presses, but
they have nothing to say in print! My
personal viewpoint is that the dilemma
is beyond the scope of amateur ra-
dio—il's a people issue. People wish-
ing to become more eflective commu-
nicators can read more, go 1o journal-
ism school, take creative writing
courses, or practice arl. But as long
as the Amateur Radio Handbook re-
mains a technical compendium, we
are bound to have technically perfect
(however boring) “emissions.” (Look at
our terminology.) Perhaps we should
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have all our boring Extra Class li-
censees shut down their legal limit
stations and get out a CB walkie-lalkie
until they become more interesting
people and talk about what is impor-
tant to them. Otherwise, they may fall
into the technology and never come
back out!
You are inspiring! Thanks.

Rege D. Dvorsky WAS3LKT,
Grasonville MD Wayne, | would like

to comment on the excellent “light-.

ning/ grounding” articles you have had
in 73 magazine over the last few
months. | thought the articles were ex-
cellent and | know they have proved
to be the same for many hams. | even
had an old friend from Pitisburgh send
me a copy (he didnt know I've sub-
scribed),

| think every ham has gone through
problems with grounding, RF in the
shack, etc. As a maltter of fact, | have
just put in my own new grounding sys-
tem, and it actually worked (potiuck).
Personally, | do not have money for
luxuries such as VHF rigs for satellite
operation, etc. | have enough prob-
lems keeping up my HF and 6 meter
station. (I would love 1o get into satel-
lite operating ... and | do track and lis-
ten to AO-21 and Mir. | have also tried
the satellite on 10/15 meters and have
had no luck with my dipole antenna.)
Anyhow, | think it would be great to
have more articles that relate to the
nagging problems all hams have had,
such as TVI, grounding, operating
tips, DX QSL routes, and hidden
apartment-type antennas.

| would also like to see an article
once in a while about shortwave lis-
tening, such as the “numbers stations”
you briefly mentioned in the March is-
sue. | listen to airline communications
all the time and haven't a clue what
they are talking about. Also, | live on
the bay here and would love to know
where the HF maritime frequencies
are. | think listing some of these inter-
esting stations would really spark
some interest in your readers.

James Alderman KF5WT, Carroll-
ton TX Wayne, | read your editorials
regularly and often agree with you, so
| thought you might like to hear about
an interesting thing that happened to
me not long ago.

Recently, while traveling out of the
Dallas area, | was talking with a gen-
tieman on one of the metro-area’s
most popular repealers. This gentle-
man was a retired veteran. | hap-
pened to mentioned that | believe flag
burning 1o be wrong, and that it is also
wrong to have a dope-smoking draft
dodger commanding our armed
forces, something he agreed with.

Suddenly another station broke in
to say that we shouldn’t be mentioning
a political comment on the air be-
cause somebody might be listening
and not agree with it. "It might be divi-
sive,” the station said. Well, about this
time | began to drop out of range, but |
could hear hams from everywhere
coming on board nol only to agree
with my comment but, more important-

ly. to agree with my right o say it.

This guy said that good amateur
courlesy mandates that “sex, religion
and politics® not be mentioned on 2
meters. | looked in all my ham books,
and it's not there. | looked in part 97,
and it's not there either. So the fact is
that | have the same right to speak as
anyone else. The only breach of cour-
lesy would be if | were 10 express my
conviction and refuse to allow any-
body else to have their tum on the re-
peater.

Now, on this repeater | have heard
every view, from legalizing drugs to
outlawing high school sports. In fact,
the club that owns the repeater used
to have an issue discussion net on the
air; the day | heard it the subject was,
“Should we have rebuilt Japan after
defeating them in WWII?" And who
could forget the lively discussion that
ensued the day that "codeless licens-
INg—pro or con” came up.

| remember when your magazine
carried this question: “Think about the
maost interesting talk show that you've
ever wanted to call in to, and ask
yourself this: Why can't moming drive
lime on the repeaters in America be
just that interesting?”

You're right, Wayne. Most of the
conversation on repeaters amounts 10
a bunch of nothing. | like issue discus-
sions—they challenge me to think and
| always end up learning something by
listening 1o varied views, Sad to say,
very little stimulating conversation
happens on ham radio.

When | told a non-ham friend how |
had been chided for my remarks, he
said, "l didn’t want to tell you this but
that's exactly why | have never want-
ed 1o gel my ham license. All the
times I've ridden with you I've never
heard anything on that radio worth lis-
tening t0." When | reminded him that
he might need the radio in an emer-
gency, he replied, “I've driven all over
Texas—even into far west Texas—and
have never driven out of cellular
phone range.” What could | say,
Wayne? He was right.

You know, if inteiffigent and educat-
ed people stay away from amateur ra-
dio in droves, if we continue to scarce-
ly utilize our valuable frequencies,
rarely home-brewing our own gadgets
or coming up with anything innovative,
talking about nothing on the air and
roasting those who wish o do other-
wise, running off more people than we
altract, can we be surprised if we lose
all pur bands to commercial interests?
And if that happens, do we have any-
body to blame but ourselves?

Atiee Kohl, Irving TX Wayne, your
March 1995 editorial on the Internet
was “too close for comfort.” I've
thought more than once about dra-
matically downsizing my own ham ra-
dio activities—in terms of both time
and equipment—to allow for “Internet
ops" on a variety of specialized sub-
jects that greally interest me. As you
pointed ouwt, ham radio could be there
and beyond if wise decisions had
been made by our ARRL leadership
over the last three decades. n
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LOW NOISE
RECEIVER PREAMPS

LNG-()

still only $59
wired&tested

FEATURES:
» Very low noise: 0.7dB nf vhf, 0.8dB uhf
+ High gain: 13-20dB (depends on freq)
« Wide dynamic range - resist overload

» Stable: dual-gate GAS FET
*Specify funing range: 26-30, 45-56, 137-139, 139-
152, 152-172, 210-230, 400-470, 800-960 MHz

LNW-()
MINIATURE
PREAMP

still only $29 kit, $44 wirodatested

+ Low-cost MOSFET preamp.
» Small size. Only 5/8"W x 1-5/8"L x 34"H
o Nf 1.2dB vhf, 1.5dB uhf

» Solder terminals for coax & pwr connect.
*Specify funing range: 25-35, 35-55, 55-80, 90-120
120-150, 150-200, 200-270, 400-500 MHz

LNS-(*)
IN-LINE
PREAMP

ONLY $89::. $1 ‘l’Qm;euamm

« Automatically switches out of line
during transmit.

« GaAs FET Preamp with features similar
to LNG series.

» Use with base or mobile transceivers up

to 25W.
*Tuning range: 120-175, 200-240. or 400-500

HELICAL RESONATORS

; o Helical resonator
filters may reduce
your intermod &
cross-band inter-
i ference.

MODEL HRF- ("), $59 vhi, $99 uhf.
*Specily luning range: 136-140, 142-150 150-152
162-174, 213-233, 420470

RECEIVING
CONVERTERS

LOW noise
converters to
receive vhf

& uhf bands

on a 10M receiver.
e |nput ranges avalil:

50-52,
144-146, 145-147, 148-148, 220-222, 222-
224 MHz, 432434, 435-437, 435.5437.5,
and 438.25 (atv conv. to chan 3)

+ Kit less case $49 kit wicase & BENC
jacks $79, wit in case $99.

136-138,

TRANSMITTING
CONVERTERS

XV2 for vhf and XV4 for uhf. Models to
convert 10M ssb, cw, fm, etc. to 2M, 432,
435, and atv. 1W output. Kit only $89
(vhf}), $99 (uhf). PA's up lo 45W available

REPEATER CONTROLLERS

J q _E w i i‘a Eprnm

controlled, minia-
ture, easy to build,
low power CMOS,

CWID-2

(specify call) ... only $54 kit, $79 wit
COR6. COR & -
Rea! Voice ID

on one board.
Digital ic records
up to 20 sec-
onds of your
voice. Can rec-
ord multiple id
messages. [ail
and time-out timers, courtesy beep, solid-
state relay to key transmitter

.................................... kit $99, w&t 5149

COR-3. COR, timers, court.beep .... kit $49
CWID. Diode programmable ......... kit $59

COR-4. Complete COR and CWID all on
one board. CMOS logic for low power
consumption. EPROM programmed
(specify call) .. kit $99, w&t $149

ACCESSORIES

DVR-1 DIGITAL VOICE RECORDER. Re-
cords up to 20 sec. of your voice with built-
in mic. or external mic. Termrific as voice
ID'er for repeaters or fox hunt xmir, con-
test caller, radio
notepad, etc. Ex-
tensive manual tells
how to use multiple
messages adapt to
many applications.

--kit $59, w&t 599

TD-4 SELECTIVE CALLING Moduile.
Versatile dtmf controller with 1 latching
output. Mutes speaker until someone
calls by sending your 4-digit tt code. Or
use it with a long tt zero digit to alert any-
one in club. Also may be used to control
autopatch or other single device.
SRR S e kit $49, w&t $79

TD-3 CTCSS (SUBAUDIBLE TONE) DE-
CODERJ ENCODER......... kit $29, wit $59

AUTOPATCHES

AP-3 REPEATER AUTOPATCH. Reverse
patch and phone line remote control,
kit $89, wired & tested $139
.ﬂ.F’ 2 SLMF‘LE.'I: AUTOPATCH Tming
Board. Use with above for simplex oper-
ation using a transceiver. .. ... Kit $39
TD-2 DTMF DECODER/ICONTROLLER
16 digits, jumper-programmable, toll-call
restrictor. Can turn 5 functions on/off.
......Kit $79, wired & tested $129

" DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 DEMODULATOR. Run up to
1200 baud digital signals through any fm
transmitter & receiver ... _kits $49, w&t §79

9600 BAUD DIGITAL RF LINKS, Call for
info on low-cost packet networking sys-
tem: MO-86 Modem and special versions
of our 144, 220, or 450 MHz fm xmtrs and
revrs. Use directly with most TNC's. Fast,
diode-switched PA's output 15 or SO0W.

WWYV RECEIVER

T'ﬂ.

Get time and freq checks without
‘u‘ary

buying expensive hf rcvr,
sensitive and selective
xtal controlled superhet,
dedicated to listening to
WWV on 10.000 MHz.

..only $§59 kit, $99 wit

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

* Order by mail, fax, or phone(s-12 AM, 1-5 PM eastern time).
* Min. $5 S&H {:harge for first pound plus add’l weight & insurance
» Use VISA, Mastercard, Discover, check, or UPS C.0O.D.

You get more features for your dollar with our

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 mpeater or controller alone!

Kit still only $1095
wé&t still only $1295

50 £ D00 MMz Bands sighily higher

= Available for the 50-54,
143-174, 213-233, 420-
475, 902-928 MHz bands

«FCC type accepted for
commercial service in150 & 450 bands Reguest catalog for details

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. Play back at user request by DTMF command, or as a periodical voice id,
or both. Great for making club announcements!...... .....adds only $100!

REP-200C Economy Repeater. Uses COR6 Controller (no DTMF
control or autopatch). Features real-voice ID. . .. Kit only $795, w&t $1185

REP-200N Repeater. want to use your own controller? No problem! We'll

= REP-200 REPE4 TER

make you a repeater with rf modules only . Kit only $695, w&t $995

XMTRS & RCVRS FOR REPEATERS,
AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

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

FM EXCITERS: 2w continuous duty.
FCC lype accepted for com'| bands

e TAS51: 50-54, 143-174, or 213-233MHz.
e TA451: 420-475 MHz . New low price!

Either model; ............. kit $99, wit $169.
=« TAS01: 802-928 MHz, (0.5W out);
New low pnce! .............. . wit $188,

VHF & UHF AMPLIFIERS.
For fm, ssb, atv. Qutput levels from
10W to 100W. Models starting at $99.

FM RECEIVERS:
x+\-7 R100 FM RECEIVERS for 46-54,

EWS. 72-76, 140-175, or 216-225 MHz
Very sensitive — 0.15uV, excep-

tional selectivity — both crystal & ceramic i
filters for >100dB at £12kHz (best available
anywhere] ﬂuthar~prc-ni squeich.
...lVEw fow price! Kit $129, wit $189,
. H4E1 FM RCVR, for 420-475 MHz. Similar
to above, New low price! kit $129, wit $189.
« R901 FM RCVR, for 902-928MHz. Triple-
conversion. New jow price.. . $159, wit $219.
N R150 MONITOR RCVR for 143-164 or 216-225 MHz. 4-channels
HE""" Great for manitoring repeaters, amateur calling frequencies, packet ra-
a7 dio, commercial two-way radio, policeffire frequencies, or weather fore-
casts. Good starter kit, easy to assemble and align....... kit only $99, wit $189.

« R120 AIRCRAFT RCVR for 110-136 MHz .........cooociinn . kit only $99, wit $219.

WEATHER SATELLITE RECEIVER

;Ew; Our R138 Is The Most Affordable WeFax Receiver!
% We used our 30+ years of experience in designing high-quality vhf re-
cejvers to bring you this enhanced version of our long-popular WeFax Receiver, a
very sensitive wideband fm receiver especially for amateur reception of NOAA and
Meteosat weather facsimile images on the 137 MHz

band. Use with demodulators and software from

0.2puV sensitivity, wideband filters for low distortion,

E. A
i‘i'“] ;.J_ } MultiFax, S.5.C., ASA Eng., and others. Features
":1 *w '/

and four crystal controlled channels at a fraction of
the cost and complexity of synthesized units. Op-
tional Scan Adapter allows you to automatically
search for and record signals as satellites pass
overhead while you are away from the shack.

e R138B RECRIVON ..cuvvemmennarsersesarsens $129 kit, $189 wit
e« AS138 Scan Adapter..........cocccenena $39 kit, S62 wit
e Channel Crystals ..........mivsesecssmemsersrss $12 ea
» ARRL Weather Satellite Handbook................ $20

Car 33rd Year!

amlronics, Inc.

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




Free SSTV Handbook on
the Internet

During the past couple of years, SSTV
activity has been growing by leaps and
bounds. It was always fun, but now it is no
longer complicated and expensive. Unfortu-
nately, it is difficult to find much accurate
modem information.

John Langner WB20OSZ has written a short
handbook to help combat this lack. It contains
sections on how it all began in 1957; how to
get started for only a couple of dollars or less;
questions and answers,; typical color images;
commercial products; home-brew products;
bibliography, glossary, and much more.

All this is available for free in electronic form
on the World Wide Web. The Universal Re-
source Locator (URL) is http://'www.ultranet.
com./~-sstv. The author can be reached at
johnl@world.std.com. TNX John Langner
WB20SZ.

SAFEX On Upcoming
Mir Mission

A meeting was held in Moscow March 24 to
29 on matters relating to the SAFEX Project,
with DL3LUM and DL2MDE participating. The
discussions centered around the "EUROMIR"
Mission scheduled for August 1995. The Ger-
man Thomas Reiter will spend 135 days on
board Mir. He is now preparing in Russia for
his ham radio license exam and is planning to
be active on FM voice and packet during his
flight. Schedules will be set up with schools.
Operation will be on 70cm and 2 meters. The
2m antenna on Mir will scon be replaced with
a dual-band antenna. SAFEX will provide
equipment for the two bands, including 9600
baud packet which will be used on 70cm. The
German/Russian SAFEX Project lists the fre-
quencies to be used as: 437.975 packet and
437.925 FM voice for the downlinks and
435.775 for packet and 435.725 for voice for
the uplinks. Thus both offsets will be -2.2 MHz.

The call used on 70cm only will be RRGDL.

(The preceding information, originated by
DL2MDE, was received by Ray Soifer W2RS
from GB7HSM and was translated from the
German by Gerd Schrick WB8IFM. The
AMSAT News Service will carry more informa-
tion on SAFEX as it becomes available.) TNX
AMSAT News Service (ANS), DL7MDE,
W2RS, WBSIFM.

New Ham Band

Ham radio has a new band. The FCC has
released a Report and Order allocating the
219 to 220 MHz band on a secondary basis to
the Amateur Service for point-to-point fixed
digital message forwarding systems.

When the new rules take effect (date to
be announced), Technician and higher class
amateur licensees will be permitted to use
digital emissions of up to 100 kHz bandwidth
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and up to 50 watts PEP output.

To protect the band’'s primary occupant,
Automated Maritime Telecommunications Sys-
tems (AMTS), the Amateur Radio Relay
League has been designated as the national
contact point for all amateur operations in the
219-220 MHz band. Amateur stations must
notify the ARRL at least 30 days prior to initia-
tion of operations in the band. Within certain
distances from AMTS coast stations, amateurs
must obtain written approval of the AMTS
licensee prior to operating. The ARRL will as-
sist amateurs in fulfilling these requirements.

Amateurs operating in this band must not
interfere with, nor are they protected from
interference by, primary service operations in
and adjacent to the band. TNX ARRL.

Best of 75 Net

No, you are not listening to another case of
malicious interference on some Los Angeles
area 2 meter repeater. Rather, this is a weekly
on-air competition. It's found every Sunday
night on the Best of 75 Meters Net, a place
where representatives of all other frequencies
can compete against one another to see which
one has the strongest signal on the band. Lit-
erally a ham radio horse race!

But there is also a serious side 10 The Best
of 75 Meters Net, Each week, net control sta-
tion Don Simpson KO4TA brings on a well-
known guest speaker over his autopatch. One
of the first was W5Y| VEC Administrator Fred
Maia who fielded questions on a wide variety
of topics, including the vanity callsign program.

The Best of 75 Meters Net meets every
Sunday for at least three hours starting at 7
p.m. Eastern time. Look for it on 3.975 MHz,
sit back and enjoy a grand old ham radio fun
time! TNX Amateur Radio Newsline, Feb. 27,
1994.

SAREX Frequency Changes

Space Shuttle flight STS-71, to be launched
In June, is the first to feature a docking be-
tween the Shuttle and the Russian Mir space
station. Special Shuttle Amateur Radio EXper-
iment (SAREX) voice frequencies will be used.

The special frequencies are: Downlink:
145.84 MHz worldwide; and Uplinks: 144.45
and 144.47 MHz worldwide.

SAREX and Mir Amateur Radio stations
normally share the same downlink frequency,
which would cause interference on the STS-71
mission. Because of this and lessons learned
from using particular frequencies during previ-
ous SAREX missions, the SAREX Working
Group has made these changes for STS-71.
The new frequencies were chosen after much
deliberation to minimize interference between
SAREX, Mir, and terrestrial stations.

Most SAREX operations are split frequency,
with a downlink (astronauts transmitting to
Earth stations) and an uplink (Earth stations
transmitting to astronauts). Listen to the down-
link and transmit only when the shuttle is in

range and astronauts are on the air.

Mir operations are simplex and remain on
145.55 MHz.

Before transmitting, listen to the SAREX up-
link to avoid interfering with others, and listen
for the astronauts’ instructions about frequen-
cies they're using. They won't favor a specific
uplink, and your ability to work them will be
“the luck of the draw.”

If these special SAREX frequencies prove
acceptable, they will be used for future dock-
ing missions. Note, however, that there is a
strong chance that STS-70 will fly before STS-
71; if so, STS-70 will use the regular SAREX
frequencies. TNX ARRL Space Bulletin 005
ARLS005, April 5, 1995.

FAR Scholarships

The Washington, DC, based Foundation for
Amateur Radio is once again coordinating the
distribution of 56 scholarships for the
1995-1996 academic year. Licensed radio
amateurs may compete for these awards if
they plan to pursue a full-time course of stud-
ies beyond high school. Applicants must be
accepted for enroliment in an accredited col-
lege, university, or technical school. The schol-
arships range in value from $500 to $2,000
each.

For more information please write to the
Foundation for Amateur Radio, 6903 Rhode
Island Ave., College Park, MD 20740.TNX
Ham Arundel News, April 1995.

Petition threatens W1AW

A petition for rule making before the FCC
would eliminate all one-way transmissions
such as code practice and information bul-
letins on the amateur bands below 30 MHz, in-
cluding those from W1AW,

The petition, filed by Frederick O. Maia
W5YI, publisher of the W5Y! Report newslet-
ter, seeks to eliminate the rules permitting
one-way information bulletins and Morse code
practice in the amateur bands below 30 MHz.
The eftect would be to silence W1AW bulletin
and code practice transmissions, among
others.

Maia calls the FCC rule permitting certain
one-way transmissions on the amateur bands
“a very permissive category and taken in its
broadest context, permits just about anything
to be transmitted that is even remotely associ-
ated with the Amateur Service.”

He says that code practice is now available
on computer software, and information
bulletins about amateur radio can be had on
varous computer on-line services.

Comments on the petition may be sent in
the form of a letter to the Secretary, FCC,
Washington, DC 20554. The file number, RM-
8626, should be shown prominently at the top.
An original and five copies is preferred, but
single-copy comments will be accepted. TNX
ARRL. 73]




AEA 1s more than just

= E— — = = — e —

i . -

- .'_- - .. d - _ - 'Ilr-l -1

= B el L

.\"I.-; L -. - ma = .

O 3 e i ; LaRiTE
el ¥

L

| SATELLITE TRACKING

® The SF offers users hardware ond software for outomatic satellite fracking.

 Automatically controls Yaesu 5400/5600 AzimuttrElevation rotors and can
also be used with other rotors.

e Automatically funes many fronsceivers induding the FI-736, 15790, IC-970,
and the I(-475/275.

o Softwore induded with the ST1 is o completely resident progrom (TSR), so
your computer isn't fied up when fracking.

e Softwore such os InstontTrack, QuickTrack, RealTrack, PG_AEA, PB and PG are
compafible with the SF1.

e Allows unattended operaton on Packe sateltes (PACSATS). ]

|

e Both Hamlink and Radiolink control your lcom, Kenwood, or Yoesu
rodio while you are somewhere else.

® Homlink controls your hom stafion using a cell phone, air phone, or ony
fouch-fone telephone! 1

e RadioLink confrols your ham station from a VHF /UHF radio such as
your handheld or mobile radio.

o Both units allow you to change bands and frequency, fune up or down,
switch modes (AM/SSB/FM /W), scon, run split VFO, or virtually ony
other rodio feature from anywhere. (Rodio must be computer
confroflable).

(all (800) 432-8873 for a complete cotalog
or information on a specific produc.
Contact your favorite amateur

radio equipment dealer

for best pricing.
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KEYBOARD KEYER

® The KK-1 tums any P(-compatible keyboard info an easy fo use Morse
machine that shares the keyboard with your computer (cable provided).

e (omputer is not necessary, the KK-1 works with the computer’s keyboard.

* |ooded with features such as twelve nestable single keystroke message
buffers (over 7900 chorocters fotal), shortterm memory, message repedt,
and extensive code pracice (rondom chorocter groups or words).

e This s the only keyer that allows you fo send on the air with Famsworth
spacing.

e Adjust character formation speed and overage sending speed fogether or
independently, fo make your tronsmissions easier fo copy.

| MEASURE DEVIATION

® The DM-1 is a deviation meter for FA transmitters operating in the 144,
220, or 440 MHz mateur bonds.

* (rystol controlled—no tuning required.

* Dual deviation ranges ollow accurafe measurement of voice, data, DTMF, ond
suboudible deviation.

* Accurate deviation adjustment insures foster throughput on packet.

* Automatic disoble with low battery voltage ensures accurocy.

* (ompoct ond battery powered for convenient use anywhere.

* (Qutputs for extemal digital or onalog meters, and on oudio output for
monitoring through on extemal omplifier.

Advanced Electronic Applications, Inc.
2006 196th Street Southwest

P. 0. Box (2160

Lynnwood, WA 98036

(206) 774-5554




Number 4 on your Feedback card

The N4UAU Super
CW Station

ook, over in that ham shack! "Why,
it’s a clock!™ *No. it's a kever!” “No,
it's a CW tutor!™
“No, it's the NAUAU Super CW Station!”
[I' you are a new ham or want o upgrade
your ticket, this project will help you master
CW. If you are an experienced ham, you will
learn to send better and improve your ability
to copy m your head. And you will find the
receiver function to be a fun way to look
around the bands while improving your abil-
ity to copy code. Whether you are new or
experienced. the built-in alarm clock will
keep you from forgetting your next sked.

My Kever Does It All

It is Monday morning about 6
a.m. and I'm sitting in my shack
drinking coffee and trying to get
my brain in gear for a CW sked
I"'ve got at 06:30. Suddenly I
hear “DIT DAH DAH. DIT
DAH DIT DIT, DAH DAH
DAH.” It's my CW station
telling me it’s time to turn on the
radio and copy the weather from
“WLO.” The high-seas forecast
is sent by WLO in CW at about
30 wpm and I'm copving it per-
fectly while glancing through
the headlines in the day’s paper.
You probably think I am a real
CW whiz to be able to do that
while still half asleep, but 1
am not. I can only copy about
25 wpm on a good day with all
my concentration. And I'm not
using my computer either. 1 am
using my Keyer to copy and dis-
play the code! That's right, my
kever.

Actually, 1 call it the
“"N4UAU Super CW Station”
because 1t 1s much more than a
keyer or a clock. It also copies
and displays CW from your re-
ceiver. sends random code (char-
acters, words or callsigns) to
practice, and displays it. And
when vou are ready to send CW,
It becomes an iambic keyer, with
three memories. that will display
what vou are sending. It is ecasy
1o build, fits in a small box 4" by
6", and costs only about $100 1o
build.
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by Sam Ulbing N4UAU

Project Features and Operation

The CW STATION does many different
things. It

» Copies and displays CW characters from
your receiver.

* Calculates and displays the speed of the
CW.

* Has an 80-character display mode that
stores and displays the last 80 characters
of code so you can review your copy and
sending accuracy.

* Has a built-in random code generator, You
set the character speed, space speed,
group size and sidetone frequency. It will
send random code in any of three differ-
ent modes. The [irst mode sends charac-

THE M4UAU

- In=TONE S=CODE R=8GCHR P=KEY. |- L
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e =
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Photo A. The kever's main menu.

Photo B. The character menu.
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— iiﬁ': il microprocessor. It is a small pro-

S

ters. It lets you select only those exact

characters you want 1o practice. The sec-

ond mode sends 300 different common

CW words. The third mode sends random

callsigns. This feature will help you get

ready for that CW test which always has
at least two callsigns you will need to

COpY.-

* Works as an iambic keyer (2 to 40 wpm).

* Has three message memories. You see the
words you are storing in memory and can
backspace (0 correct any errors.

* Displays all the CW characters on a 40-
character by two-line LCD.

* Sets and displays all speeds digitally so
you know the exact speed you are copying
or sending.

* Has a built-in clock and calen-
dar with an alarm,

* Has a built-in sidetone oscilla-
tor with an adjustable Irequen-
cy (600 to 900 Hz).

* Has an on-board audio amplifi-
er that can drive a small speak-
Cr.

 Uses a tuning LED to “zero
beat™ the other station.

* Allows easy external powering
with the on-board voltage regu-
lator.

* Can be used with an external
key.

* Has battery backup to preserve
all memory if a power failure
oceurs.,

The CW station uses only a few
parts and is easily built because
all the major parts are actually en-
tire subcircuits in themselves. The
heart of the project is the 87C52

4 “_j cess control computer with 8
kbytes of code that control the
rest of the circuit. The 40-charac-
ter by two-line LCD display has
several processing circuits built
into it that handle all the details of
displaying the data. The LM567
decoder has circuitry built in to
determine when a received signal
1s at the proper [requency and
then demodulate it. The DS1202
is a time-keeping chip that has
day of the week and leap year fea-
tures.
All you need to do is solder



AFJ 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!
Sl MFJ-1724B For an incredibly a high gain '/> wave over /s wave You get 15 feet of coax with a
. 1 495 low $14.95, you get an radmtnr. On 2 Meters, it's a full size standard PL-259 coax connector for
: MF]J dual band 2 Meter /s wave radiator. your mobile rig.
/440 MHz mobile antenna! Its tough stainless steel radiator You get a BNC adapter so you
It's the fastest selling mobile is only 19 inches tall -- won't knock can also use it with your handheld!
antenna in ham radio! off when parking in your garage. Your MFJ-1724B is protected by
' You get excellent gain for solid, An extra powerful magnet holds MFJ's famous one year No Matter
noise-free QSOs. On 440 MHz, it's it steady -- even at highway speeds. Whar™ unconditional guarantee.
walBand144/440 MHx 5/8 Wave 2 Meter Mobile Antenna 5/8 Wave Ground Plane
Ground Plane MEI-1728/B For maximum range while mobile, use I';IF]‘] -*".5'1]
MEL-1754 ~ S $949 MFJ's Maximum Gain™ 5/8 Wave 2 Meter 19
249 N 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
Dual band Cﬂmmﬁtﬁe 5/8 wave mobile antennas can't work any Ffd’ﬂmf 2 Meter
>und le = better -- no matter how much more Ihﬁ_'f cost. 5/8 wave gr{;und ]
tenna for 2 =g ,‘_-'" . You E'El low SWR so your I'lg can S-E.I'-EI}' deliver planc home station |
*[E:I'S and 440 = iy o e .I , maximum power into your ﬂ-nlﬂﬂﬂa‘ It's rated at 300 watts antenna — you 1 get the maximum galn
%l‘fﬂﬁ you Ebf"' : ' PEP so you can use any mobile rig plus a mobile amplifier. of any single element antenna.
hf I."ﬂrlgﬂ inli IEy | -Ip' ' You get a hEElV}" dlllr magnet mount that hnl-::la]zlnur antenna tighl at More g}[pgnsu.re 5/8 wave grnund
Hz “""h “ hlgh gain halfwave highway speeds and a black magnet base that'll look good for years. planes can't work any better -- no matter
er 'EI“E"E" wave radiator. On 2 You get a stainless steel radlamr that'll endure years of harsh mobile how much they cost.
zters you get solid quarter et use and 12 feet of coax cable. You get . . . shunt fed matching that
rformance. Mounts on 1 to 1%z inch You get MEJ's one year No Matter Whar™ unconditional guarantee.  bleeds off unwanted static and gives
1st with single U-bolt. Easy-to-tune. Order MFJ-1728 with standard PL-259 coax connector or you low SWR . .. strong lightweight
/4 Wave G’I‘ﬂlll‘ld HIIIE MF]J-1728B that also includes a BNC adapter for your handheld. aluminum construction . . . low loss
MFJ-1740 G =L SaRLE ceramic antenna insulator . . . MFJ's
$12° £ Stacked 5/8 Wave for 2 Meters  Rapidlune radiator ... MFJ's one year
The MFJ.1740 |  gives twice the omni-directional gain of a single .‘FS pgre NoMatter What™ guarantee. It mounts
72 Mete ot MFJ-1764 MF]J's stacked 5/8 wave radiators give you | on | to 12 inch mast with single U-bolt
ota guiimtnll more than twice the omni-directional gainof |~ and is Made in USA.
caters o well I *34°° , single 5/8 wave radiator! | Gl MEFJ-1752, $19.95, for 220 MHz..

You get easy tuning, low loss - choke balun feedline decoupling ... shunt choke for bleeding  Jumsssmses Telescoping antennas for handhelds
ramic %ntennz insulagtnr and strong  °F unwanted static . ... strong lightweight aluminum. A. Long Ranger™ 2 Meter Halfwave,

. Fully assembled -- simply attach radiators — no tuning MFI-
htweight aluminum construction. J-1714, 516.95. For really long range
Single U-bolt mounting for 1 to 1Yz fequired. Mounts vertically for FM/Packet or horizontally _ this MFJ endfed halfwave is hard to beat.
-h mast. Cutting chart included for for SSB. Installs with single U-bolt on 1 to 1'2 inch mast It outperforms a % wave on a handheld
0/440 MHz. Made in USA or tower leg. 1'21bs., two 47 inch radiators, 23 inch boom. Made in USA. because the /s wave needs a ground
MEJP : ket R 11-U Also works as excellent 6 Meter full halfwave centerfed antenna. The ME]J halfwave doesn't. It's shorter,
ocKerT Ko P” MFJ-1766, $89.95, gives you four times the gain of single 5/8 wave. lighter, has more gain and places

Veter halfwave J-pole antenna .1y des 2 MFJ-1764, phasing cables. Doubles gain on 6 Meters. less stress on your antenna

;‘-I i-’iiﬂ-" MFJ-1765, $29.95, phasing cables for 2 MFJ-1764s, other 2M ant. . uoector than a 5/ wave antenna.
_ . Y 7 When collapsed, it performs like
Roll up this val pan GG | , rubber duck. 40" extended,
Ifwave ZM elements on 440 MHz... 4 eh'mmts on2 Mﬂcﬁ e .S‘ﬂi‘ 9 10"/2" collapsed.
role antenna GethmYa,glsfnrdtmnf FI-1768 Tt e e B. Dual Bander™ for 2 1l
dstick it in . enjoy two Yagis 5149" e ?='_-=—:-’;'-§:':_'-":?~_'- | Meters and 440 MHz, ‘8
ur pnckct‘ It's e of one with smglcm feed! ATou? e | MFJ-1712, $14.95. Got a new

dual band handheld or separate A. B. C
units? One antenna fits all. It's a '/s wa[:m
oupling prevents pattern skewing and | | for 2 Meters and a % wave with gain for
fw?es ﬂuu %u?.w SWR. p g | SRR || 440 MHz. 74" collapsed, 19" extended.
The MFJ-1768 is based on the Nnnanni Bureau af Srandards dﬂSig C. Pocket Linear™ *s Wave, 2
at's optimized for maximum forward gain with high front-to-back rauc:J Meters, MFJ-1710, $9.95. Carry this
da cﬂ:an symmetrical pattern. n size antenna in your pmk:t like a
Mounts vertically for FM/Packet or horizontally for SSB with allpoint pen. When you're using your
ingle included U-bolt on 1 to 1'/2 inch mast or tower leg. rubher duck, on the fringe and noisy,
High strength 6061-T6 aluminum 5 foot, 1'/s inch diameter boom. 2 g*;l on the Pocket Linear™, extend it to

rfect gain antenna fur travelmg
et home station performance on
+ go. Just hang your MFJ Pocket
Il-Up™ in the clear and plug the BNC
nnector into your handheld.

It's omni-directional and has
nificant gain over a /s wave. It does
t need a cumbersome ground plane
it's convenient for indoors and works
»al with handhelds. Made in USA

MFJ's exclusive dual band ' __‘_. >
alanced feed with FerriteChoke™ i ERbLEE S sl

wal Band flexible Ducks nds. Elements are electrically isolated from boom. Made in USA. /2" and carty on your QSO. Has
4/440 MHz flexible ducks for HTs pocket clip. 5'/4" collapsed.

A. High Gain FlexiDuck™, Portable 3 element Yugl for2 M 144/440 MHz Duplexer
FJ-1717, $19.95. Enjoy | ™E- 1763 K MEJ Letsyouuse  MFJ-916 =~
pﬁndﬂblﬂ QSDS when other 539 You can set up or take d(;f“i . a5 dual band 144/440 szg'l
JbEI‘ duﬂkh glvﬂ }rﬂu n.DlS'E Fﬂ”ﬂbn’f 3 'E:lﬂmEI]tS 2 MEtEI‘ ﬂgl n MI{I H.ntEl"lI'lEl w"].l
gh gain Y2 wave on 440 MHz, seconds! Elements simply screw into the boom. separate transceivers or sep-

arate 144/440) MHz antennas
with dual band transceiver.

Nearest Dealer/Orders: 800-64‘?-1300

) you -- bends, twists, flexes have the "oomph" and directivity of a beam.
th you. 15 inches. It's easy to store and sturdy enough to use as

1 size Y/ wave on 2M. Won't ‘ ‘ You can take it with you wherever you go and
B. FlexiDuck™,MFJ-1716, A. B. your home station antenna.

. Similar to MFJ-1717. Full /s Mounts vertically for FM/packet or horizontally for SSB. Center TEthmcnl Help 800-647-TECH (8324
z‘: fmsl;rinﬂ MHz. efficient loaded /s or end mounts with single U-bolt. Great for packet/PacketCluster™. - tefrﬁn :'ﬁ FE? " ba:g(
we on 2 Meters. 8% inches. It's compact 2% foot boom gives you a calculated gain within 1 QUEFEHIEE (less 5""' ono ?':IETERPRIS EHSEMINC
Shorty Duck™ for HTs dB of a four element Yagi with a boom nearly twice as long. MFJ E Y

Add this short. 44« MFI-1718 Extra thick elements maintain high gain and directivity over entire Box 494, Miss, State,

h ShortvDuck™ to your % 129 2 Meter band. MFJ's FerriteChoke™ decouples leedline. (601) 323-5869; 8-4:30 CST, Mon-Fri
1 l":andhyld fora Qfﬁ Elements and boom are made from strong lightweight aluminum FAX: (601) 323-6551; Add s/h
nal! lm;mﬂm matched for maximum 20d &mlectcd by MEJ's Permanent Molecular Bonding Technology™. MF] . .. making quality affordable
n fiigh—Q helical wound radiator eighs just 2 pounds. Boom is 30" inches. Made in USA. Prices and specifications subject 10 change © 1994 MF) Enterprises, Inc.

CIRCLE 86 ON READER SERVICE CARD
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these parts together, set the display bright-
ness to your liking, set the decoder to the
frequency for your rig, and enjoy it!
Circuit Description

There are basically two sections to the
CW station. The microprocessor circuit does
all the processing in an 87C52. In it is an 8
kbyte program which the 11.0592 MHz
crystal runs at a rate of about half a million
instructions per second. When an incoming
signal is received, the microprocessor mea-
sures the time of the element and determines
whether it is a dot or a dash. This informa-
tion is saved until an inter-character space is
received. The microprocessor then deter-
mines what character was received by look-
ing it up in a table, then that character is sent
to the top line of the LCD display via 11
lines. The second line shows the speed of
the code and the time of day. If you want to
use the built-in iambic keyer function, the
microprocessor will sample the paddle input
lines and send the appropriate dots, dashes
and corresponding spaces for that speed. It
will also determine what character is being
sent and display it on the LCD. The micro-
processor sends the dots and dashes to pin
17, where they go to two transistors (Q3 and
Q4) which can drive your transmitter.

Another signal is output at pin 21. This is
a sidetone signal which goes to the audio
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Figure 1. Schematic for the Super CW Station.

amp (Q5). With the sidetone you can listen
o your sending if you just want to practice
and not actually transmit. The 10k pot (R1)
is used to adjust the brightness of the LCD.

Four push-buttons are connected to the
microprocessor. These are used to set speeds
and control the various functions of the mi-
croprocessor. To prevent loss of clock or
memory data, the circuit allows battery
backup. When a power failure occurs, a sig-
nal is sent to the microprocessor at pin 13,
causing the microprocessor (o shut down all
the circuits and put itself into a sleep mode.
When power is restored, the keyer will wake
up with all the data saved.

The demodulator circuit is the other part
of the circuit. It decodes signals from your
radio and sends them to the microprocessor.
When a CW tone is heard on the speaker of
your receiver, il is a series of dots and dash-
es that are modulated at around 750 hertz. In
order for a computer to decode the tone it is
necessary to make the signal either a high or
low voltage level (5 volts or 0 volts). As
with human CW operators, it is also neces-
sary to filter out as much extraneous noise as
possible so that a clean signal is available
for copying. The demodulator helps do this
with two IC chips.

The audio signal is brought into an LM339
quad comparator (U2) at pin 7. When the sig-
nal voltage is less than the voltage at pin 6

(set by R13 and R14), the output at pin 1
goes to ground. When the signal voltage is
greater than the pin 6 voltage, 500 millivolts
are applied to U3 because of the voltage di-
vider formed by resistors R9 and R10.

U2 serves two purposes. First, it rejects
noise levels that are not as strong as the de-
sired signal. Second, it keeps the voltage to
U3 independent of the signal strength. It is
either 0 when no signal is recognized, or 500
millivolts if a signal is present. This is im-
portant for U3 to work properly. U3 is an
LM567 designed to decode DTMF type sig-
nals and is basically a phase-locked loop.
The lock frequency is set by R18, the 10k
pot (R2) and C11.

C9 and C10 set the bandwidth. The maxi-
mum possible bandwidth of 14% of the cen-
ter frequency (105 Hz at 750 Hz) is a pretty
narrow filter, but it is ideal for our purpose.
When the 500 millivolt signal from U2 is in
the passband of the LM567, the output at pin
8 goes to 0 volts; otherwise, it is held at 5
volts by the 8752.

Tuning into a bandwidth of 100 Hz can be
tricky. To make it easier, a second compara-
tor on the LM339 is used to indicate when
the sending station is in tune. The LED will
flash the CW when it is tuned in; otherwise it
will be off. Between looking at the LED and
listening to the frequency of the code, you
can tune in a station quickly and accurately.



BASIC STAMP MODULES’

Stamp-sized modules run BASIC

BASIC Stamp | Module (BS1-IC)

8 general-purpose I/0 lines

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

$34, $54 with carrier board*

* Carrier boards provide battery clips, profolyping
area, programming connector, and resel bution

(BST1-IC carrfer shown). BS2-IC

- I =
= s G e
g 2 i

BASIC Stamp Il Module (BS2-IC) s mpe

16 general-purpose 1/0 lines rs a ; e ] pes

2048-byte program space (600 instructions) nis e ) e
20-MHz clock (9600 baud serial, etc.) e O 11 " s

$49. $69 with carrier board* ol b mp

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 1/0, pulse measurement, and button 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.

PIC16/17Cxx DEVELOPMENT TOOQLS | ove oo |

Work with PICs in assembly language & C | &0 nronsshimneas

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

N

™

ClearView In-Circuit Emulators

20-MHz in-circuit debugging for PIC16C5x/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/...

= Docs on disk; user-supplied cables* = $99
I:)/r—_}‘“ I /\ g™ 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

ClearView 15 4 tdenairk and BASIC Samp & the Parillax b A T .'n'_e.[l:-:rﬂr.':l tidlemurks of Parllax, Ine. = PIC is 2 repistenead trademark of Mi "-"{.-'Eh!' Feschine =|"_'-_:'. bnd D395A
Features amnd prices subject 0 change withoet meiice. @ Prices ame LS. prices only; prices in other countnes may vary.  * Programumer “Hobbyisd Pack™ reguires MS Windows 31 o primting o

s B

i
dhEaaasg)

{4
g 18 - —
PO &
| B
a8t |
bt Bl
-
|-l
= i
o
- a
R
- ]
i ol
- e

. urnl_'nqr'lrnr -

PIC16Cxx-PGN  PAHLAXA




Building the Project

With only a few parts and the PC
board. this project is easy to build.
There are a number of wires run-
ning from the PC board to switches
and displays on the case. A careful
layout will make the project neater.
| have used a 4" by 6" aluminum
case for my CW station and a Lex-
an top (see the photos). The alu-
minum box acts as a ground for all
the jacks mounted to it, so I do not
need to run a separate ground wire
for each jack. thus reducing clutter.

The Lexan top protects the rather
soft surface of the LCD display. Al-
s0, because it is easily heated and
bent. I was able to set the LCD and
LED at a better viewing angle. 1
used Lexan because it does not
break, but Plexiglas works well,
too, if you are careful. You can also
use a plastic box, but you will need
1o run a ground wire to all the jacks.
The current draw 1s about 30
milliamps (without the speaker)
and you can power it from a 9- to
| 5-volt source. | have found a wall
iransformer (o be a good power

supply.

Using the CW Station

When you turn on the CW station, you
will see the clock displayed. In this mode
you can set the clock or alarm data, or you
can enter the main menu by pressing the
“M™ button. In the main menu, 73 DE
N4UAU™ is displayed on the top line of the
LCD. The second line shows: “M=TONE
S=CODE R=80CHR P=KEY.” You have the
choice of going to one of several sub-menus,
depending on what you want to do with your
CW station:

I. Touch either the dot or dash paddle to
use the CW station as a code translator and
lambic keyer.

2. Press the “S™ button to enter the ran-
dom code generator.

3. Press the “R" button if you want to use
the 80-character feature.

4. Press the “M” button to set the sidetone
frequency.

Receiving and Sending CW

To copy incoming code, tune in a station.
The tuning LED will be off until you tune it
into the 100 Hz passband. When you see the
LED flashing on and off with the Morse
code, you are tuned in and you will see the
received code scrolling across the top line of
the LCD. The bottom line will show the
speeds you set and the actual speed of the
incoming code. The current time of day is
also displayed on this line,

When you are in the receiving mode, you
can send code just by touching your paddles
or key. The receiver will stop copying the
incoming code and will send and display
your code. The code you are sending is dis-
played in capital letters to distinguish it from
the received code, which is in small letters.
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Photo C. The kever connected to a paddle.

Electronic parts:
U1 87C52 preprogrammed micro
U2 LM339
U3 LM567
U4 DS1202
40 x 2 LCD display
Q4 NPN transistor—2N4400
Q2,Q3,Q5 PNP transistor—2N3906
Y1 11.0592 MHz xtal
Y2 32.768 kHz xtal (6 pF)
Qa1 78L06 voltage regulator
D2,03,04,05,D7 1N4148 diode
D1,.D6 1N40D01 diode
R3 100k pot
R1,R2 10k pot
R14 R17 100k resistor
R4-5,A7-9.R11, R19-23 10K resistor
R18 6.8k resistor
R6,A10,R13,R16 1k resistor
R15 560 ohm resistor
R12 20 ohm resistor
C1,C2,C12 4.7 uF capacitor
C10 0.2 uF capacitor
C6,C8,C9,C11,C13 0.1 uF capacitor
C3.C7 0.01 uF capacitor
C4.C5 33 pF capacitor
For U1 40-pin sockel
For U3,U4 B-pin sockel
For U2 14-pin socket
PC board
LED 1 LED—high intensity
M.S.R,RESET N.O. push-button switches
Hook-up wire
Parts for box shown:

4" x 6" aluminum box
1/8" Lexan, 5" x 8"
Speaker

12 VDC wall transformer
Assorted hardware

To change your sending speed, press the "S”
button and use the dot and dash paddles to
increase or decrease the speed (2 wpm to 40
wpm). When you stop sending, the keyer
will shift back to the receiving mode.

The microprocessor calculates and dis-
plays the actual speed of the code it is pro-

cessing by averaging the speed of the
last 20 characters. It takes into consid-
eration the element speed vou set al
the start, the number of blank spaces.
and the characters being sent. The
code display provides feedback on
how good your sending is. If you are
running characters together, you will
see "&" rather than the letters you
thought you sent. Increase your spac-
ing a bit between the dots and dashes
and you will see the letters.

You can use the keyer with an ex-
ternal key. However, you will need
paddles to set speeds. etc. If you do
not have paddles. a pair of push-but-
ton or microswitches can be used as a
paddie to set speed. You can swap be-
tween using the internal and an exter-
nal key any time you are in the re-
celve mode.

When you lirst enter the keyer
mode, the display will ask if you want
(0 store a message. You can store
three different messages. If you make
a mistake when you are storing the
message, just stop and press the =5
button. The cursor on the display will
backspace and erase a letter at a ime.
When you have erased the error, jusi
continue sending the message. You can send
the message anytime vou are using the keyer
functions by pressing “M"™ and the appropni-
ate memory location (*M.,” “S™ or “R” but-
ton). The “R™ message is also used by the
alarm clock feature (see below).

The Random Code Generator

When vou enter this mode vou will see
the first of three menus. the speed menu,
which displays “"CHAR=XX SPC=YY.” You
can set two speeds. The character speed sets
how fast the elements are sent, and the space
speed sets the spaces between characters and
groups. This will let you send Famnsworth at
any speed vou want.

The next menu is the mode and groups
menu. The mode can be set to "WRDS,”
“SIGN,” or “CHRS.” The WRD mode will
send 300 common CW words and abbrevia-
tions. The SIGN mode sends callsigns. The
U.S.-designated callsigns are used and suffix
addenda are also sometimes added: 1.e. /AG,
[AA, /AE. /M, /2, etc. This allows you to get
used to the callsigns most commonly used in
exams.

In the CHRS mode, random characters are
senl. You can set the character group size
from 0 to 15. With the group set to O the
kever will send characters one at a time.
Each time you press the dot paddle, the key-
er will send and display the next character
and then stop. If you want to hear the same
character again, press the dash paddle. You
can do this as often as you want until the
sound of that character is familiar. To listen
lo a different character. press the dot paddle.

in the WRDS mode. the group size 1s
used 1o set the way words are sent. Normal-
ly, words are sent to fill the LCD display and
the Tutor stops so yvou can check your copy.




Field Day i in a Bucket?

» Do you have an all-band 160 thru EEE hlt tl‘:ﬂﬂre ﬂl.!ljtil'escent la;.lnchalil'nr:
meter portab syste f) right red reusable projectiles, safet
osit {;?imennam Gm cover, 200-ft spool of black UV-
complete ready 10 g 5 proof support line. Add detailed
Wmmwmm\?ﬁ[ﬁﬁm. Inanuals_ h‘sampldﬁs}mmmfu‘
* Can you carry it in a simple 10-Ib adaptation (o the circumstances of any
package? ﬂmﬂﬂﬁg -
S emergency communications team
C;nmﬁgmu e e that o0k a Grab-N-Go'o San Salvadorfo
< ia one
More than field day funis involved. B they were on theai 15 minutesafier
Fire, flood, quake, wind, explosion—the  unioading the taxi.
unthinkable can always happen. What An Action Test
could it mean to your family and your Put the TNT Grab-N-Go to the test
community if you were prepared? like low-power enthusiast Bob Joiner,
CrabeN -Go ____ WBTBIV. Bob took one
Emayt out into the western Ore-

The TNT Grab-N-Goantenna | PASS THIS TEST' gon woods for field day

system is complete with every- 5 koo i ainchar :
thing you need to launch, anchor, | WIN 5 [em%éymr-uldﬁggs.
suspend, and feed its high perfor- - | ¢ thi ad and circle the | placed the antenna feed-

signal afmﬁm 160 Eﬁgd TigerTail™. Send it with | pointat75 feet. Then working What’s a TNT?
meters. When you starttoinstall | YOUF order to get $5 off | theendsaround thebranches.he | A TNT is a resonant antenna fed |
your anienna, whether in the wild [ 2% purchase. tied them off to form an inverted | off-center at its TNT point—the |
or in your own back yard, you == — V. Fifteen minutes from go,he | unique spot where impedance 1s the i
won Hev o ston i e At TS o went on the arr. same on many bands. The result is
Everything is there, all ready to go. Over the next 24 hours, Bob operaied 80,75, | VSWR under 1.5:1 on multiple
What’s in the Bucket? 40,20 and 15 meters. He contacted 196 stations | bands without a tuner. TNT feed

across North Amenica from one coast to the other, | ajso increases antenna bandwidth
TNT Adventurer antenna | also incr , :
andsit;mmv:tlii]na 6sﬁiplf'{-rcr-ti 1;266-1'1 E:w band 508 only 930 milliwans of ouiput power—ess | making it easy to use with a tuner

- s PE” ﬂmaml‘m flashlight consumes. everywhere else, including MARS
extension. Include 97-ft 1solated RG-8x That's the bottom line: mmamb.N_G) ry - & . 4
feedline with silver connectors. Pack itin- ;o B S e O eeageout | by NACES, and commercial fre-
side the QuickLaunch bucket containing b e C;:‘lll PR £ i b ook .
everything you need to hang a wire and biei S TNT’s are insulated, weather-

Readiness has a Payoff sealed, kinkproof, and unobtrusive-

P - You don't have to wait for disaster toenjoy the | |y black. And they come with a
can You Fi “d benefits of preparedness. promise: Any time one breaks or
Picture yourself :u ﬂ:;’f’f ;ﬂ ﬁm en- fails for any reason, AntennasWest |
= 5 - camped in pine scented solitude will repair or replace it free.
theTI gel' STaI I? chatting with radio friends across the con- Thg Grab-N?Gﬂ Adventurer ver-
iment. _ sion of the antenna has two sections
Visualize the warmth of the cabin fire- that mate without soldering or tools
place as the sun sets on the ski slope and required, and without mechanical or
the cold winds howl in the chimney. Yet electrical sacrifice. When 66 ft long,
even here, you can communicate with the coverage is 3.5 to 60 MHz. Forty,
whole world as you wait for tomorrow. 20, 10, & 6 m bands are no-tune.
And think of the fun of talking 1o the an- When 132 ft long, coverage is 1.8 to
fipodes late into the mghu#i‘er*ﬂﬁﬂm 60 MHz, and the 80, 17, & 12 m
of fish caught in a clear mountain lake. bands also become no-tune.
All these eaiybeneﬁls of preparedness are

more than pure enjoyment. They ensure that you

really have what it takes to be of service when * TNT Grab-N-Go Adventurer

Complete and ready to use, includ-

R W h”ﬁmf’" i the satisfaction of setiingup & feedline, launcher and UV-proof
if yﬂur Eyas are sharp youcanspot | e e day‘as qmcklgy asmosthamscanunload ~ SuPPort line. 120
the TigerTail™ in the photo above. it the cooler from the trunk of the car. & Add 314 S&H.
puts extra growl into the signal from the I I N N I B S D I I I S S S S -
Hand Transceiver it's attached to. DYes, I want to be Grab-N-Go ready from 160 to 6 meters!
TigerTail™ improves SWR, iowers i — Send my complete ready-to-use Grab-N-Go TNT antenna system. wes:
radiation angle, and extends range. __Send my TigerTail. (1 for $7.95, 2 for $15, 3 for $21. Specify band.)
|  You can use low power and save your I ____Send a combo (GNG + TT). (Just add $5 to your GNG order.) I
battery pack, but still have a big signal. D Yes, I circled the TigerTail! Knock $5 off my order.
| Better than an amplifier, itimproves || Name Amt. Enclosed i
reception too. TigerTail™ does all this Call Phone
by simply slipping under your flex an- | Street Unit I
| tenna and just hanging down. It doesn't i City State Zip i
stick up or out or get in the way. It's the
simplest way to boost your signal. éxrggneﬁgls’ggi Hﬁ% InfnPak I?rﬂlnﬂ 800 926 7373 3
- ------------------
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If you want to try practicing copying words
in your head, you can set the group size to 0
or 1. The code generator will send random
words continuously and they will scroll
across the screen. You won't be able to write
the words and check them, but if you want
to learn to copy in your head this will give
you good training.

The third menu is the character menu,
which lets you select which characters you
want to practice. It is only displayed if you
select the CHRS mode. When it is first dis-
played, you will see all the possible charac-
ters. To select just some of the characters,
use your paddles to “erase” the characters
you do not want to copy, and leave the ones
you do want to practice.

When you are ready to copy random
code, the code will be sent and displayed on
the LCD screen. When the screen is full, the
Tutor will stop and let you compare your
copy with what was sent. To send another
set of 80 random characters, just press a
paddle.

The 80-Character Mode

In this mode you can send or receive code
but it will not scroll across the screen. In-
stead, it will fill up the 80 characters on the
screen and stop. This feature is especially
useful if you are copying code with pencil
and paper, because it lets you concentrate on
copying, and after 80 characters you can
check your results. This mode is also helpful
when you are practicing your sending, be-
cause it will let you concentrate on sending,
and when the display is full you can check
to see how well you sent.

Constant Tuning and Sidetone

This mode will let you send a continuous
tone to the transmitter, and a sidetone signal.
You can use this mode to tune your antenna
or to change the frequency of the sidetone
oscillator. The sidetone frequency can be set
from 600 Hz 1o 900 Hz.

The Clock Mode
The clock mode displays the time, date

and day of the week. In this mode, it also
shows if the alarm is set. When the alarm 1s
activated, the clock will send the message
stored in memory “R.” It sends it in CW on
the sidetone speaker (but not to the transmit-
ter!) and simultaneously displays it on the
LCD. This message can be up to 15 charac-
ters in length. If you do not have a message
in memory, the alarm just beeps.

Obtaining thé Parts

Except for the 8752 and PC board, all
parts are available from catalog parts suppli-
ers like Digi-Key, Mouser, JDR, etc. The
pre-programmed 87C52 and PC board are
available from the author (5200 NW 43rd
St., Suite 102-177, Gainesville, FL 32606;
E-mail nduau@freenet.ufl.edu) for $40. In
addition, the author has a convenience pack
of all the electronic parts for $85 and a limit-
ed number of box parts (aluminum box,
pre-bent Lexan cover, speaker and wall
transformer) for $15. Florida residents add
sales tax please. |77}

2 Meter Portable

AITOW (shatt) Antenna | | b |
This is thm you have heard about.

4 tlemﬂtlll::ea; Em;h B e E s
Strong & Light Weight . |

Stmply the Besd $ 73 o | | ! !
Arrow Antenna E!.I’:fl“‘.i“ | | | |
1461 Peacock PL.  ~ " °  (303) 663-5485

Loveland, CO B80537 Fax (303) 663-5065
CIRCLE 80 ON READEHR SERVICE CARD

| C. W. WOLFE COMMUNICATIONS

BUY -SELL - TRADE
All Brands of 2 Way Radios
and Equipment

1113 Central, Billings, MT 59102
406-252-9220 Fax: 406-252-9617

Call or write for current flyer

CIRCLE 20 ON READER SERVICE CARD

wa-Color
lui?:. Wiscoasis  |Call Today &

Rainbow Assortment
WeShip Next Day 2adDay ASAP
K22 100  $2995 $2495 $I19.95
F y 200 13995 53495 52995
—_— 400 £4995 $4495 53995
e 500  $5495  §49.95 $44.95
1000 £90.95 H89.95 57995
Antennas West AR Spiart ot Pnd duy alof Eﬂﬂiﬁ'"
(801) 373-8425

Box 50062-8, Prove, LT 84603 J
CIRCLE 5 ON READER SERVICE CARD

" The NE W PacComm PicoPacket

t Compact! Only 1"x2.5"x3". An
2 inch shorter than a pack of ciga-
i retes,
| Powerful! Z-181 high integration
¢ MPU with one megabyte address
2 space. Areal powerhouse.

& Inexpensive! Only US$129 (32k
¢ RAM model).

& Perfect Beginner’s TNC! Every
& lcature you would expect in a
@ normal size AX.25 1200 baud
¢« TNC. plus:

¢ On-Line HELP! So easy to learn!
# Tvpe Helpand 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-
2 lion 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 wm.k*
eted for case in upgrading firm- §
ware and increasing memory.  §
RJ-45 serial cable with adapter §
to DE-95. RJ-45 radio cable has {
real wire - solders easily toradio §
connectors.
Instruction manual, schematic, }
Quick Command listing, power §
cord included. 5
Options

128k or 512k RAM.

Full-time GPS port (second serial §
port) with real-time clock and 128k. §
Mating GPS receiver. A Trimble§
SVeeSix-CM2 receiver fits in a sep- §
arate case the same size as the Pico §
and attaches via an audio stereo g
cable. :

PacComm Packet Radio Systems, Inc.
4413 N. Hespenides St.. Tampa. FL 33614-7618

+(813) 874-298()

BBS: +(813) 874-3()78

CompuServe: 76576.2(X)3

Facsimile: +(8131 872-K6Y6
Internet: email @ paccomm.com

Urder.a & Cdmlug_ Rr:qucsls. lE{}l}} 486-7 133 I24 hum VOICE malli
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FEEDBACK

In our continuing effort to present the
best in amateur radio features and
columns, we recognize the need to go
directly to the source—you, the reader.
Articles and columns are assigned feed-
back numbers, which appear on each
article/column and are also listed here.
Please rate each feature or column as
“Great,"” “OK,"” or “No Way." Mail your
responses to: 73 Magazine Feedback,
70 Route 202N, Peterborough, New
Hampshire 03458.

1 Never Say Die

Letters

QRX

The N4AUAU Super CW Station

Collinear 5/8-Wave Omni Antenna for

2 Meters

Review: The SGC-230 Antenna Tuner

Review: The KK-1 from AEA

Battery Monitor and Charge

Controller

An Inexpensive Morse Code Keyer

10 Measuring the Antenna from the
Shack

11  Review: The COY2M3EL “Stealth”
VHF Yagi

12 Tone Burst Generator and Decoder

13 Carr's Comer

14 Hamsats

15 Homing In

16 Ham Help

17 Above and Beyond

18 ATV

19 QRP

20 RTTY Loop

21 Ask Kaboom

22 Hams with Class

23 Special Events

24 New Products

25 Barter'n' Buy

26 Propagation

o~ & WMo

Direct Digital Synthesizer Kits

DDS-3: $149 kit, $209 assembled.

» 2 Hz to 12 MHz, 2 Hz steps. Sine and TTL.
» Dip switch or parallel bus controlled.

* 3"x4" PWB. Requires +/-5 VDC.

 5ppm internal crystal oscillator.

DDS3 PC: $249 kit, S399 assembled.
« 8 bit PC bus version of DDS-3.

» Sine output to +20dBm into 50 Q.
* 0-70 dB step attenuator added.

» Provision for external clock added.
« \/-Basic and C software w/sources.

DDS-1C: $89 kit only

« 1 Hz to 524 kHz, in 1 Hz steps, sine only.
* 4°x5" PWB. Requires +/-5 VDC.

« Dip switch controll of discrete DDS.

Call, Write, FAX or e-mail for catalog

Novatech Instruments, Inc.

1530 Eastlake Avenue East, Suite 303
Seattle, WA. 98102

206 328-6902 FAX 206 328-6904
e-mail novatech@eskimo.com
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COLOR SLOW SCAN TV

for the
- SMND BI.ASTER

NOrOO

MNow send and receive Slow Scan T\Fwﬂn your Sound Blaster
compatible sound card in FULL COLORI!! Easy and fun to usal
Send your own pictures and Receive in Robot 8,12,24,36 BAW,

Robot 36 & 72 COLOR and Scotty 1 & 2 in COLOR.

Requires PC, VGA B40 x 480 -

256 colors, and Sound Blaster o " lv $99 9 5
com paﬂhla sound card. L

SLOWSCAN N .cviiiiins $40.00

inois residents add 8.25% tax AUDIO ANALYZER ........... 539.95
Voice 815-308-2683

Harlan Technologies Fax 815.308-2608
5831 Alma Dr. - Rockford, lilinois 61108

Shipping %5 - Overseas $10

SMART AC or SOLAR

BATTERY CONTROLLERS

FOR GFI.—CEIMDH LEAD-ACID BATTERIES

6 TO 28V. 110/220 VAC, 50/60 HZ
CONTINUOUS CHARGE!, UC3806 1.C.,
PTC FUSE, SWITCHABLE CURRENT,
REVERSE BATTERY PROTECTION,
TRICKLE START, DBL. SIDED PCB,
SCREW TERMINALS, & MANUAL..

PURCHASE BASIC UNIT OR COMPLETE KT WI METER, LO-VOLT
OPTION TRANSFORMER, & ENCLOSURE

COMPLETE KIT:
BC-CONTL-08 FORG V; 1 AMP MAX
BC-CONTL-12 12 OR 14 V. 1 AMP MAX
BC-CONTL-28 24 OR 28 V. 112 AMP MAX ...ooovrrrrrammmrrsnases
AR R e R IR RCY JLT T SO—
24 TO 28V 112

OPTIONS; TRANSEORMER ......—oo..c.occorecrssccrsmmnsssimmracessses 3 1895
AUTO LOW VOLT DISCONNECT W ALARM OUTPUT .........S 18.00

- DUAL LEVEL VOLT CONTROL
SC-CONTL-00 (W LO-VOLT & ENCLOSURE) oo oo $109 85
SC-BASIC-00 BASIIC SOLAR CONTROLLER $ 5495

BC-04: COMPLETE 5 AMP CONTROLLER 318985

NCLUDES AUDN AMPLIFIER, IAMBIC KEYING, ADJUSTABLE

SPEED CONTROL ... 3885, SPEEDMETER 3 10.00

POSMNEG KEYING, TONE-WEIGHT CONTROL......__._§ 10.00
E HawestEaD, NH 03816-0368
1-800-JADE PRO

Faw: &01-329-44%
LEA BMP COST $5980 157 19 =
LODEA ADDL 1D

WiSA, HNE-TE?CJHII CHECHIM O
PUTTING THE AMATELIR BACH IN RACKD P T

ECT TO CHANGE
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RF Parts Co. recently
purchased the last
production run of JAN
6146W tubes. This
rugged ECG version

was designed especially
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

HamCall CD-ROM

US & International n Lookup
Over 1,130,000 kistings and Countries

includes U.S. cmsmmm
luunﬂsamprw .

= Mo hard disk raql..ire:l Primt Labels = Export to hard/disk
or floppy * TSR runs from text window = Updated every April
& Oct = Standing orders accepted =Dealer discount on 25 or
more = Latest public domain PC software. Same low price of
50.00 plus $5.00 shipping (U.S5. only),

e O The Electronics Software Compendium
@ is a collection of shareware programs and

. w===  data files that pertain lo electronics, broad-
—— - casiing, amateur radio and SWL activily.

Over 15,000 files in tolal. The disc s updated and issued
annually in April. Over 200 megabytes of PC and -
megabytes of MAC software. Send your order to Buckmaste
Publishing, $25.00 plus $5.00 shipping (U.S). Checks

accepted.  FBUCKMASTER
Route 4, Box 1630 - Mineral, VA 23117
703.894-5777 - 800:282-5628

E 703:894-9141(Fax) m
internet: info@buck com
CIRCLE 56 ON READER SERVICE CARD

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.

el
‘: 2211 D PARVIEW RD.
)\ MIDDLETON, Wi 53562

PHONE 608-831-3434
FAX 608-831-1082

DA-437 DUMMY LOAD, rated 50 watts continuous
into 50 ohms. VSWR 1.5:1 max; 220 to 1000 MHz.

‘C" RF conn, 3x6.8x3, 4 Ibs. USED ........... $27.50

50 UH ROLLER INDUCTOR

38-TURNS 3/8"W edgewound silvered ribbon forms
8'Lx4.3" dia coil; fiberglass end plates. P/o 1 KW
antenna tuner; o/a 7.3x13x5.2, 8 Ibs. sh.

#L1/CU938, USED ........ .. $65.00

10 UH ROLLER INDUCTOR, 18-turns #16 silver-
tinned wire forms 2" dia coil. 3.5x4.5x2.6, 3 Ibs.

Prices F.0.B. Lima, 0.+ VISA, MASTERCARD, DISCOVER
Allow tor Shipping = Write for latest Catalog
Address Dept. 73 = Phone 419/227-6573 = Fax 419/227-1313

FAIR RADIO SALES

1016 E. EUREKA » Box 1105 = LIMA, OHID = 45802
CIRCLE 75 ON READER SERVICE CARD
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Number 5 on your Feedback card

Collinear 5/8-Wave Omni
Antenna for 2 Meters

Commercial antenna performance at a home-brew price!

Ready to try your hand at building an
omnidirectional gain antenna? This may
be just the project for you! Using ordinary
hand tools. you can construct this antenna in
one evening from common hardware store
materials.

dB or Not dB?

What does all this gain stuff mean . . .
really? An electronic amplifier has an abso-
lute limit to the amount of power it can pro-
duce, regardless of the input level. Accord-
ingly, amplifiers are often rated in watts—an
absolute term. Antennas on the other hand,
have no maximum theoretical output pow-
er—what you get out of them depends on
what you put into them. Therefore. antenna
performance 1s rated in relative, rather than

by John Conklin WD@O

absolute, terms. Enter the decibel (dB). A
decibel is one tenth of a bel, named for
Alexander Graham Bell (hence the little d
and capital B). Originally established to
express changes in sound levels, the decibel
1s a term of relative power. A change of |
dB 1n power level is just barely detectable
by the human ear.

The correlation between the dB and pow-
er ratio 1s:

dB = 10 log (output power/input power)

A gain of 3 dB corresponds to a doubling
of power. Thus, an antenna with a gain of 3
dB will have the same effect on vour signal
strength as if vou had doubled output power.
As an added bonus. the gain of an antenna
applies to received signals as well.

Where does all this extra power come

from? According to the first law of thermo-
dynamics (conservation of energy), you can't
get something for nothing. To create gain in
any given direction, the power must be taken
from some other direction. In the case of a
beam, most of the RF 1s concentrated toward
the front of the array and sacrificed at the
sides and rear. An ommdirectional antenna,
on the other hand. obtains its gain by reduc-
ing the amount of RF that 1s radiated up-
wards. Look at it this way: An omni antenna
has a radiation pattern shaped like a dough-
nut. In order to increase its gain, the dough-
nut merely needs to be flattened, thus putting
more signal out instead of up.

Gain must be expressed in relation to
some standard for it to have any meaning. In
antenna work, these values are usually ren-
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Figure i. From dipole to deluxe. See this section of the text.
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ASTRON

MODEL VS-50M

SL SE

RS-L SERIES

9 Autry
irvine, CA 92718
CORPORATION (714) 458-7277 » FAX (714) 458-0826

ASTRON POWER SUPPLIES

e HEAVY DUTY « HIGH QUALITY » RUGGED » RELIABLE

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

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

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

e MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

e 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

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

o QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
(Internally Adjustable: 11-15 VDC)

* RIPPLE Less than 5mv peak to peak (full load &
low line)

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

Colers Continuous ICS* Size (IN Shippin
MODEL Gray Black Duty (Amps) [Amps) HxW = WL (ibs.
SL-11A N . 7 1 2% = T = 9% 12
SL-11R . . 7 1A BhxT =9% 12
SL-11S B . [ 1 2% = 7% = 9% 12
SL-11R-RA . 7 1 h=7 =9% 13

RS-A SERIES

——

VS-M AND VRM-M SERIES

L . - - .
AT AL TR L L s

* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous IcS* Size IIIIII Ehln(rm
MODEL Duty (Amps) [Amps) HxW= WL
RS-4L 3 4 3% = 6% = T 6
RS-5L 4 5 3o x 6% x 7% 7
*» 19" RACK MOUNT POWER SUPPLIES
Conlinuous ICs* Size [IN) Shippin
MODEL Duty [Amps] Amps) HxWxD WL [lbs.
RM-12A El 12 5% x19x 8% 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 % x 19 x 12'% 50
RM-60A 50 55 I x19%12% 60
* Separate Volt and Amp Meters
RM-12M - 12 5% x 19 x B'% 16
RM-35M 25 35 5% x 19 x 121 38
RM-50M 37 50 5% x 19 x 124 50
MODEL RM-35M RM-60M 50 55 7x 19 x 12% 60
Colors Continuous ICS* Size [IN) shipping
MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi, (ibs.)
RS-3A . 2.5 3 J X 4% X 5% 4
RS-4A . . 3 4 JuU x6%x9 9 |
RS-5A . 4 5 3% X 6% X 7% 7
RS-7TA . . 5 7 3% x6% x9 9
RS-7B . . 5 7 4 x T x 10% 10
RS-10A . * 7.5 10 4 % T X 10% 1
RS-12A . ® 9 12 4% x 8 x 9 13
RS-12B . 9 12 4 X 7% X 10% 13
RS-20A . . 16 20 59 x 10% 18
RS-35A . . 25 35 Fx11x 1 27
. % X
MODEL RS-7A R -?ﬂﬂ < E; ?H EE:: 11.%;4 “ 1112*. ﬁ
Continuous iCS” Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. (Ibs.)
= Switchable volt and Amp meter
RS-12M 9 12 4% x8x9 13 |
» Separate volt and Amp meters
RS-20M 16 20 5x9x 10% 18
RS-35M 25 35 5x 11 x 11 27 |
RS-50M 37 50 6 x 13% x 11 4
MODEL ES-SEM RS-70M 57 70 6 x 13% x 12% 45
* Separate Volt and Amp Meters » Qutput Voltage adjustable from 2-15 volts  Current limit adjustable from 1.5 amps |
to Full Load
Continwous ICS" Size (IN) Shipping
MODEL Duty (Amps] (Amps) HxWxD Wi. [ibs.)
@13.8VDC @10vDC @5vVDC @13.8V
VS-12M B 5 2 12 4% x 8 x 9 13
VS-20M 16 g 4 20 5x 9 x10% 20
VS-35M 29 15 7 32 BX 11 X 11 29
VS-50M 37 22 10 50 6 > 13% x 11 46
« Variable rack mount power supplies
VAM-35M 25 15 7 35 5% X 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X% 19 x 12'% 50
L ]
Quiitin Speaker Continuous Ics* Size (IN) Shipping
MODEL Gray  Black Daty (Amps) Amps HxWxD Wi [ibs.)
RS-7S M N 5 [} 4 x 7% x 10% 10
RS-10S . . 7.5 10 4 xT% X 10% 12
RS-125 » ' 9 12 4% x B x9 13
RS-20S - s 16 20 5x 9 x 10% 18
MODEL RS-12S SL-11S . . 7 11 2% X 7% X 9% 12

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

CIRCLE 16 ON READER SERVICE CARD




dered in terms of dBd (gain over a dipole).
or less commonly, dBi (gain over isotropic).
Since an isotropic radiator i1s a purely theo-
retical antenna, all measurements in this arti-
cle are expressed in dBd. Incidentally, many
manufacturers neglect to include any stan-
dard reference point in their advertising.
There is no way of telling whether the pur-
ported gain is over a dipole, a ground plane,
a dummy load or isotropic—even the vener-
able dipole has 2.1 dB gain over isotropic!
It's wise to take advertised claims with a
grain of salt.

From Dipole to Deluxe

An assortment of aluminium and hard-
ware can double your effective radiated
power. Here's how,

As vou probably know, a half-wave
dipole is customarily fed at the center. This
is where the current is highest and the volt-
age 1s lowest, thus providing a nice, low
impedance point for connecting 52-ohm
coax. At the ends of the half-wave anlenna
just the opposite situation exists—the cur-
rent is lowest, and the voltage is highest.
constituting a very high impedance feed
point.

Some sort of matching device must be
used in order to overcome the impedance
mismatch if an antenna is to be end-fed. The
quarter-wave closed stub, a continuously
variable impedance matching device. per-
forms this function rather nicely. Think of it
as a dipole folded in half. The impedance is
very low at the closed end of the maiching
stub (center of the dipole), and very high at
the open end of the stub (ends of the dipole).
Connect the antenna to the open end and the
feedline near the closed end (Figure 1A).
The impedance can now be changed by sim-
ply moving the feed point up or down the
stub, As an added advantage, the closed end
of the matching stub may be grounded. thus
placing the entire antenna at DC ground po-
tential and simplifying mounting problems.

Now for some gain. If the length of the
antenna is increased to two half-wave-
lengths, the antenna will exhibit only slight
(0.5 dBd) gain. This is because the currents
along each element are out of phase and can-
cel each other out (Figure 1B). However, if
each of the two half-wave elements are fed
in phase, the gain will be 1.9 dBd because
the RF currents reinforce, rather than cancel,
each other. In order to achieve this phasing,
the signal must travel an extra half wave-
length before arriving at the second element.
The phasing stub is a half~wavelength con-
ductor folded so that the sides are parallel
and closely spaced (Figure 1C). RF currents
along the stub are then equal in intensity but
opposite in polarity, causing the currents to
cancel and preventing the stub itself from ra-
diating.

Antenna gain is further boosted to 3 dBd
by increasing the spacing between elements.
This is accomplished by lengthening the ra-
diating elements to 5/8 wavelength and
shortening the phasing stub by an equal
amount (Figure 1D). The added length of
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antenna is out of phase, and causes some
signal cancellation. However, since the cur-
rent on the added length is small, and the
section is short, the radiation is insignificant,
Further lengthening of the elements will
cause more cancellation, and the gain will
actually decrease. The finished antenna is
shown in Figure 1E.

Construction

Figure 2 illustrates the dimensions and
layout of the antenna. Construction is
straightforward and requires only the use of
common hand tools. The majority of the an-
tenna is made from 3/4" aluminium tubing,
although any diameter from 1/2" to 1"
should work fine.

Start by cutting the matching stub (23"),
the lower radiating element (78-3/4"), and
the upper radiating element (48-3/4") 1o
length. Use a hacksaw to cut a 1-1/2"-long
slit into the bottom end of the upper radiat-
ing element, and the top end of the lower ra-
diating element. This will allow the tubing
to clamp firmly around the insulator.

Next, drill the mounting holes in the
matching stub and lower element. Position
the top of the matching stub 48-3/4" down
from the top of the lower radiating element
and tape them together. This will keep them
lined up while drilling the mounting holes.
Make drilling marks on the matching stub
19" and 22" down from the top of the stub.
Clamp the assembly in a vise (being careful
not to crush the tubing) and drill through
both pieces at the same time. Mount the
matching stub to the lower radiating element
with 3/16" galvanized washers, nuts and
bolts (you'll need bolts that are threaded all
the way to the head).

The insulator 1s a plastic or Fiberglas rod
(obtainable at plastics supply houses) or
wooden dowel waterproofed with either
urethane or spar varnish. The insulator
should be at least 9" long to provide good
mechanical support between the two radiat-
ing elements and should be of a diameter
that provides a snug fit inside the tubing.
Slide the upper and lower elements over the
insulator, leaving 1/2" exposed between sec-
Lions.

Next, drill a phasing stub mounting hole
in each element. The holes must be parallel
and spaced 2" apart. The phasing stub is
made from a 22" length of 10-24 threaded
rod. Bend the center of the rod over a 2"-di-
ameter pipe to produce a smooth bend. Then
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Figure 2. Construction details.

fasten the phasing stub to the antenna with
10-24 hardware. Stainless steel hose clamps
are used to connect the coax to the matching
stub, and the end of the coax is sealed with
RTV sealant or electrical tape.

Adjustment

This antenna delivers good performance
and has a respectable SWR curve over the
entire 2 meter band. Tuning is accomplished
by sliding the feed point (where the coax is
clamped to the antenna) either up or down to
secure the best match. 73]
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Parts List

10-24 x 22" threaded galvanized rod
Plastic, Fiberglas or wooden dowel, 9" long, diameter to fit tubing

Upper element 3/4" x 48-3/4" aluminum tubing
Lower element 3/4" % 78-3/4" aluminum tubing
Matching stub 3/4" x 23" aluminum tubing
Phasing stub

Insulator

4 10-24 nuts

4 £10 lock washers

2 3/16" x 3-1/2" bolts

6 316" nuts

6 3/16" lock washers

2 1" stainless steel hose clamps




2WAY RADIO
SERVICE

QRP AMPLIFIER

For a slick little QHP boost, use one of el - -

MONITOR

:g;;'i:ﬁ_r': FANTASTIC Ell}g gﬂ ‘H"l-‘;?tt ﬂ'"‘!ﬁﬂ!"ﬁﬂ';ﬁ- Tﬁ?“ 1““‘1‘.!' E S EEEE|  COM-3. the world's most popular
& -< watls ol arive for Tull output, : g B low-cost service monitor. Fo

440 MHz FM TRANSCEIVERS linear for SSB. AM or CW operation, _ Ay 5h‘;p5 gig ufrl':malF_ Ihel CIDM-T::
* & Meters power MOSFETs for high effieciency delivers advanced capabiliies

Hamsey breaks the price bamier on FM rigs! The FX & ideal for shack,
portable or mobile. The wide frequency coverage and programmabie
repeater splits makes the FX the perfect nig for Amatewr, CAP or MARS
applicatons. Packeteers really appreciate the dedicated packet port,
“TRUE-FM" signal and almost instant T/R switching. High speed packet?
...No problem. Twelve diode programmed channels. 5W AF output,
sensitive dual conversion receiver and proven EASY assembly. Why pa
more for a used foreign rig when you can have one AMERICAN MAD
(by you) for less. Comes complete less case and speaker mike. Order
our matching case and knob set for that pro look.

FX-50 kit (6 Meters) .................... $149.95 FX-146 kit (2 Meters)........... sessersissmsrrerssesl HEDLDS
FX-223 kit (1 1/4 Meters)...........5149.95 FX-440 kit (3/4 MEIers)............coorcvrmrmassssames $169.96

CFX maiching case sel............... §20.95 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 fo hit the repeater’s full quieting
while the low noise preamp remarkably improves reception. Ramsey Elecironics has
sold thousands of 2 meter amp kits. bul now we offer completely wired and lesled 2
meter, as well as 220 MHz units. Both have all the leatures of the high-priced
boosters at a fraction of the cost
PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fully wired & tested ...
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired & tested.............ccoooooiiimnnnncinsonnne $99.95

SX-20 20 METER SSB/CW TRANSCEIVER

Finally, a handy go anywhere rig that puts the
fun back into ham radio. How about the DDS
synthesizer that tunas in 10 Hz steps with
exceptionally low noise for weak signal
reception. Or. how about the built-in lambic CW
keyer thal has a digital readout of your CW
speed. Perky 10 watt AF output (that's only
11/25 units below a 100 watt ng!) can be tuned
down for true QRP operation. Included with the
§X-20 is the hand mike with handy UR/DOWN
buttons for remote tuning of the rig while driving
— of biking — or boating. Available in both fully
assembled and lun to builld kit form, you'll find
that the SX-20 will become your favonia rig

S5X-20 20 meter SSB/CW Transceiver,

and multistage low pass filter for a
clean signal. Built-in T/R relay for
automatic switching, runs on 12-15
VDC at 2-4 amps. Add our matching
case set lor a complete station look.

Your choice of bands............... 549.95

for a fanlastlic price—and our
new lease program allows you 10 own a COM-3 for less than
$3.00 a day. Features + Direct entry keyboard with programmabile
memory * Audio & transmitler frequency counter « LED bar graph
frequency/error deviation display « 0.1-10.000 pV oulput levels «
n'ﬂh re&gﬁa EEﬂiltlhfﬂf. less than 5 uV ‘T 100 Hﬁu Igt £9.5995
. Z * Continuous Irequency coverage = Transmil pr ion, up
Specify band: (QAMP-20, 30, 40, B0) | 15 100 watts = CTS tone enl:::gdur-‘. and external modulation.

CQAMP Matching case set......$14.95 | COM-3 2 Way Radio Service Monitor .............$2995.00

FOXHUNT HEADQUARTERS

Locate hidden or unknown transmitters fast. The Foxhound direction
finder connects 1o the antenna and speaker jack on any radio receiver,
AM or FM from 1 MHz to 1 GHz. The antenna (a pair of dipole
telescopic whips) is rotated until the Null meter shows a minimum, A
pair of LEDs indicate to turn Left or Right. The Foxhound is ideal 1o use
with a walkie-lalkie, if you wish to transmit, go ahead, a built-in T/R
swilch senses ﬂn%r"}ransrml!ed RF and switches itsell out of circuit while
talic. It doesn't get any easier than this! We provide all parts excepl for a few leet of 1/2 inch
VC pipe avialable at any hardwar e store for a dollar or two. Add our maiching case set lor a
complele finished unit. Be the one with the answers, win those transmiter hunts and track down
those @mmers. you'll do it all with your Foxhound.
Add some fun 1o your club events by having a transmilier hunt! Foxhuniing s a craze sweeping the
nation, bt many clubs are missing oul on the action because they lack the expertise or time f0
d their own foxhunt transmitter. We set one of our most devious and sneaky engineers (o the
task of designing an easy lo build and use, yel highly capable Foxhunt transmitier. A snazzy
microprocessor controller has both preset and programmable transmission characlenstics allowing
you to easily set the difficulty level from "beginner 1o “know-it-all"! The SlyFox, FHT-1, s crystal
controlled in the 2 meter band (crystal for 146.52 included) with a power output of 5 watls that is
adjustable by the controller. The transmitier is programmed 1o ID in CW or add our voice option if
you really want 10 aggravate the troops - Ha ha, you canl find me!™ Join the fun, get rid of those
stuffy oid and picnics. have a foxhunt!
DF-1 Foxhound direction finder it $59.95 CDF Matching case set for DF-1 __514.95
FHT-1 SiyFox Foxhunl ransmitter kit.§129.95 FHID-1 Voice 1D option..................529.95
CFHT Heavy duty metal maiching case sef for FH T-1 e $29.95

PACKET RADIO

Two new versions are available for the Commodore 64 (P-84A) or the IBM-PC {P-IBM). Easy as-
sembly NO TUNING'. Includes FREE disk software, PC Board and Full Documentation. Kit form
PH4A . S5005 PIBM.... ... .. ....55095 CASECPK.. ... 51495

L

&

.fuiry wired, 1 yr. wamanty .. pS s shsRm ey Honedhel i it Rl STEREO FM SPEECH
Optional CW Audo FRer SXCHIWT o o R T en s TRANSMITTER SCRAMBLER

Miniature
SPEAKER-MIKE

Descramble most scramble systems heard on
your scanner radio or sel up your own
scambled communication system over the
phone or radio. Latest 3rd generation IC is
used for fantastic audio quality - equivalent to
over 30 op-amps and mixers' Crysial
controfied for crystal clear sound with a busll-in
2 watt audo amp for direct radso hook-up. For

Run your own Stereo FM radio station!
Transmits a stable signal in the 88-108
MHz FM broadcast! band up to 1 mile.
Detaied manual provides helplul info on
FCC regs, antenna ideas and range to
expect. Latest design features adjustable
line level inputs, pre-emphasis ana

Send perfect CW. Microprocessor keyer leatures 4 programmable
memones of up to 26 words each, lambic keying, dot-dash memaory,

vanable speed lrom 3-60 WPM, adjustable sidetone, keying to any ng

Fits lcom
Yaesu, Alinco.
Ramsey and
Radio Shack
rigs? Looking for

and fully RFl proof. EAROM memory keeps up to 100 years -
you'll go sident belore the key! Includes buill-in touch paddies or use
your own. Easy assembly and mailching case set available for a nice

2 handy ttle | StaBion look crystal controlled subcarrier. Connects fo | Scrambie systems, each user has a unit for full
| speaker-mike to | CW-700 Micro keyer kit...$69.95 MK Matching case set.... $14.95 | any CD or tape player, mike mixer or dr:!:piesxsup}eaatﬂ. d‘:“’"“"““’“““e 44 e d ;"‘"“"
compliment CW-TOOWT Assembled CW-700and case ..........ccccuvmsvrisnna: 5119.95 radio. Includes free tuning tool too! For a LT;EESEiéiﬂmlliﬂiﬁ-h our case sel lor a fine

your FX trans-
ceiver or other
ICOM  style
handie-talkie?
The Ramsey

pro look add our matching case set with
on-board whip antenna

FM-10A Stereo transmitter kit.. $34.95
CFM Case.whipant sel............ $14.95

S5-75 Scrambler /descramblerkit .$39.95
CsSD malching case sel............. $14.95
SS-TOWT Assembled

SS-T0andcase el ..........coceee.....579.95

ACTIVE ANTENNA

Cramped for space? Get longwire performance with this desktop
anienna. Propery designed unit has dual HF and VHF circuitry and

SM-1 spaaker-mike is a beauty. 's only 1 12
wide by 2 1/2 inches high and has a handy clip
on the back so you can easily clip /t to your

built-in whip antenna, as well as extemal jack. RF gain control and 9V
operation makes unit ideal for SWLs, traveling hams or scanner buffs
who need hotter reception. The maiching case and knob set gives the

MICRO-MIKE

CRYSTAL RADIO

Relive the radio past with a crystal set ke your
grandfather buill. Uses genuine Galena crystal and
catwhisker. Several different types ol radios are built,
including standard AM broadcaslt, 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 before

World's smallest FM wireless mike.
Smaller than a sugur cube - includin
battery and mike. Two sets of SM

arts supplied in case you are clumsy!
AlRCHﬂFT HECE'UEH gerr’-lir: audio pick-up (pin drop at 5 i)
" and transmit range of 300 k. We include
the battery (watch style), electrel mike
and even a luning too!! Be a James
Bond and learmn SMT too! Cliinton taxes it
FM-5 Micromike kit....... 51995 |CS-1Crystalsetkit ... iieeeeeeen . 5T0.85

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs, rejuvenate and condition your batteries
for peak capacity. Advanced circuilry has optimized dischar?e before charge to eliminate
memory effect and lo condition batleries that have been poorly cared for in the past. Quick
charge rapidly brings batiery to full charge in less than an hour-just 15 minutes for some types'
And “op-olf” charge mode sgueezes every last bit ol energy into each cell for the absolute mosi
capacity. Switch-mode regulator controls constant current charge whie beng mondored Dy a
negative delta-V system that cuts off the fast charge at the exact point of full charge-battenes
are charged, not cooked! Charges NiCads or NiMH packs from 2 1o 10 cells (easily expanded)
and current capacities up 1o 10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your baftenes,
buying new packs, wailing hours for recharge, get a Dr. Ni-Cad today! Available in money
saving kit form or wired and tested with case at a special price. Kit builders: add our matching
case sel for a snazzy finish.

DN-1 Dr. Ni-Cad conditioner/fast charger Kil..........c...oosmmmmmmsisssnmssssesesses $49.95

unit a hundred doltar look!
AA-TKHL............. 528.95 Matching case & knobset, CAA ..514.95

lape! or shil. ks small internal speaker isn't
going to break any eardrums bul is very clear
and has plenty of pop 1o be heard when worn,
There's even a jack on the mike so when you
luE it in, you still have the use of the speaker
ack from your radio. Fits all Radio Shack,
ICOM. Yaesu, Alinco and Ramsey ngs
SM-7 Mini-Speaker mike,
Fully assembled........

exciting aircralt
il communications—pick up planes
8 up to 100 miles away! Recewves
s 110-136 MHz AM air band,
- smooth varactor tuning superhet
with AGC, ceramic filter, adjustable squeich, 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 1alk,
too. Add case set for "pro” look.

T B et AR N AR S OO sk ol v al SRS L R $29.95
Maiching case Set, CAR ... iiciiisicssscensisiesssane: $14.95

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 out. Same amp as
teatured in many ham magazine articles.
Complete with all parts, less case and T-

..524.95

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.

MONTH’S

AGC, RF gaimn control, P'Eﬁh" of SPEEEET Hfﬂlﬂr o $14.95
volume and runs on a 9V battery. | PA-1, 40Wpwrampkil... ... 53495 ISSUE an':m:lf:hlfg i SEItDHCad h $89 95
Famnﬂhﬂg sml m ur E-hub quﬂﬂ. TH'1. HF m T.,H my m ..... 5‘1#'§ EH"' u H as-ﬁn'mb E'd I ™ Hlt EES'E'---------.................“-u“ sEEEEsEEEmTEY -

provides hours of fun for even the most
serious DXer. For the car, consider our
shortwave converter. Two swilchable
bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add
some interest 1o your drive homel

Shortwave receiver kil, SR1........... $29.95
Shortwave converfer kil, SC1._.... .827.95
Matching case set for SR1, CSR .. 514.95
Matching case set for SCI, CSC ...514.95

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

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

Ramsey carries a complete line of low cost,
easy 1o build, easy to use functional kits that
can be used alone or as building blocks in
larger more complex designs, Mini-kits include
audio amps, tone decoders, VOX swilches,
imers, audio alarms, noise-makers and even
shocking kits! Call for our free catalogue!

TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleased return in ariginal form
for refund. Add $4.85 for shipping, handling and Insurance. For foreign orders add 20% far
surface mail. COD (U.S, only) add $5.00. Orders under $20 add 53.00 NY residents add 7%
sales lax, 90-day parls warranty on kil parts. 1-year parts & Inbor warranty on wired units

Drscosa

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
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Number 6 on your Feedback card

by Gordon West WB6NOA

The SGC SG-23

Antenna Tuner

A longwire tuner for use on land or at sea.

SGC Inc.

SGC Building

13737 S.E. 26th St.

P.O. Box 3526

Bellevue WA 98009
Telephone: (206) 746-6310
(800) 259-7331

Fax (206) 746-6384

Price Class: $595

ny idea what the initials "SGC" stand for?

If you are an old-time ham or you got
your start in amateur radio from Class D Citi-
zens Band, you will recognize the name
“Stoner” standing for the letter “S,” and
“Goral” standing for the “G," in SGC.

Don Stoner WETNX pioneered premiums-
quality SSB CB transceivers in the early days
of Class D Citizens Band, and Don's techni-
cal expertise in communications certainly
owes him a spot in Who's Who when it
comes to state-of-the-art radio designs. Don
is now retired and living in Florida, and con-
tinues to take an active part in commercial
and amateur radio technology.

Pierre Goral KI7UA, an active amateur op-
erator, was the technical driving force behind
SGC's development of made-in-the-USA
communications products for the military, ma-
rine radio, land mobile radio, FEMA, CIA,
FBI, and amateur radio services. Two-
decade-old, crystal-type, marine SSB
transceivers from SGC can still be found in
operation, and Pierre and the entire gang at
SGC, Inc., take great pride that their entire
product line is designed, manufactured, and
marketed right out of their Bellevue, Washing-
ton, facility in the Pacific Northwest.

The History

The SGC Model SG-230 automatic anten-
na coupler originally started out as a marine
ATU (automatic tuning unit) to complement
the many models of marine and military
SGC 100-watt output SSB transceivers. The
SG-230 automatic antenna tuner (also called
an automatic antenna coupler) came out at
about the same time Stephen Engineering
Corporation came out with the SEA-1612
antenna coupler, Hull Engineering introduced
a marine Model 402, and Motorola brought
out their own brand and style of marine
antenna coupler. But SEA and SGC were
unique in the fact that their own couplers
did not require a data line from a specific
transceiver to switch the unit into active
tuning and then lock it on tune for a specific
frequency. Both the SEA and SGC couplers
would tune any length of wire from 2 MHz
to 30 MHz from any type of transceiver
when the coupler would detect RF power
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Photo A. The SGC SG-230 longwire tuner.

input at the S0O-239 jack inside the cou-
pler.

Here at the Gordon West Radio School,
we quickly saw the possibilities of an auto-
matic antenna coupler serving the needs of
amateur operators ashore who wanted to res-
onate a longwire or loop antenna system re-
motely, so the tuning point was well away
from the operating position, minimizing RF
energy coming off of the longwire and getting
back into the SSB transceiver. SEA ex-
pressed no interest in marketing their auto-
matic antenna tuner through amateur radio
distribution, and local marine radio dealers
who were carrying the SEA-1612 automatic
coupler had no intention of two-stepping the
product into the amateur radio service. Even
offers of 50- and 100-unit orders to SEA were
declined, to protect the marine electronic
dealers who were successfully selling this
tuner at approximately $999 as a marine-only
SSB automatic tuner.

When Pierre at SGC saw the potential of
the SG-230 tuner for not only marine but
also land applications, he was quick to estab-
lish amateur radio distribution. He now indi-
cates that land and mobile use of the SG-230
is equal to the use of this tuner for many

different types of marine SSB transceivers,
and amateur land and military use are out-
growing the marine use as more and more
mariners opt for satellite communications,
rather than SSB stations, for ship-to-shore
messaging.

“The proposed low-earth-orbit cellular-
phone-like service for mariners may cause a
decrease in the amount of SSB systems we
put aboard large boats,” comments Bill Alber
WABCAX, a marine electronics installer from
San Francisco. “SSB marine radio with these
antenna tuning units will continue as the ‘in-
tercom band’ among mariners, but we see
some boats going exclusively with satellite
communications, where it might be actually
easier to call the Coast Guard on satellite dis-
tress frequencies than to rely on Mother Na-
ture for ionosphernc skip calls,” adds Alber.
“And lately, most of my automatic antenna in-
stallations have been on land at ham radio in-
stallations,” finalizes Alber.

Automatic Tuners—Big Differences

High frequency amateur radio SSB
transceivers which cover 160 meters through
10 meters may indeed offer a built-in, micro-
processor-controlled automatic antenna tuner.
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Sl-230 ANTENSA COLPFLER

Photo B. These relays switch in various values of inductance and capacitance to resonate the

tuner.

The amateur radio built-in ATU (antenna
tuner unit) outputs its capability to the stan-
dard SO-239 50-ohm coax antenna jack. And
it's at the back of your transceiver that the
ham HF set with a built-in tuner creates, most
of the time, the feed point of your signal. This
means the tuning process takes place right at
the ham set, and what comes out of the back
of the ham set is actively tuned coax up to
your antenna system on the roof or on the
side of your power boat, or on the stern of
your sailboat, or on the top of your motor
home.

The built-in HF automatic antenna tuner is
specifically designed for resonant antenna
systems. The built-in HF antenna tuner works
superbly in fine-tuning beam antennas, multi-
band dipoles, and resonant dipoles when you
need to operate a couple of hundred kilohertz

off of the natural resonant point.

The built-in HF antenna tuner is not de-
signed to tune random wire antennas or non-
resonant dipoles, and will rarely offer tuning
capabilities to the typical marine installation
of insulated random-wire backstays or non-
resonant SSB whip antennas. In fact, most
HF instruction manuals caution not to use the
tuner when the antenna's “natural® SWR is
above 4;:1 to 1,

“The tuner goes up in smoke," comments
one technician at a leading HF manufacturer
who sees ATU failures when the user tries to
tune up a random wire or non-resonant
dipole. “Sometimes the built-in tuner will sim-
ply hunt, and then switch out of circuit, indi-
cating no match. Other times, the tuner will
sense a low SWR point, lock on, and the 100
waltts output travels up the coax, bounces off

|
'l
"

STATUS

SG-230 ANTENNA COUPLER

9600000 "
1T - N =
I" -

The antenna ﬂﬂ:bt

used as a broadband receivi
lenna and bypass the mpl:r.
w o activate the coupler b
tarily turn off the
the radio.

SPECIFICATIONS
~ HF Power Range
Power Input Range
Input Impedance Range
VSWR
Input Current

Recurrent Set Time
Antenna Length

1.8 to 30 MHz :
10 to 150 watts (PEP)
45 to 55 ohms
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Photo D. Status LEDs on the inside of the tuner confirm mar everything is working pmperfy
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Photo C. The SGC coupler is microproces-
sor-driven, with active relays for minimum
power loss.

of a non-resonant longwire, and back down
the coax and onto the chassis of the equip-
ment. Ultimately, the RF gets into the
transceiver, and zap ..." comments the repair
technician.

So use your built-in automatic HF antenna
tuner for the purpose it was designed for—re-
ducing slightly elevated SWRs when operat-
ing outside of the natural resonance of the
antenna by a few hundred kilohertz. Even
though the tuner may have locked onto a low
SWRH point on your antenna and coax sys-
tem, you could be tuning up the outside chas-
sis of your equipment and the braid of the
coax as part of the entire antenna system at
your shack. And you might even be getting
out on the airwaves—but chances are that
the longwire is not getting all of the power
that it could receive from an external antenna
tuner specifically designed for longwire appli-
cations.

The SGC automatic antenna tuner is
specifically designed for remote mounting
away from your HF amateur transceiver. In a
boat, the automatic tuner goes back aft in a
sailboat mooring line locker (called the
lazarette), or up on the flying bridge under-
side to feed a non-resonant white Fiberglas
whip. In mobile homes, hams have found that
the SGC tuner should go in the back, up high,
to feed a longwire along the roof. In homes
and offices, the SGC tuner goes up at the
roof line. “The automatic antenna tuner is
specifically designed for use with end-fed, un-
balanced antennas, such as whips and long-
wires,” comments Pierre Goral KI7TUA, “An-
tenna efficiency will be proportional to length,
and this means that the longest possible an-
tenna wire should be selected for the lowest
frequency you plan to operate on,” adds
Goral. He points out that shortwires are only
recommended when there is no other alterna-




Explore The World of Quorum Wefax

Wefax Explorer

Integrated Wefax / APT Receiver and Scan
Converter with Qfax software.

$695.00 complete

shipping and taxes not included

The Best Price / Performance. Period!

Construct a Wefax / APT reception system from individual component receivers, scan converters and image processing software
and you’ll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
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B Integrated preamp and down con-
verter power inserters

B 50 user definable configurations

B Software controlled receiver with 2
UHF, 10 VHF memories and scan

B On board audio amplifier and
speaker with software controlled vol-
ume, squelch and mute

B Automatic Unattended Animation
works confinuously

B Integrated Satellite visibility pre- WM 8 bit data for up to 256 gray levels =~ W Ephemeris based NOAA APT navi-
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W 2 7 day programmable schedulers B Contrast, Brightness, 3D effect,

B Automatic digital gain lock in Sharpen, Smooth, Noise, Histo-
ALL modes, PLL clocking grams and other image processing W Color Palettes and NOAA curves

B Automatic Temperature Calibration

Quorum Communications, Inc. FAX(214) 915-0270

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 915-0256 BBS (214) 915-0346
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tive, such as in a vehicle mobile installation.

Part of the overall antenna system is the
ground that is brought up to the base of the
tuner, and for marine installations this is usu-
ally accomplished with low-inductance copper
foil. In home installations and offices, the
ground must be attached to chicken wire
holding on stucco, or any major metal source
on top of an office. In airplanes, it's the fuse-
lage. Out on Field Day, the ground could be a
nearby stream or ground foil entrenched out
from the tuner an inch under the earth.

In other words, the feed point now be-
comes the antenna tuner itself, not right at
the HF SSB ham or marine transceiver that
you are sitting in front of. Not only does this
minimize splash-back by the outgoing RF, but
it also keeps your equipment from sounding
distorted when high SWR on the line from
built-in automatic tuners creeps into your mi-
crophone circuit. Won't happen with the SG-
230—it creates a 50-ohm match at the feed
point, and this lets the coax run “cold” from
your rig to the remote-mounted tuner.

The factory only puts on 10 feet of coax
with the tuner, and this is truly too short for
most home, office, field, or marine installa-
tions. You will need to add additional coax,
plus an additional four-conductor line that
supplies 12 volts and tune-indicator/tune-
freeze capabilities. | recommend using a bar-
rel connection and RG-213 to extend the
coax line. Below 30 MHz, this connection
(kept bone dry) won't amount to any signifi-
cant dB loss. You are probably thinking it
would be better to run the RG-213 directly in-
to the tuner box to replace what's already
provided, but if you ftry that, you break the
weather-tight seal on the tuner, and you then
quickly find out that it's a hard-wire connec-
tion that would be difficult to accomplish easi-
ly with bigger coax. Use the coax jumper and
weatherproof the connection point, and save
yourself from grief!

The four-conductor line that is part of the
original SGC coax assembly has a red and
black wire for 12 volts. Sixteen-gauge is fine
as an extension because the tuner only con-
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Photo E. The waterproof housing uses a gooey rubber gasket to seal out rain.

sumes about 900 milliamps during active tun-
ing, and half that when it is locked on. The
actual current will vary slightly, because the
microprocessor may have few, some, or
many of the relays engaged. | don't think |
have ever seen an SGC pull more than 1
amp.

The other two white wires with color trac-
ers are for an accessory “in-tune” LED, as
well as an accessory tune lock capability de-
signed primarily for mobile installations. The
remote-tuned indicator line goes low to
ground when the SG-230 is tuned. This
means you hang a diode off of the red wire to
the white wire with a black tracer, to illumi-
nate when the tuner has found an optimum
tuning. | don't use the LED— just look at my
transceiver, and when | see the power indica-
tor go all the way over to 100 watts output, |
know that the tuner has achieved “tuned.” If
the tuner isn't tuned, the modem HF amateur
transceiver will show next to nothing for pow-
er output, and this is an indication that you
forgot to turn on the 12 volts that lets the
tuner do its thing.

The other white wire with a red tracer is for
an accessory “SmartLock” controller that is
sometimes necessary to keep the tuner
locked on when tuning a non-resonant whip
in a mobile installation. On lower ham bands,
the tuner is constantly seeing a varying
impedance on the whip as it swings around
on the vehicle, and this lock-up feature
freezes the tuner when the best match has
been found with the whip relatively motion-
less. But since we don't recommend a short
antenna being remotely tuned with this tuner
for mobile installations, you won't need to
worry about this extra wire.

Indeed, SGC makes this tuner for mobile
units, but you'll get “zip" performance if trying
to tune a stainless steel mobile whip with the
tuner in your trunk. You would do better to run
pre-tuned whips and keep the tuner out of
line. The tuner is not designed for tuning any-
thing normally fed with coax cable. In fact,
trying to run coax on the tuner output will lead
to a no-tune situation because of the high ca-

pacitance shunt to ground. “Every foot of
coax represents 29 picofarads, and 29 pico-
farads to ground can represent a large loss,”
explains Goral. About the only type of whip
that could work with the SGC coupler is the
very special high-current helical whip Model
303 that SGC offers with the mobile SGC
quick-mount system. This puts the tuner into
a big metal box that hangs on the side of a
vehicle, and the whip from SGC (Model 303)
protrudes out of the mount and stands about
nine feet tall. It's a relatively good-performing
system, but only an amateur operator could
appreciate what it looks like on the side of a
new car.

Typical Installations

To calculate how much coax and two-con-
ductor power lead you might need, consider
the following “typical” amateur radio installa-
tions.

Tuner back aft in a sailboat, feeding an in-
sulated backstay antenna: The separation is
15 to 30 feel, and you'll need about 50 feet of
copper foil to complete the ground connec-
tion. You will need about 15 feet of GTO15
high-voltage single wire with plastic insulation
to feed the output of the insulated portion of
the backstay.

Home installation with a tuner in the attic:
This could be 20 feet to 75 feet away and up.
Plastic-coated, stranded copper wire is the
radiator, typically run along the horizontal
beam in an attic. The tuner is mounted to the
side of the house wall, and picks up chicken
wire for a good counterpoise ground to the
earth.

Tuner mounted on top of an industnal
building—up to 150 feet away using Belden-
style 9913 coax for the extra long run: Use
14-gauge for the extra long power run. Single
wire 60 to 300 feet long runs in the clear on
the top of the roof. Keep it away from metals,
and make sure it's plastic-coated to ensure

Photo F. Author Gordon West WBENOA
sets up an SGC coupler high atop a hotel in
Mexico.
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Find out what radio station airs “Ham Radio & More” in your local area
by call ing the originating stationn, KFNN, at 602-241-1510.
For sponsorship information contact Ron Cohen at 602-241-0482




Photo G. The auto-tuner QMS-mounted on an off-the-road vehicle.

that it doesn't arc over to anything metal. The
tuner grounds to metal flashing on the roof, or
to anything “major metal” on the top of the
roof.

Tuner mounted on metal ham radio tower:
Short braid grounds the tuner to the tower as
a counterpoise. The longwire from the tower
goes over to a big tree 60 feet away, and
then goes to other growing things on your
property. Use insulated wire. You wouldn't
think of running it over to your neighbor's
tree, would you?

An installation challenge—no ground on
top of a wood office building: No problem—
run 6 to 8 turns around the office with 16-
gauge or larger wire. Start with the high-volt-
age antenna output, and terminate to the
tuner's own ground. This loop antenna repre-
sents a DC short circuit, but works great on
HF. It has very low noise. Make sure the radio
is well grounded to keep the mike from biting
you.

Recreational vehicle, tuner mounted up
high along the roof line: Plastic-coated wire
on 18-inch PVC standoffs run around the
Fiberglas roof. The tuner grounds to a metal
chassis with foil or braid. For metal-roofed
mobile homes, try this and see how it works.
You may do better to take the longwire and
throw it over a nearby tree when you're out
camping.

Using the automatic tuner like a dipole:
Use random-length wire going one way from
the antenna post, and random-length wire
coming off the ground post going in the oppo-
site direction. Make sure the radio is well
grounded in this installation.

Tuning up a flagpole set in concrete: If you
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can find or initiate an installation where the
aluminum flagpole is isolated from the metal
structures inside the concrete, all the better.
The tuner hides at the base. Single wire goes
to the flagpole, and foil attaches to a suitable
ground plane in the concrete. For safety, in-
sulate the metal portion of the flagpole where
anyone might touch it accidentally, or dogs
could water it. Fly Old Glory with a nylon pul-
ley, and be patriotic while working HF.

In the SGC tuner manual, they give addi-
tional tips on how to run the automatic cou-
pler for interesting results. Expenment, exper-
iment, expenment!

How It Works

When you apply 12 volts DC, the insides of
the antenna tuner snap to attention with an
audible click. The tuner uses super-quality re-
lays to engage various amounts of induc-
tance and capacitance to resonate the anten-
na system. Everyone worries that the relays
will go bad in the marine environment, but
their gold-plated contacts and their operation
have proven reliable, with relay failure being
almost zero on the technician fix-it reports.

The tuner receives its command to begin
the tune-up process by your simply speaking
into the microphone on your SSB transceiver
without the need to push any transceiver but-
tons, or the need to switch to CW or AM.
Simply say, *FFFFF 00000 UUUUU
RRRRR" for about two seconds, and that's it.
Do it on the highest frequency desired, and
then the lowest frequency desired, and listen
for a clattering of the PC-mounted relays. As
the SGC automatic coupler begins its tune-up
process, it begins to leam your antenna's re-

quirements and stores this information in a
chip memory system that is capable of mem-
orizing hundreds of individual frequency/relay
combinations—very useful when operating on
40 meters, 75 meters, and 160 meters, where
a slight change in frequency will necessitate
new values of L and C to be relay-switched
into the circuit.

A detector device in the SG-230 monitors
the antenna system impedance, reactance
signal, and the VSWR load when you say
“FFFFF O0O000 UUUUU RRRRR" into the
mike. The computer inside the tuner uses the
spoken word to detect power across six ca-
pacitors in shunt on the input arm of the net-
work, arranged in binary increments; eight in-
ductors in the series arm, arranged in binary
increments; and five more capacitors in shunt
on the output arm. Relays are provided in
conjunction with each lumped constant and
allow removal or entry as desired. A network
having 64 values of input shunt C, 32 values
of output shunt C, and up to 256 values of se-
ries L is possible with the internal 26 relays
(C for capacitance, and L for inductance).

A tune-up algorithm which is contained in
the memory of the computer system inside
the SGC actually implements the antenna
matching. The computer is designed around
the C-Moss MC146805E2 CPU which fea-
tures a versatile instruction set and an on-
chip timer and RAM. The antenna coupler re-
lays are controlled through IC9, a MM5480
decode/driver. The MM5480 is used as a se-
rial-to-parallel interface port, and the clock
and data inputs of the MM5480 are driven
from CPU ports PA1 and PAQO, respectively.

The tuner monitors the status of the input
sensors and, starting from a preset condition
baseline, manipulates the RF elements L and
C through its control algorithm, resulting in a
correctly tuned condition. When tuned, your
radio sees 50 ohms, for maximum power out-
put. The typical tune process takes about 20
milliseconds once the tuner has recognized a
specific length of antenna wire and a suitable
ground. If the wire and ground system remain
unchanged, the tuner won't go through the
one- or two-second “clatter” search.

While the optional light-emitting diode cir-
cuit may illuminate an LED that the tuner has
found tuned, you can easily tell by monitoring
the output power of your transceiver when
you say the magic word “FFFFF O0000
UUUUU RRRRR.” As you speak into the mi-
crophone in your QSO, your power output will
continue to register full. Whether you view
power output on your transceiver as colored
LEDs, or as a meter movement, there is no
mistaking that the tuner is radiating the signal
and giving your set a thumbs-up 50-ohm
load.

For shortwave listening on the general cov-
erage high frequency band, you can tune the
tuner to the 30 meter ham band and enjoy
great reception from 4 MHz to 18 MHz, going
through the pre-tuned settings. If you want to
bypass the tuner settings, simply remove the
12 volts, then turn it back on, and the tuning
elements remain out of the circuit until the
tuner is activated by your transmit signal.



There are jumpers inside the tuner that
could drop the tuning elements out of the cir-
cuit for receive, but | recommend leaving
these jumpers alone and not breaking open
the tuner case. Unless you're operating in a
frequency-hopping scheme, use the tuner
straight out of the box as it comes from the
factory.

And how well does it work? Aboard boats,
better than mobile whips on a stainless steel
rail in establishing contacts beyond 2,500
miles. Within 2,500 miles, both mobile whips
and the tuner work fabulously. In most home
installations and office buildings, an extreme-
ly long wire will do as good as, if not better
than, pre-cut dipoles. Just be sure to keep
the active antenna element as far away from
noisemakers as possible. For home installa-
tions, watch out for TVI, too. Since the wire is
so long and so hot with RF, it can easily get
into home electronics when it's draped over a
roof line.

Will the longwire work better than a beam?
Hardly. Maybe for close-in, high-angle radia-
tion contacts, but nothing beats a beam. Will
it work better than a roof-mounted trap verti-
cal? Very comparable, but without the sight of
a big, tall vertical on the roof. Will it work mo-
bile with an extremely short CB-type whip?
Hardly. For mobile applications, SGC has a
special model and a special whip.

Will the tuner work better than solid-state

2 MHz to 30 MHz continuous operation
150 maximum watts input SSB

Input impedance—45 to 55 chms

Input VSWR after tune-out—less than 2:1
DC requirement—13.8 VEC

Input current—900 miliamps

Installation—any position
Size—16"x 12" x 3"

Weight—8 pounds

Case—ABS weatherproof plastic

refundable with factory purchase of tuner
Distribution—dealers or direct for export

follow-up always.

Features

Antenna length recommendations—25 feet to 100 feet, 3.5-30 MHz; 50 feet to 200 feet, 1.8-30 MHz

Control cable—8 feet coax and 4 power/tune wires
Instruction manual—included:; first half non-technical, second half very technical, available for $10,

Technical service support—excellent, write or call the factory.

Amateur operator feedback on SGC technical assistance and repair—overwhelmingly positive
comments when repair or technical advice was needed. Easily reached by phone, with immediate

toroidal inductive matching networks? Infinite-
ly so! | don't need to tell you what's inside
those passive antenna networks sold for hun-
dreds of dollars. Ask the X-ray machine at
QST!

Out here in Southern California where an-
tenna restrictions are common in new hous-
ing developments, the SGC automatic anten-
na coupler is an effective way of putting out a

powerful signal from an antenna system that
will go unnoticed by your neighbors.

The SGC Model SG-230 antenna tuner
carries a marine retail price around $600, but
can be seen selling in the amateur radio mar-
ket new for approximately $450. If you are
looking for something fun to play with this
summer, the SGC Model SG-230 antenna
tuner is a real RF workhorse. 7]

here I1s the next generation Repeater

MARK 4CR

The only repeaters and controllers
with REAL SPEECH!

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Masterw real speech ® voice
readout of received signal strength,
deviation, and frequency error ® 4-
channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

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

Phone: #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
iIs stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a

2 meters 220 440

CIRCLE 144 ON READER SERVICE CARD
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The perfect keyer.

Number 7 on your Feedback card

by Peter R. James WMA4U

The KK-1 from AEA

Advanced Electronic Applications
P.O. Box C2160

Lynnwood WA 98036

Telephone: (800) 432-8873

Price Class: $199

Haue you ever had the perfect ham acces-
sory and then lost it somehow, never to
find it again?

| think that each of us has, at some time,
had the most wonderful ham-related item and
then sold it, traded it, or broke it, losing it for-
ever. In my case, the perfect CW keyer
crossed my path about 10 years ago in the
form of the Heathkit CW keyboard. It per-
formed flawlessly. With a large type-ahead
buffer, soft sectored memories, and the easi-
est operation possible, it became a good
friend until, in a fit of poor judgement, | sold it.

| didn't see one again until | ran into the
new AEA KK-1 keyboard. | say this because
the new AEA keyboard was designed by
Terry Perdue K8TP, the same engineer who
designed the Heath keyer. The similarities
are profound. There is no doubt about the
family lines: 255-character type-ahead buffer,
soft sectored memories, small number of
function switches, etc. So | was very happy to
discover the new nephew of my old friend
and promptly acquired one.

The KK-1

The newest product from Advanced Elec-
tronic Applications comes in a small, 173mm
X 114mm x 64mm, package that needs only
an AT-style keyboard and a 12 VDC power
supply. The keyboard can do double duty
with your station computer. This was a design
element in engineering the keyer, as the unit
comes with a cable to connect your PC key-
board to both the computer and the keyer.
Using a simple keystroke, you can switch
from CW keyboard to your computer logging
program, or whatever program you routinely
leave running on the shack computer. The 12
VDC can be supplied from a simple plug-in
brick, your shack supply, or even a battery.

The only apparent control is a large knob
that is used to set the sidetone or the keyer
speed. The speed is more easily controlled
by keyboard entry, however. And speaking of
speed control, this unit is the only one | know
of that lets you use any combination of keying
speed and spacing. Using this feature, you
can set it up to use Famsworth keying or any
combination that suits your fancy. By using
the shift key and the arrow keys you can set
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The KK-1 keyer from AEA.

the speed and spacing while watching the
digital readout. This green display is the only
other thing on the front panel other than the
knob. By the way, the keyer is shaped like a
long wedge, giving you an attractive sloped
front and a large rear panel that has all of the
connectors necessary for hooking up the
Keyer.

The rear panel has a power supply con-
nector, keyboard input and output (to connect
to your computer), paddie input, outputs for
normal keying or grid-block keying, an on/oft
switch, a headphone connector, and volume
control. Use a 1/4" phone plug to plug in your
favorite iambic key. At any time while you are
operating you can change over to manual
keying just by using your key. If you are not
handy at typing, this may be a great feature
for you. For the slow typist, you can, at your
leisure, type in all the data you want, assign
message ports, and then in a QSO switch
over o manual keying.

The Memories

The memory is almost 8K and can be di-
vided up into 12 message centers. You can
even link one message to another. You can
tell one memory to swilch to another at a cer-
tain time in the keying sequence. The pro-

gramming only allows one level of nesting,
but this shouldn't be much of a problem to the
average user. The keyer also allows you to
send serial numbers for those contests that
use that system of exchange. Eight K doesn't
sound like much memory until you try filling it
up. It really is a lot of memory for the average
ham.

The memories are set up using the func-
tion keys on the keyboard. With a typical AT
board you have 12 F-keys, and thus 12 sepa-
rate memornies. A typical station setup would
put a CQ sequence in one memory, “your
RST is” in another, and then your QTH, etc.,
in another. | use the last two functions keys
for identification purposes. One sends "de
WM4U K" while the other sends just my call.

Using the Keyboard

This is a very fancy memory keyer, but one
using the keyboard as an input device, allow-
ing you to send perfect code every time. Us-
ing a keyboard makes it very easy to operate
CW and gives those on the receiving end
perfect copy on their multimode controllers.

Now why should you go with a dedicated
keyboard instead of using a multimode unit?
The biggest reason is simplicity. You don't
need to have a video display or to know any




complicated operating sequences. This also
frees up your computer for use as a dedicat-
ed packet DX cluster monitor, logger, etc., but
still leaves you with perfect CW at your fin-
gertips with no program changing.

I've been using my keyboard for over a
month with no problems whatsoever execpt
for two things (always a catch, eh?). One
small complaint is that the unit produces a
small amount of computer hash, most notica-
bly on the bottom end of 20 meters. The last
memory keyer | owned produced so much
noise it made 20 meter CW nearly impossi-
ble, but this unit has minimum noise in com-
parison.

The other quirk | have encountered is in
the choice of keyboards. | bought a new key-
board at the same time | purchased the key-
er, and for a long time | noticed no problem
until | got on 80 meter CW. At this point | was
ready to toss the keyer out the door. It locked
up at times, sent random CW with no input,
sent crazy things from the memories, and
was just plain useless. Tumns out the problem
is not with the keyer but with the keyboard |
bought. It is very, very susceptible to RF on
80 meters. | tried two other keyboards and
found that my old Tandy keyboard would take
any amount of RF and keep on doing its thing
with no problems at all. However, the new
keyboard would not work on the computer.
Now, on to my other computer, which is a
Magnavox 386. That keyboard would not op-
grate the keyer. It would send just four char-
acters, and four only. So much for the AT-
style keyboard being a random selection
item. You'd better check out your keyboard
with the unit before settling on it as a perma-
nent investment.

Other Features

Other features of the KK-1 are 19 settings
for weighting, auto-repeat delay, adjustable
sidetone, and CW practice. Unlike its little
brother, the MM-3, this keyer can't carry on
conversations with you. However, we're on

Character formation 5-90 wpm
12 memories

Serial numbers 1-9999
Message auto-repeat delay 1-99 seconds

255-character type-ahead buffer
Message capacity 7913 characters
Sidetone range 200-2500 Hz

Power requirement 10-16 VDC at 350 mA

Specifications

Sending speed range 5 wpm to formation speed

Keying output positive to ground and grid-block

Dot-dash ratio (weighting) Normal plus 9 light and 9 heavy settings

KKCOM for Easy Programming

For those of you who want an even easier way to program your KK-1 keyer, AEA now
has a software/hardware package to facilitate loading the memory buffers. Called KKCOM,
the package consists of software supplied on both 3.50" and 5.25" fioppies, and what at
first appears to be a simple cable with a 1/4" stereo plug on one and and a 25-pin computer
connector on the other. However, inside the 25-pin connector is a small circuit board with
10 components on it: four transistors, five resistors, and a diode. This circuit forms an inter-
face between your computer and the KK-1 keyer. The 25-pin connector goes to your serial
port, and the stereo plug goes into the keyer where the paddles normally connect.

The software makes it possible to display what you are typing into the 12 memory
buffers. These message centers can then be uploaded into the KK-1 keyer with the proper
command. The current contents of your keyer memories can also be downloaded into your
computer for storage and/or modification. In addition to memory management, you can also
change your keyer speed, sidetone, spacing, etc., from your computer.

To use the KKCOM system your KK-1 must have version 2 or later firmware. AEA has
certainly been busy making ongoing improvements with their keyer, as they have been
changing the firmware faster than most of us change (your choice of cliche here).

The current retail price of the KKCOM is $49 and it comes with complete documentation,
interface, cable, and stereo plug. If you want to update your KK-1 keyer from version 1 to
version 3 it will cost approximately $75; from version 2 to version 3, $65.

the simplicity of operation bandwagon and
this certainly fits the bill. There are certain
keys on the keyboard that do special func-
tions such as send CQ or “de,” or send proce-
dural signs such as KN and SK with a single
keystroke, plus TUNE. One item that would
be very useful would be an overlay with these
keys marked. Perhaps that will be an item for

the entrepreneurs to come up with.

The keyer is warrantied for one year and
has a suggested retail price of $199.

Its simplicity of operation and the depend-
ability of AEA products in general make this
a keyboard keyer that will fill a niche in
the shack. I'm definitely not going to sell this

one! n

HIGH POWER RF SWITCHED PREAMPS

Model 146
$165
Model 1460S
$165
Model 440
$179

Mode! 146 160W 2 Meters 19db Gain .75db Nf
Model 14605 160W 2 Meters 19db Gain .75db Nf
Model 440 70cm 100W 16db Gain .75db Nf

All preamps have helical filters to prevent out of
pand intermodulation in the receiver. Model 146
covers the entire 2 meter band. Model 1460S is
of very narrow bandwidth and would be suitable
for SSB. Packet, or Satellite. Model 440 is factory
tunable from 430-440 MHz or 440-450 MHz per
customer request. All models are powered with
1310 20 VDC and are mounted at the antenna.

AMPIRE, INC.
10240 NATHAN LANE

MAPLE GROVE, MINN 55369 612-425-7709

RF SWEEP GENERATOR KITS

=~ +==—] MODEL ,
P 06‘:’ &3 RSG

e N SERIES
—— I

Use to check & tune low pass, high pass,
band pass & ceramic filters

RSG-2 |[0-2MHz]| . ... ... .. $ 49.95
RSG=-30 [2=30MHz]. . ... ... $ 59.95
RSG-144 [115-175MHz] . . . . . .5 79.95
RSG-220 [200-250MHz] ....$S 79.95
Shipping and Handling [USA] . .S 4.00 |
| Foreign] . . $ 10.00
Kit includes parts and inst. manual
[cab.knobs and hdwr. not incl.) |
Write or call for free Brochure
BOYD ELECTRONICS 503-476-9583
1998 Southgate Way VISA/MC

Grants Pass, OR 97527

CIRCLE 273 ON READER SERVICE CARD

X-BAND TRANSMITTER

= Miniature (2% x 3% x
1") GaAs microstrip
ransmitter 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 forlong-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.

Complete Assembied System ........ccnine. $39.00
Parts & Instruction Kit ... vccrerrsmennnenen. 329.00
Pius $2 00 Shipping and Handling

INNOTEK Inc.

P.0. 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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any hams have a |2-volt automobile

battery under the operating table for a
variety of uses. There is a continuing need to
know the battery voltage and to keep it
charged. A hassle-free means of solving
these two problems is offered by the battery
monitor and charger controller described in
this article.

This unit displays the battery voltage on a
[0-segment bar LED in increments of 0.5
volts over the range of 10.0 to 14.5 volts.
When the battery voltage drops to 12.0 volis
the unit automautically enables the 110 VAC
line to the charger and begins charging the
battery. As the battery voltage nises to 14.0
volts, the unit disables the 110 VAC line,
turning off the charger. A discrete LED pro-
vides a visual indication of the on-off state
of the charger. The 110 VAC line control 1s
all solid state, eliminating mechanical relays
and the inevitable pitting and dirty relay
contacts. The circuit automatically switches
to the “Charge” condition upon application
of 12 VDC to the unit.

A printed circuit board layout is provided
(see Figures 2 and 3) for builders who desire
to make their own. Etched and drilled boards
are available from FAR Circuits (see the
Parts List) as well. The circuit 1s simple
enough to be easily built on perf board, as a
prototype was. It 1s easy to build and has no
tricky circuits or difficult adjustments. All
components are readily available at most of
the mail order supply houses such as Digi-
Key, or from “Peg Board™ sources such as
JimPaks. The unit is configured to occupy
minimal shelf space on a crowded operating
table, while presenting the display for easy
visibility and power connections near the
rear of the table. This results in the long,
narrow configuration shown in the photos.

The Circuit

The schematic tor the battery momitor and
charger controller is shown in Figure |. The
circuit senses the 12V battery voltage and
applies it to the input of the LM3914. The
LM3914 converts the analog input voltage
to 10 discrete outputs, each of which drives
a segment of the bar LED. The LM3914 in
this unit is wired as an expanded-scale volt-
meter so that the hrst LED lights when the
input is 10.0 volts and the last LED lights
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Battery Monitor and
Charger Controller

by Marion D. Kitchens K4AGOK

when the mput 1s 14.5 volts. Thus, the van-
ous LEDs light following the battery voltage
as it discharges and is recharged. The bar
LED provides the battery voltage monitor-
ing function.

The 4011B quad gate is wired as a set-re-
set flip-flop. The “set” input is connected to
the “12.0V"” LED pin of the LM3914, so that
the 4011B output is set high when the 12.0V
LED lights. The “reset” input is similarly
connected to the “14.0V” LED pin of the

Number 8 on your Feedback card

LM3914. When the battery voltage reaches
14.0 volts the 4011B output is reset low. The
4011B output drives the MOC 3010 optoiso-
lator, turning 1t on and off as the battery volt-
age ranges between 12.0 and 14.0 volts. The
MOC 3010 in turm operates the triac, which
switches the 110 VAC on and off to the bat-
tery charger. Two gates of the 4011B are
wired to control a discrete “charge™ indicator
LED, in an identical set-reset manner. Note
that the 4011B has inputs and outputs wired




ot

S.

1. The chip maintains a constant 1.25V across

2.

pins 7 and 8.
The current thru each LED is determined by
the resistance between pins 7 and 8.
Current =12.5/R1

Current thru R2 is the same (close) as R1.
Pin 6 is the top of an internal precision resistor
chain, and pin 4 is the low end. This chain is
connected to the internal comparators, and is
compared with the voltage at pin S for
determining which LED to light.
The #10 LED lights when pin 5 voltage is that

on pin 6. The #0 LED lights when pin 5

voltage is that on pin 4.

Design Notes:
1. The voltag

2. The voltage across R2 is always...

VR2= (R2/R1)(1.25)
3. The sum of voltage across R1 and R2

Maximun voltage at pin 4 is VR2

0N A

R1 = 1.0K, R2 = 5.0K

LED current = 12.5/1.0K = 12.5 ma
Max V4= (5.0/1.0)(1.25) = 6.25 volts
Min Vs = 6.25 volts (same as above)
Max Ve = 6.25 + 1.25 = 7.50 volts

e across R1 is always 1.25 T.03

can’t exceed the supply voltage, naturally!
Maximum voltage at pin 6 (wiper at top) is YR1+ VR2
Minimum voltage at pin 6 (wiper at bottom) is VR2

Minimum voltage at pin 4 is zero (ground).
Chip to chip variations cause minor voltage variations

Zero to 5 Volt Meter (V6 =5.0, V4=0.0) E
LED Current = 10ma
R1 =12.5.010 = 125K
VR2 = 5.0-1.25 = 3.75

R2 = (3.75)(1.25)/1.25K = 3.75K

a
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Figure 1. Battery monitor and charge controller schematic.
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Figure 2. PCB foil partern (view from copper foil side).

Charger (110VAC)

SEE TEXT & PHOTOS FOR DISPLAY MOUNTING
CONNECT POINTS X-X & Y-Y WITH JUMPERS

Figure 3. Parts placement drawing.
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in parallel to provide the necessary drive to
the other circuil elements.

Construction and Checkout

Construction is rather straightforward
when using the PCB. The PCB foil pattern is
shown in Figure 2. Install all the IC sockets.
resistors and caps as shown on the parts
placement drawing, Figure 3, except for the
560-ohm resistor. Sockets are recommended
for all of the ICs except the triac. which
should be soldered in place. Bolt the triac to
the PCB for good thermal conduction. Ob-
serve proper polarity when installing the 2.2
and 33 MFD tant caps. Note that there are
three jumpers on this PCB. One is near pin 7
of the 4011B and is installed from the com-
ponent side of the board. The other two are
installed on the foil side of the board, and go
between the points marked Y-Y and X-X. as
shown on the parts placement drawing.

The LEDs should be installed next. A
socket for the 10-segment bar LED is rec-
ommended. Note that the bar LED socket is
mounted 90 degrees to the PCB surface. Sol-
der the socket directly to the edge of the
PCB. The resistor lead should be soldered to
all the socket pins along one edge, as shown.
Study the photo to see how the socket and
the 560-ohm resistor are mounted. Solder in
place the “charge™ LED with lead lengths so
that it will extend through the front panel.

At this point the PCB should be carefully
imspected for solder bridges. Check that all
points that should be connected to 12V are,
and that everything that should be connected
to ground 1s. Verily that there 1s no short be-
tween 12V and ground. Be careful checking
this circuit because potentially dangerous
voltages will be present before checkout is
completed. Make sure no 110 VAC is con-
nected for the moment. Remove any voltage
on the two caps by temporarily shorting
across them at the cap leads. Connect an
ohmmeter between test point 1 and ground,
and adjust the 10k pot for a reading of 4.9k.
Adjust the 1k pot for an ohmmeter reading
of 7.2k between test point 2 and ground. Pay
careful attention to the proper orientation of
the ICs and install them. Briefly apply 12
VDC power and verify that the “charge”
LED lights. One segment of the bar LED

P

Next power the PCB with a variable volt-
age DC supply that will cover the range
from 9 to 15 volts. Set the power supply at
about 12 VDC. Adjust the 10k pot for 4.90
volts at test pomnt 1 (TP1), then adjust the 1k
pot for 7.25 volts at TP2. Set the power sup-
ply to 14.5 volts output. and fine-tune the 1k
pot so that the *14.5V"™ LED just lights. The
“14.5V” LED will be the rightmost one
when the PCB is component-side-down.
Then set the power supply to 10.0V and
fine-trim the 10k pot so that the “10.0V”™
LED just lights (the leftmost LED with the
PCB upside down). Repeat these adjust-
ments until the “14.5V" LED lights just as
the supply voltage rises to 14.5 volts, and
that the “10.0V™ LED lights just as the sup-
ply voliage falls 1o 10.0 volts. Note that
there may be some interaction between these
two adjustments.

During the above calibration, the “charge”
LED should light when the voltage falls to
12.0 volts, and should go off when the voli-
age rises 1o 14.5. It is necessary to apply 110
VAC to make the next checks. Use approprni-
ate caution. Connect your charger or a 110V
low-wattage light bulb to the umt. Connect
the unit to the 110 VAC line. Vary the DC
power supply voltage and verify that the
charger or lamp come on and go off at 12.0
and 14.0 volts, respectively. Remove the 110

Photo C. Completed circuit board.

nents. Nothing in this unit should be hot
after operating for several minutes. Do not
check for temperature effects with 110 VAC
applied to the unit.

This completes checkout of the unit. It is
ready for mounting in a small container. A
container can be made from copper-clad
PCB material. It is important that the PCB
be mounted in the container with the compo-
nents downward for proper reading of the
LED display. The “charge™ LED will be on
the right when the board is properly mount-
ed. Figure 4 shows how the battery monitor
and charger controller are connected to the
battery and charger. Note that the 12V bat-
tery connections for the monitor and charger
controller should be connected directly to
the battery terminals as shown. The sidebar
on page 33 contains design principles and
equations for readers who might want to
apply the LM3914 in other applications.

Conclusion

The battery monitor and charger con-
troller has been in use at this QTH for
many months. It serves its intended purpose
well. The automobile batiery under the
operating table stays charged automatically,
and battery voltage is obvious at a glance.
Others are encouraged to build a duplicate
unit and enjoy the hassle-free benefits it

should also light at this time. VAC and check for heating of the compo-  provides. 73]
110 VAC For Parts List
Chﬂrger Resistors
Monitor & 1each 270,560, 820, 22k
_ hﬂl'gﬁ Zeach 10k 27k
' C Jeach 12k
110 VAC Controller 1each Pot 1k, 10k

Line Capacitors

Figure 4. Connections between controller, charger and bartery.

1each 0.1 @ 200V
1each 2.2, 30uF @25V

ICs

1each LM3914, 4011B, MOC3010, RS276-1000
LEDs

1 each 10-segment bar LED, mini LED

Misc. connectors, sockets, elc.

PCB available from FAR Circuits, 18N640 Field
Court, Dundee IL 60118 ($6.25 plus §1.50 S&H
per order).
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An Inexpensive

Number 9 on your Feedback card

Morse Code Keyer

Build your own for under 10 bucks.

friend of mine recently convinced me to

take the examination for an amateur ra-
dio license. I had previously considered ob-
taining a license but was less than thrilled
with the prospect of leaming Morse code. |
arcued that I was as dumb as a stump when
it came to memorization but was assured
that learning code was not as tough as 11
seemed.

I realized that the best way for me to learn
Morse code was to actually generate the
sounds. | perused the various amateur radio
publications in search of a CW practice os-
cillator. | found several in the $30 range but.
being a frugal individual (a.k.a. cheapskate),
I opted to construct an oscillator of my own
design based upon the following parameters:

1. Automatic formation of the dit/dah
length relationship followed with a “space.”
The relationship between the dit, dah, and
space, according to the ARRL Handbook, is
defined in terms of unit length with a dah
three times longer in duration than either the
dit or space. A paddle set was used in place
of a straight key to accommodate this fea-
ture.

2. Memory—holding one paddle “down”™
repeats the tone with the appropriate spacing
inserted 1n between. Holding both paddles
“down™ alternates between dit and dah with
a space inserted between tones.

3. Variable character speed to allow for
advancement.

4. Total project cost of less than $10. All
ICs and components were 10 be standard,
readily available items, as | have rarely had
luck locating those neat, obscure compo-
nents that are used in some designs. Fortu-
nately, | have a box (OK, several boxes) of
recycled circuit boards and parts. to which
my wife affectionatelv refers as “junk.”

5. Long battery life to last through the
countless hours of practice.

6. Adjustable sidetone oscillator.

7. The ability to connect the device to a
transmitler,

Theory of Operation

I computed the acceptable frequency
ranges for both the adjustable sidetone and
character length oscillators as an initial de-
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sign step. The oscillators were constructed
using gates C, D, E. and F of Ul, a CD4049
CMOS hex inverter with: Frequency =
1/(2.2 RC). The sidetone oscillator uses a re-
sistance which varies from 6.8k ohm
through 16.8k ohm, and a 0.047 uF capacitor
to generate a frequency which adjusts from
approximately 550 Hz to 1400 Hz. This ac-
commodates the typical sidetone frequency
range of 800 to 1200 Hz.

The umit length oscillator incorporates a
resistance which varies from 3.3k ohm to
13.3k ohm, and a capacitance of 2.0 yF to
create an adjustable 17 to 69 hertz oscillator.
This oscillator provides the clock for U4, a
CD4017 CMOS decade counter. The state of
the U5 multiplexer AO and Al lines selects
the main timing clock from either the 2, 4, 6,
or 8 output of the decade counter, depending
on whether a dit, dah, or space is under pro-
duction. This configuration provides a con-
sistent unit length relationship which is inde-
pendent of frequency or oscillator drift. The
use of the even outputs divides the clock by
2, resulting in a unit length frequency of 8.5
to 34.5 Hz. As the ARRL Handbook equates
code speed, in words per minute (wpm). to
the Frequency x 1.2, the oscillator produces
a continuously vanable 10-41 wpm charac-
ter rate.

The “tone” cycle 1s initiated by depressing
either the DIT or DAH paddle. Activating
the DIT paddle places a high on the K input
to the U3A flip-flop. The J input to the flip-
flop is low, provided the DAH paddle is not
also depressed. With the inhibit line to pin 6
of the U2B NOR gate low, the transition
caused by depression of the DIT paddle
clocks the U3A flip-flop, causing the Q out-
put to toggle low. Since the J input of the
U3B flip-flop is high and the K input is low,
clocking the gate with the same pulse sets
the Q output high, thereby temporarily in-
hibiting any further paddle clock pulses. The
NOT Q output toggles low at this time. en-
abling the decade counter, the multiplexer,
and the U6B BCD counter, which turns on
the Q1 transmitter key transistor. The multi-
plexer’s YOx inputs now selected as A0 and
Al are both low. The DIT tone is created as
the sidetone oscillator present on the multi-
plexer’s YOA input is passed through output

ZA 10 the speaker,

Aflter two unit length oscillator cycles, the
equivalent of a DIT, the decade counter’s Q2
output sets high. This high is gated through
the multiplexer's ZB output, which clocks
the U6A BCD counter, setting the Q0 output
high. The QO output resets the U6B BCD
counter to turn off the transmitter key tran-
sistor. The QO output also drives the multi-
plexer’s input select line A0 high to now se-
lect the YIx inputs. This silences the
sidetone as Y1A is grounded and selects the
decade counter’s Q4 output as the new
source for the USA BCD counter enable
clock. The decade counter’s Q4 output re-
quires two additional unit length oscillator
cycles, the equivalent of a SPACE, before
setting high to clock the U6A BCD counter.
Clocking the U6A BCD counter sets the QI
output high. This clears the U3B flip-flop to
disable both the decade counter and the mul-
tiplexer while releasing the paddle clock in-
hibit line, pin 6 of U2B, and resetting the
U6A BCD counter. The memory function
utilizes the U2B NOR gate to generate a
clock pulse and initiate a tone cycle if either
paddle is depressed during the release of the
paddle clock inhibit line. If both paddles are
depressed. the U3A flip-flop Q output tog-
gles states, thereby alternating between DIT
and DAH tones. The keyer is now ready to
gencrate the next tone.

The operation of the DAH paddle is simi-
lar, except the U3A flip-flop Q output tog-
gles high. This selects the decade counter Q6
output, which requires three times as many
clock cycles as the use of Q2, and in doing
so sets up the appropriate DIT/DAH length
relationship. The decade counter Q8 output
functions as the SPACE interval, identical in
operation to the use of Q4, described in the
previous section.

The final stage of the circuit is comprised
of transistor Q2 which, in conjunction with
resistors R11, R12, and R13, forms an ad-
justable gain amplifier for control of the
sidetone volume.

Construction

The complete circuilt, illustrated in the
schematic shown in Figure 1, uses six stan-
dard 4000-series CMOS ICs in the design.
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N2YMW CW KEYER 3/95

All of the required parts were obtained by mail order for

less than $10.

U1 4049 Hex inverter/buifer

2 4001 Quad two-input NOR gate

U3 4027 Dual JK, set/clear flip-flop

U4 4017 Decade counter

Us 4052 Dual four-channel analog
muitiplexer/demultiplexer

us 14518  Dual BCD up counter

u7 78L05 5V regulator

J1-J11 Jumper wires

Q1 2N2222 NPN transistor

R1, R2, R3, R104.

R4, R8 10k potentiometer
R5 3.3k resistor, 1/4 watt
R6, R9 27k resislor, 1/4 watt
R7 6.8k resistor, 1/4 watt
R12 33k resistor, 1/4 watt
R13 1.2K resistor, 1/4 watt
C1 2.0 uF capacitor
Cc2 0.047 uF capacitor
C3 1.0 uF capacitor
K1 5V PC board relay—optional
(Radio Shack 270-243 or equivalent)
1200 ohm piezo speaker
(Radio Shack 273-091 or equivalent)
SPST swilch
SV battery connector

Metal case, approximately 5° x 3" x 2"
Miscellaneous hardware

Parts Sources:
Mouser Electronics, several locations nationwide
(800) 346-6873

Radio Shack

A PC board is available for $5.50 plus $1.50 S&H from
FAR Circuits, 18N640 Field Court, Dundee, IL 60118.

Parts List

Tk resistor, 1/4 watt

(Radio Shack 270-238 or equivalent)

;uU

SIDETONE FREQ

b -

O 2 & m@umr%ﬁu@

Figure 3. Printed circuit board parts layout.

CMOS was chosen because this component
series consumes minimal power, thereby
prolonging battery life. I wire-wrapped the
original design on a phenolic board which
was then installed in a metal enclosure to
minimize RFI. The printed circuit board

shown in Figures 2 and 3 has since been de-
veloped to simplify construction. | was able
to stuff and solder the circuit board in less
than one hour.

[ have been quite satisfied with the key-
er's operation during my many hours of

practice. I have not yet had a chance to con-
nect the unit to a QRP transceiver but hope
to do so by the end of the year. Please note:
The 2N2222A NPN transmitter key transis-
tor 1s used in an open collector configura-
tion. The transistor will safely switch a max-
imum of 40 volts, which may be inadequate
for some transmitters, especially the older,
vacuum tube variety. Figure 1 details the op-
tional relay circuitry which 1s required to
switch the higher voltages typically found in
older radios. Please check the transmitter’s
operating manual prior to connection of this
unit. 1 hope you enjoy this project as much
as | have. 73]

A CP.LRX

Dealers for Kenwood, Yaesu, Icom,
Cusheraft, AEA, Kantronics,
Bencher, Diamond, Astron, MF.],
Hustler, Ameritron, Larsen, ARRL,

and more...
Service 18 also available.

Get your best price
then call us LASTY

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

CIRCLE 156 ON READER SERVICE CARD

COMTELCD 'NDUSTRIES

Dual Band
Mobile

Antenna
140 MHz, 440 MHz
s MAGNET MOUNT

$21.95
150 watt 12it. RG58 + conneclor
PERMANENT MOUNT $23.50
‘ with NMO/TAD mount 17ft RG58
BNC or PL259 connector

i DBD2 DUPLEXER $49.00
g UHF connectors 8" leads
‘ Add 3.50 S&H

1-800-634-4622
COMTELCO INDUSTRIES, INC.
501 Mitchell Rd., Glendale Hs., IL 60139

CIRCLE 15 ON READER SERVICE CARD
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Rack Shelves

Rack Equipment Cabinets
Antenna Grounding Kits
Tower Mounted Box Kits
Dipole Hangers

Other enclosures

Small sheets Aluminum and Brass

Byews (Chassis Rits
Charles Byers K3IWK
5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901
Between 6PM and 9:30PM EST. Eves.

‘ “Distributorship Available”

EIFIE 222 ON READER EFWICE CARD

| Chassis Kils
Cabinet Kits

| Assembled Cabinets
Slope Box Kits

UHF & VHF Antenna
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Number 10 on your Feedback card

Measuring the Antenna

from the Shack

The half-wavelength feedline and how to get it.

Pcrhaps the two most common measure-
ments that you can make on an antenna
are its resonant frequency and its impedance
at the place where the feedline is connected.
Measuring the resonant frequency of the an-
tenna is important in assuring that the anten-
na will efficiently radiate a signal: measuring
the impedance is important in assuring that
the feedline will transfer the signal to the an-
tenna,

Making rehiable contacts requires transfer-
ring maximum signal to the antenna. and ra-
diating maximum signal from the antenna to
other receivers. Unfortunately, most of us are
in a hurry to get on the air so we cut the an-
tenna to length with a tape measure, connect
a piece of coax long enough to reach the
shack. and begin to operate. Only after an-
tenna erection do we realize that the SWR is
not what we would like it to be. An antenna
tuner or transmatch will not resonate the an-
tenna nor improve the power transfer at the
feed point to the antenna.

You can also prune the feedline, or length-
en it. to get a different SWR reading. This
will not really change anything either. The
SWR reading is most accurate when it 1s
lelling you the worst possible information it
can tell you: the highest SWR reading it can
give you. A low reading may be accurate, but
it may also be way off base. If the SWR 1s
very high. there will be maxima and mimima
all along the feedline. If the feedline length is
such that your SWR bridge 1s at a mimimum
voltage point, the SWR bridge is not telling
vou how bad things are.

To maximize radiation from the antenna
and power transfer to the antenna, we must
resonate the antenna and improve the match
of the feedline to the antenna.

There are many good instruments avail-
able. A dip meter or antenna bridge will
give resonant frequency measurement. A
nois¢ bridege or a resistance and reactance
bridge may be used for impedance measure-
ments. Such measurements must be made at
the feed pomnt (see Relerence 1) and, to gel
true readings, we can only make these mea-
surements with the antenna at its operating
position.
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Making the Measurements

We cannot stand in the air at the feed
point with the antenna at its operating height
and make measurements. We must use a
length of feedline that is an electrical half
wavelength at the operating frequency. (Ac-
tually, this is even better than standing in the
air at the feed point next to the antenna be-
cause it reduces body capacitance.)

The half-wavelength picce need not be
heavy-duty cable. Anyv small cable, even twin
lead, will do. If a half wavelength will not
reach the antenna, use two or three hall wave-
lengths or any integer number. However, re-
placing the feedline and making multiple mea-
surements and adjustments can be tedious.

The standard method requires many steps:

1) Lower the antenna.
2) Replace the feedline with a half wave-
length piece (or two, or three, eic.).

LOOP

3) Raise the antenna to regular operating
height.

4) Measure the resistance. reactance, and
resonant frequency. If the resistance is
within 10% of the feedline impedance and
the reactance is between +5 and -5 ohms
(a good match), and the resonant frequen-
cy within 5%, you have good power trans-
fer and radiation. Go 1o step 8.

5) Otherwise, lower the antenna again.

6) Adjust antenna length and/or matching
section.

7) Go back to step 3.

END OF LOOP

8) Replace half-wavelength feedline with
your regular feedline.
9) Raise the antenna.

My method replaces steps 1. 2, and 3 and
reduces the loop with an incremental adjust-
ment of the existing feedline. Incremental
adjustment i1s a way o extend your existing
feedline to a true half wavelength of feedline
(or multiple), without lowering the antenna

CHART 1

TABLE OF LENGTHS OF COAXIAL CABLE YOU CAN USE FOR

INCREMENTS OF A WAVELENGTH AT EACH AMATEUR BAND.

01 02 .04 .08 16 32

FRE
28.3 MZ 0° 2.75 0" 5.5 0° 11" 1' 107 3 g 74"
24,9647 0° 3.1° 0" 6.25" 1" 50" 3 0 4 2 g8 4
21.2MZ 0 3.6 0' 7.5 1" 2.7 2" 5.4" 4" 10.9" 9' 10"
18.13MZ 0° 4.3" 0’ 8.6" 1’ 5,2" 2 10.4" 5 8.8" ' 5
14342 0 5.4 0’ 10.8" 1’ 9.8" 3 7.6" 7' 3.25" 14° 6.5
10.12%2 0" 7.7" 1° 3.4° 2 6.8 5" 1.6" 10° 3.25° 20" 6.5
7.20Z 0 10.8 1° 9.6" 3 7.3° 7" 2.6" 14" 5.3° 28" 10"
3.75M2 1 9 3 55" 6 11° 13° 10.6~ 27" 8.7° 55" 7°
1.875MHZ 3' 5.5 7" 2" U 5" 28" 1° 56" 2.5° 12’ 5
T OTHER PRACTICAL UNITS MHICH MAY BE USED :
ENGLISH UNITS
(18 - 26MHz.) 3" 6" 1 2 4 8"
(7 - 14 Wiz.) 9" 1.25° 2.5 3 10° 20"
(1.8- 4 Wiz.) 2" 4 g 16 32° 64"
METRIC UNITS '
(18 - 28MHz.) 12.5 CM 25 CM. 50 1 METER 2 METERS 4 METERS
(7 - 14 Miz.) 37 CM. 75 CM. 1.5 METERS 3 METERS 6 METERS 12 METERS
(1.8- 4 Miz.) 1 METER 2 METERS 4 METERS 8 METERS 16 METERS 32 METERS
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‘ ‘r MON. - FRI. 9-5
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AMATEUR CENTER Sundays &

Holidays!
Proud to be "AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER" =
937 l

Serving Amateur Radio Operators Since 1 -:

182 North Maple - P.O. Box 73 Watertown, SD 57201

SALES ORDER DESK 1-800-927 (4261) SERVICE (605) 886-7314
FAX (605) 886-3444 FAX Product Info (605) 886 6914

ANTENNA/Equipment SPECIALS!!!

e e
Call now! Quantities limited!

BUTTERNUT DAIWA 1BAVT-WBSVERTICAL BO-10 METERS £996.85
A1T7-12 17&12M KIT FOR HF-6VX $30.95 CN-520 METER §79.95 28BS 2 METER BEAM $39.85
A18-24 17&12M KIT FOR HF-6VX $39.95 CS-4 BNC SWITCH £31.85 7031DX 70 CM BEAM ANTENNA $13995
10-11 BUTTERFLY 10 AND 11 METER BEAM $88.95 CS-201 "N* 2 POSITION COAX SWITCH GRK-88 GROUND RADIAL KIT DX-88 $45.05
MCA 12M KIT FOR HF3B $15.00 WFN" GOLD PLATED $26.85 RRK-88 RESANANT RADIAL KIT DX-88 $58.95
2MCV-5 2 METER ANTENNA $39.95 g85.2 SENSOR SWITCH $28.95 160MK-B82 160M KIT FOR DX-88 $125.00
7JOMCV-5 70 CM DB GAIN ANTENNA £30.95 NS-6638 140-450MHZ BASE CROSS NEEDLE SWR/PWH 2155 7OCM OSCAR BEAM 30EL 10'BOOM 59985
JOMCV-T 70 CM ANTENNA 7DB 54995 MTR $165.95 2185 2M OSCAR BEAM 16EL 14BOOM $145.00
MPS MOUNTING POST SLEEVE $9.95 U-66H 1.8-150MHZ SENSOR $£69.95 2178 5' FIBERGLASS OSCAR BOOM $45.00
220CV-5  220MHZ ANTENNA $39.95 U-6652 800-1300MHZ SENSOR $89.95 215DX 2 MTR BEAM $145.00
20MRK 20M RESONATOR FOR HF2V $29.95 U-66v 104-525MHZ SENSOH $59.95 14RANMG ROOF MOUNT 12/14AVQ-S/1BAVT-S $48.95
30MRK 30M RESCONATOR FOR HF2V $20.95 U-68V "N* 140-525 MHZ SENSCR $65.00 LA-1(228) MIL-SPEC LIGHTNING ARRESTER $69.95
RME-| ROOF MOUNTING KIT W/RADIALS $49.95 LA 1600 160 METER LOAD COILHYTOWER $49.95
SC-3000 SCANNER ANTENNA $68.85 HUSTLER TELEX HEADSET -- HEADSET $50.95
TLK TOP LOADING KIT FOR HF2V £18.85 BBLT-144A 2M MOBILE/TRUNK MOUNT §20.95 V2R COILS REPLACEMENT COILS $25.00
BBLT-440 440 MOBILE/TRUNK MOUNT $20.85 vas 220 VERT $60.95
CUSHCRAFT SBTV TRAP VERT £99 95 V4R COILS HIGH WATT BREPLACEMENT COILS $25.00
TEN-3 10M 3 EL. 8BOOM MONOBAND $85.00 C-29 STAINLESS STEEL SPRING (4) $12.85
10-4CD 10M BEAM 4 ELEMENT MONOBAND $179.85 c-32 BALL MOUNT (5) $8.95 KLM
12-4CD 12M BEAM 4 ELEMENT MONOBAND $179.95 CG-220 220 MHZ COLLINEAR ANT. £21.95 APS-1 ANT-POLARITY SWITCH (OSCAR) £29.95
15-4CD 4 ELEMENT 15 METER MONOBAND $210.00 CGT-220 220 MOBILE ANT $36.95 CJ-220 40" 220MHZ CLOSED "J' ANT $39.95
20-3CD 3 EMEMENT 20 METER MONOBAND $269.95 FXM FX-MAG MOUNT $14.00 CJ-440 440 J-POLE-VERT $39.95
20-4CD 20M 4 EL 32 FT. BOOM/ MONOBAND $369.95 FX-220 220 MHZ BASE LOAD ANT. W MAG MT $29.95 KT34XA UPDATE KIT $239.95
A103 30M ADD-ON KIT FOR A-3WS $99.85 G2537 FIXED ANT. 25-37TMHZ (10 METER) $79.95 2M-14C 2 MTR SATELLITE ANTENNA $1498.95
A-144-11 2M BEAM / 11 ELEMENT $45.95 Ga-270R 144/440MHZ, 6DB/6DB BASE STATION $1258.85 10M-4 10M BEAM $189.95
A147-22 22 ELEMENT 2 MTR ARRAY $189.95 G7-220 220 MHZ TDB FIXED STATION ANT 5129.95 15M4 15 METER 4 ELEMENT MONOBAND $210.00
AFB-2 160-10M 9-BAND BALUN £39.95 HLM TRUNK LIP MT W/SWIVELAT'COAX  $15.85 15ME 15 METER 6 ELEMENT MONOBAND $475.00
AFM-24DA 220MHZ 4-POLE $85.00 HOT REMOVABLE MOUNT W/1T COAX £17.95 17M-3 17M BEAM $299.95
AFM-44DA 440 MH2 4-POLE $69.95 MAG-2 MAG FOR BBL SERIES, XBL SERIES OF CB 20M6 6 ELEMENT 20 METER MONOBAND §799.95
CS2EM 10 MTR MOBILE ANT $40.95 ANT $10.00 40M-3 3 ELEMENT 40 MTR YAGI $63395
CS50M 46-54MHZ MOBILE ANT $45.00 MRK-2 RADIAL KIT WMOUNT CG-144/SF-2 $1485 KP-2/6M 8 METER MAST MOUNTED PREAMP 559195
CS-147M 2M MAG MOUNT £$49.95 MM-3 UNIVERSAL MOUNT 34" HOLEMT  §15.95 KP-2/220 220MHZ MAST MOUNTED PREAMP 59995
CS-220M 220 MHZ MAG MOUNT $49.95 AMX-10 10 METER 1KW RESONATOR/SPRING $24.95 3-60-1:1 4KW PEP FERRITE CORE BALUN $45.00
CS-270M  2M/440 MAG MOUNT $59.95 SF-220 200MHZ MOBILE ANTENNA : $10.95 1.2-2N POWER DIVIDER $20.85
CS50T 48-54MHZ MOBILE ANT $49.95 TGM-1 TRUNK GROOVE MOUNT $9.95 2M-4N 2 PORT 2 METER POWER DIVIDER $69.95
CS-147T 2M TRUNK MOUNT $49,95 UGM VHF-UHF 1/4 WAVE MAG MT. ANT $17.95 2M-50 POWER DIVIDER $29.95
CS-220T 220 MHZ TRUNK MOOUNT $49.95 VRK-1 RADIAL KIT FOR HF VERTICALS $25.95 2M-50N POWER DIVIDER £28.85
LAC-1 COAZ ARRESTOR $5.00 220-2N 220MHZ 2 PORT POWER DIVIDER $59.85
LAC-4N 200W TYPE(N) GAS ARRESTOR $39.95 TELEX 440-4N 440MHZ 4 PORT POWER DIVIDER $69.95
LAC-4NH 2KW TYPE(N) GAS ARRESTER $39.95 AR-40 32 SQ FOOT ROTATOR COMPACT $139.95 440-50N POWER DIVIDER 52085
LC-2 200W CARTRIDGE £12.85 BN-4000N HI POWER CURRENT BALUN W/N $49.95
LC2 KW 2KW CARTRIDGE $14.25 DISCOVER 7.1 - 7-1 1EL 30 OR 40M DIPOLE 317995 MISCELLANEOUS
PD4 PWR DIVIDER FOR 4 13B2'S 3995 12AVQ-S 20-10 METER VERTICAL $79.95 K-300 GUTTER MOUNT $29.95
A115K PWR DIVIDER FOR 2 A144-11'S $29.95 103-BAS 3 ELEMENT 10 METER BEAM $89.95 F-1230 1.2 GIG BASE ANT $119895
AS5355K PWR DIVIDER FOR 2 AS50-35/55 328.95 105BA-5 10M 5 EL LONG JOHN BEAM $168.85 CR-2145 2NMTR220 MHZ DUOBAND ANT. $89.95
225K PWR DIVIDER/HARNESS 2 1382'S $£50.95 153BA-S  15M 3EL BEAM $119.95 DP-SPM MAG MOUNT UHF (58U) £20.95
425K PWRH DIVIDER FOR 2 4218XL'S $29.95 155CA 15M BEAM $279.95 SPM-35 MAG MOUNT UHF $20.95
2208K PWR DIVIDER FOR 2 220B'S $65.00 203-BAS 3 ELEMENT 20 METER BEAM $219.95 TK-210 £29.85
B175K PWR DIVIDER FOR 2 617-6B'S $89.95 208BAS 5 ELEMENT 20 MTR MONOBAND ANT $399.85 TK-214 ANT $29.85
230VPK VERT.PBL KIT 2-215§WB'S $99,95 2BDQ-S B80/40 TRAP DOUBLET $59.95 U-8000 144/430/1200 MHZ VERTICAL $129.95
R45K 15,17M CONVERSION KIT FOR R-4  $29.95 5BDQ-S 80/40/20/15/10M 94"TRAP DIPOLE $89.95
R57TK CONVERSION KIT FOR R-5 £40.895 GPG-2B 2 METER VERTICAL GROUND PLANE $34.85
sSVB VINYL BOOT COVERS $8.00 HB-144-GRI 2 METER MOBILE $20.95

We handle all Major Lines of HAM RADIO Equipment and take trades!
We sell Reconditioned and Guaranteed USED EQUIPMENT!

Call Today for our Catalog / Used Listing!

———— e




or replacing the feedline. It requires a little
patience and some time, but very little ex-
pense.

This method requires five or six pieces of
coax, each with an inexpensive slide-on
coax connector. These are easy to put to-
gether. They should have a binary relation-
ship in length, such as 1, 2, 4, 8, 16, or pos-
sibly 32. Make up combinations of pieces to
convert your existing feedline to a true half
wavelength for the time you are measuring
it, and remove the pieces when you want to
operate. (You still have to lower the antenna
once to make the final adjustment.)

You can use any scale you want for find-
ing the sizes of the pieces of coax. I wanted
to find the resonant frequency at 3.750
MHz, so I calculated the sizes for 0.01, 0.02,
0.04, 0.08, and 0.16 wavelength at that fre-
quency. Later 1 added 0.32 wavelength.
Chart 1 shows both the actual sizes | used
and the corresponding sizes for other fre-
quencies. They are called increments be-
cause each small piece (a fraction or incre-
ment of a wavelength) can be added to other
small pieces to reach a half wavelength.

Instead of fractions of a wavelength, you
can “scale” the pieces of coax according to
inches or centimelers; these are included in
the table. Any scale will work, as long as it
1s small enough and you have enough
pieces. Chart 1 gives a number of examples
of lengths that may be useful, and indicates
that other measurements may be used. The
increments are 1o be added to your existing
feedline as explained below.

To use these pieces of coax:

1) Assemble them into every possible com-
bination of lengths, as shown in Chart 2.

2) Try each combination, adding it 1o the
shack end of the existing feedline.

3) Use your noise bridge or resistance bridge
and impedance bridge to determine resis-
tance and reactance at that combination.
Write down your readings.

4) Plot these points on graphs.

My antenna was long for the 80 meter
band, and | wanted to adjust it to resonate at
3.750 MHz. At the flat portion of the curve
on my graphs there is an equivalent half

CHART 2 COMBINATIONS OF INCREMENT UNITS
INCREMENT OF A WAVELENGTH AT EACH BAND
-1 LGRS e 01 .02 .04 .08 .16 .32
MEASUREMENT NUMBER )
3 X
3 X X
4 X
5 X X
6 X X
7 X X X
a X
9 X X
10 X X
11 X X X
12 X X
X X X
X X X
X X X X
16 X
17 X X
18 X X
19 X X X
20 X X
21 X X X
X X X
X X X X
X X
25 X X X
26 X X X
27 X X X X
X X X
X X X X
X X X X
31 X X X X X
32 X
40 X X
50 X X
63 X X X X X X
The above combinations are assembled and connected (in series).

wavelength of the feedline. This is halfway
between the peaks of the one-quarter and
three-quarter wavelengths. That shows the
ideal increment, the amount of added feed-
line that makes a half wavelength equivalent
out of your existing feedline, without lower-
ing the antenna! With that added length in
place, you can measure the real resistance,
reactance, and resonance.

In my case, the half wavelength was
reached by adding 0.34 wavelength. The res-
onant frequency was 3.025 MHz, and the re-

sistance was 2] ohms with a reactance of +1
ohm. The SWR was 2.5:1 at this point, but
the SWR wandered all over the place as the
feedline length was changed! The only accu-
rate SWR reading was the one at the half
wavelength point. If I had chosen to, I could
have made the antenna and feed point match
look pretty good by adding 0.45 wavelength
of feedline permanently to make the SWR
read 1.6:1! But | would only be fooling my-
self.

The resonant frequency of 3.025 MHz

MORSE CODE MuUSIC!

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

and classrooms! Order:

“THE RHYTHM OF THE CODE”

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

KAWA RECORDS

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

Check or money order only. We ship all orders within 5 days.
MA residents add 5% sales tax
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Ross KE3EE

Jeray K3FKI
Dave KA3ZNY

4309 Northern Pike Blvd. Monroeville, PA 15146
(412)374-9744
FOR ORDERS ONLY CALL (800)854-0815
Specializing in Preowned
Amateur and Shortwave Equipment
Buy * Sell » Repair » Love To Trade
We Carry All Major Brands of New Equipment
We Now Custom Design & Build Computers

For HAMs by HAMs
All of The Latest Hardware & Software

Call For Details
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From

wom  RC-1000
Ct::r!‘rn::}ufer REPEATER
Concepts CONTROLLER

* Autopatch » Reverse Autopatch
¢ User Programmable CW ID,

Control & User Codes & Timeoutls

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

Micro Computer Concepts
_j 8849 Gum Tree Ave.
———=— New Port Richey, FL 34653

813-376-6575
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called for a reduction to 81% of the original
length to get to 3.750 MHz (3.025/3.750). 1
lowered the antenna one time, cut it 19%,
and raised it back up. It resonated at 3.740
MHz; the resistance was 48 ohms and the re-
actance was +1 ohm. The SWR was 1.1:1.
That was close enough for me, so | stopped
right there.

| removed the extra feedline, and operated
with the assurance that | was transferring
maximum power to the antenna, and radiat-
ing maximum signal. My signal strength re-
ports are up about 10 dB. Best of all, I know
that my antenna is operating at peak effi-
ciency!

References:

. ARRL Antenna Book, 16th Edition,
1991, pp. 2-6.

2. Antenna Impedance Matching, Wilfred
N. Caron, 1989, pp. 2-9.

Velocity Factor

The equation | used for calculating the
feedline lengths, including the velocity factor
(coaxial cable propagation factor), was: Feet
= (486/MHz) x VF x N/50, where VF = veloci-
ty factor and N = number of hundredths of a
wavelength you want. For example, for 0.02
wavelengths, N = 2; for 0.04 wavelengths, N
= 4. The velocity factor | used was 0.70, de-
termined by measurement.

The standard reference tables (from the
ARRL Antenna Book, 16th Edition, pp. 24-
19) of characteristics of transmission lines in-
dicate the following values for the velocity
factor in common transmission lines:

Transmission Line Velocity Factor

RG-8X 0.75
RG-8 0.66
RG-8 Foam 0.80
Belden 9913 0.84
Belden 9914 0.78

| determined the velocity factor of my
length of coax with a noise bridge and a gen-
eral-coverage receiver. | used the simple for-
mula: VF = Li/984 x N, where VF = velocity
factor, L = line length in feet, f = frequency in
MHz., and N = number of electrical wave-
lengths in the line.

To use this formula, select a piece of the
coaxial cable you are going to use. It should
be equal to, or slightly longer than, either
one-quarter wavelength or one-half wave-
length for the frequency of greatest interest.
Attach a PL-259 coax connector to one end.
If it is about one-quarter wavelength long,
leave the other end open; if it is one-half
wavelength long, then short circuit the other
end. Attach it to the noise bridge. Set the
noise bridge to zero resistance and zero re-
actance (R = 0 and X = 0). Tune the receiver
for a null in the noise bridge signal, and you
have found the frequency (f) to plug into the
formula above. N will be either 0.25 or 0.50,
according to whether you chose a quarter or
a half wavelength. Determine L with a good
tape measure.

My calculations showed the VF of the RG-
8X | was using to be 0.70, rather than the
0.75 shown in the table. This was probably
taking into account the connector used and
other unknown factors.

For High Performance in Repeater
Technology, Go with the Leader—

® 10-40 Watt Units

® 2M, 222,440 MHz

® Super Sensitive/Selective Receivers

® Unusually Good Repeat Audio

e Proven Performance throughout
the World!

3 e — .

' 2M 220 MHz

10-150 Watts

L

SCR1400
REPEATERW/150 WT. 2M Amp
& 30A POWER SUPPLY.

(All items available separately)

Shown in optional cabinet.

Call or write today for details and prices!

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

Sold Factory Direct or through Export Sales
Reps. only.

SPECTRUM

S-7TR Basic Repeater

® «“Stand Alone"
or use with
your controller

e E

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

The S-TR 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 cos
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/Lo
TX Power; Tone & Timer Units; Sharp
RX Filters; Power Amps, etc.

B Complete Line of VHF/UHF Rcwvr.
& Xmtr. Link Boards & Assemblies
also available. Plus ID, COR, DTMF
Control Bds., Antennas, Duplexers,

Cabinets, etc. Inquire.

/1777 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S4 = Norristown, PA « (610) 631-1710 « FAX: (610) 631-5017
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Number 11 on your Feedback card

by Peter H. Putman KT2B

The COY2M3EL
“Stealth” VHF Yagi

Swiech Communication Systems
12218 Greentree Road

Poway CA 92064

Telephone: (619) 748-0708

Price Class: $64.95 (MSRP)

A 144 MHz antenna from Swiech Communications Systems.

hile doing some cleanup this past spring

in my amateur radio “barn” (a small shed
in my back yard full of masting, antennas and
coax), | came across an old, beat-up, bent,
dented and otherwise trashable KLM four-ele-
ment 2 meter yagi. I've owned this particular
antenna for about 14 years and it has really
been through the ninger, accompanying me on
over a dozen mountaintopping trips, more
than a few Field Days, and several public ser-
vice events.

It got me to wondering if anyone made a re-
ally durable yet portable yagi for yeoman 2
meter service—as a temporary link antenna—
for Field Day use or the odd mountaintop trip.
This “ideal” antenna would have to be fairly
lightweight yet very durable and take a mini-
mal amount of time to assemble in the field.
“Dream on,” | thought ... until | made the
rounds at Dayton last year!

The COY2M3EL “Stealth”

This nifty three-element 2 meter beam
caught my eye the minute | walked past the
Swiech Antennas booth: It's jet black with

Eer e E e
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Photo A. The Swiech COY2M3EL vagi.

steel hardware and nickel-plated connectors
and really resembles something from the Air
Force's “stealth” technology program. The
boom is round like most conventional yagis,
and the elements mount to the boom with a
composition block that attaches with a single
bolt and wingnut. Black end caps and protec-
tive tips on the 1/4°-thick elements finish off
the professional appearance.

The “Stealth” measures 38"—quite a bit
shorter than most small 2 meter yagis |'ve ev-
er used, but also heavier by at least a pound.
Indeed, the “Stealth” is a very substantial an-
tenna and | have no doubt of its ability to sur-
vive severe weather in a permanent installa-
tion. However, the slight increase in weight
does make a difference when you lug it
around for some time in a portable application,
so Gene Swiech WB9COY recommends this
antenna (and its 440 MHz companion, not re-
viewed) for temporary and permanent point-to-
point link operations.

Assembly of the COY2M3L is very simple—
you just slide each element and its mounting
block onto the boom, center them over the

-

e

mounting holds, and insert a stainless #8
screw and wingnut to fasten it. Gene also in-
tended for the COY2M3L to be carried in a
standard nylon zipper bag, hence the protect-
ed element ends and boom caps. The boom-
to-mast clamp fastens directly through the
boom with a single U-clamp, and you can opt
for either vertical or horizontal operation.

Performance

Swiech claims 6.1 dBd (over a dipole) gain
for the yagi, and while | couldn’t accurately
verify this number | did take a look at the pat-
tern and VSWR using a simple test range with
a 2 meter source and whip antenna several
wavelengths distant. At 45 degrees either side
of the test signal, it was reduced by 2.5 dB
while at 90 degrees, the signal was down by
16.5 dB, and the front-to-back ratio clocked in
at 10 dB—adequate for foxhunting or link
work.

The feed is a gamma maich design, which
usually results in a narrowband match with
corresponding hi-Q response. | swept the an-
tenna from 140 MHz to 150 MHz, showing 2:1

Photo B. Close-up of the gamma match element mounting block.



SWR at 143 and 149.5 MHz. At 144 MHz, it
dropped to 1.4:1 and at 146 MHz the Bird 43
showed less than 1.05:1. VSWR does not in-
crease appreciably until about 149 MHz—at
148 MHz, it was less than 1.25:1. In general,
the COY2M3L showed very good response
across the entire band.

In Actual Use

| loaned the COY2MB3EL out to a local club
for a foxhunt this past summer, along with a
couple of step attenuator boxes and a small
mast. The consensus was (A) It's a bit heavy
for holding in your arm over any length of
time, and (B) who cares?—it's the sharpest-
looking antenna in the crowd! The patiern
was adequate for DFing with the step attenu-
ators, so perhaps a mobile installation would
be more appropriate when on a hunt.

The acid test: Would it survive one of my
long hikes up a mountain loaded down with
radios, batteries and masting (especially

when I'd “whack” into a rock or tree on the
narrow trail)? Well, the COY2M3EL came
through looking a lot better than the rest of
my antennas. Although | prefer square boom
material to make element alignment easier, |
will say that a strong round boom generally
holds up better in the long run. Not only that,
but the COY2M3EL's compact size took up
less room in my pack.

As far as contest performance goes—
well, how much can you expect from a short
three-element yagi? The COY2M3EL was
just perfect for making dozens of 2 meter
FM contacts, while | relied on my nine-
element Tonna for the long-haul SSB and
CW work. No doubt about it, the COY2M3EL
is far better suited for general-purpose tem-
porary and emergency portable and fixed
use than in contest operation, but | bet it will
look and work just as good 10 years after you
buy it. How many antennas can make that

claim? 73]
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SG-230 Smartuner:

Antenna Coupler

SSB,AM.CWADATA e om

You can't buy a smarter
tuner than this. An automatic
antenna coupler so intelligent it
precisely tunes any length antenna
-8 to 80 fi-in the HF band.
The Smartuner® automatically
evaluates and switches 64 input and
J2 output capacitance combinations,
plus 256 inductance combinations in
a “pi” network. The amazing result is
over a half-million different ways to
ensure a perfect match for your transceiver. And the
most intelligent feature of all is that the Smartuner
remembers the chosen frequency and tuning values,
and will automatically reselect those values -in less
than 10 ms, each time you transmit on that frequency.
The SG-230 Smartuner® Buy smart
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CIRCLE 188 ON READER SERVICE CARD

ONV SAFETY BELT CO.
P.O. Box 404 » Ramsey, NJ 07446

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

ONV Safety Belt With Seat Harmess

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95

CIRCLE 102 ON READER SERVICE CARD

WANT TO LEARN CODE?

Morse Tutor Gold is the answer for the
quickest and easiest way
for beginners and experts alike.

From the moment you start the easy and speedy
self loading procedure to the day you reach your
goal, Morse Tutor Gold will gently coach you
through the leaming process.

Since 1987, GGTE has guided nearly 20,000
hamsand prospective hams around the world through
proven structured lessons and a variety of character,
wordand conversation drills. Straight forward menus
make the process simple and fun,

You select the characters and Morse Tutor Gold
will prepare a random character drill with those
characters. Morse Tutor Gold 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 time, what the computer sent or what you
typed. Pick the Farnsworth 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
speaker or sound board (certified by
Creative Labs for all Sound Blaster
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: 1t on [ riday-passed my 5 words on Sunday”.
A Felers “Great program-does alf it was Said bo-1k
was loaded and tn use within 15 minites of 1£3 arrival
Truly user friendly ~ (ABAN¥L “Better bhan my widst
expartatons! &}'fﬁr | didr'€ have ¥ /S ago IE's mach
better than amy code bapes.” ABESINK "By far Fhe best
Marse Cad program | kave ever seen! I'm an ARRL VE "
AFES¥ “This i3 a crackenack way for Elis newcomer
Lo learn Ehe Morse Code Well worth Fhe price” W2
Marks

For all DOS computers. Available thru dealers, 73
Magazine, QST, or send $29.95 + 33 S&l
(CA residents add 7.75%0 tax) to:

GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 92659
Speaify 5% or 3%: inch disk
Morse Tutor Geld is a trademark of GGTE

Sound Blaster, the Sound Blaster Logo and the Sound Blaster
Compatibility Logo are trademarks of Creative Technology Lid

CIRCLE 133 ON READER SERVICE CARD
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Number 12 on your Feedback card

Tone Burst Generator
and Decoder

Versatility and control for under $5.

n the United Kingdom, tone bursts have

been used for many years to key up re-
peaters. This is not only an alternative to
PL—if 1t’s used in addition to PL. many
more functions in remote bases or repeaters
can be accessed remotely.

When initally investigating tone bursts, |
was shocked at the price of commercially
available units, considering the simple func-
tion. | grabbed for my junk box as quickly as
| threw out my stack of catalogs!

Of the wealth of ICs available that gen-
erate tones, I decided on using the 555, be-
cause 1t 1s commonly available and easy to
work with. Half of a 4538 (a resettable re-
triggerable one-shot) is used to trigger the

by Klaus Spies WB3YBM

555 for a predetermined period of time, cal-
culated by T = RC. Half will also be used in
the decoder. With only six ICs, the whole
circuit won't take up much room in a stan-
dard-size transceiver, or on a ham shack
bench (if left external in 1ts own box).

The 567 decoder/PLL has been used for
many years as a DTMF tone decoder, mak-
ing it a time-proven device. UlB, with the
help of U5, makes sure the tone is decoded
for the proper length of time before giving a
valid output, eliminating falsing.

Final Assemby

If used as an external accessory to your
transceiver, this circuit should be enclosed 1n

a metal box connected to the ground of the
power supply, lor proper shielding. A shield-
ed audio cable is also highly recommended
for all audio lines.

Whether it's used as a stand-alone or
built-in accessory for your transceiver, un-
used gates should be grounded as shown. RF
bypass capacitors should be used on all input
and output leads. and depending on the lev-
els of RF in your shack (both from your own
equipment and any local commercial broad-
casters), choke coils and/or fernite beads are
defimtely a good i1dea.

The entire circuit can be built for less than
five dollars—a definite savings over com-
mercially built units!

Continued on page 48
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Figure 1. Schematic for the Tone Burst Generator/Decoder:
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F for only $54

HOW IT ALL STARTED
We wanted to offer the most affordable
HF rig in the industry and still provide
real performance for even the most expe-
rienced ham. In recent years, many hams
requested a “back to basics” transceiver
that was simple to use. We reviewed dll
the latest design techniques, selected the
best concepts from ﬁﬂe 20 rigs we
designed over these 25 years undg asked
500 hams across the country for their
ideas.

WE CALL IT THE SCOUT
Every feature can be
mastered in minutes. No
modern rig is as easy fo
use. It only takes a second
to change bands. Plug-in
modules are available for
160-10 meters including
WARC. Single con-

version and crystal
mixing are the @
foundation of this 20

dB dynamic range

receiver. That's the strong signal
performance of rigs costing 3 times as
much! It's sensitive and receive audio is
sparkling clean with less than 2% distor-
tion. The ideal selectivity for every band
condition is at the touch of a knob. This

patented “Jones” filter provides variable
I-F bandwidth from 500 Hz to 2.5 KHz.

HERE’S HOW IT’'S USED
MOBILE

Hams complain about today’s cars
having precious little space for gear. The
SCOUT is the smallest HF rig in the
industry (excluding QRP) measuring only
2.5" x 7.25" x 9.75" and runs directly

off the 12 VDC car battery. If the SCOUT
won't fit your car, nuzing will. The
optional noise blanker reduces ignition
noise from both your car and the one
that just drove by.

PORTABLE
Business travelers and vacationing hams
typically set up a briefcase or small

travel bag to include the 5 b SCOUT,
wire or whip antenna and lightweight
power supply like our Model 938
switcher (its only 3 |bs!). It is surprising
how many hikers and cyclists take along
their SCOUT using some clever battery

arrangement.

NEW HAMS
The SCOUT is the most economical way
to get started in ham radio. Consider the
choice a new ham must make just fo test
his interest in HF: (1) Spend nearly
$1000 or more on a new rig, (2) buy a
used radio and fake a chance on its

condition, or (3) invest in a SCOUT at
$549 with a one year factory warranty
and our legendary TEN-TEC support.

OLD TIMERS

Operators with years of experience and a
shack full of expensive HF gear also buy
the SCOUT. It's refreshing to many who
say “It takes 5 minutes to learn and
without all the complicated features, there
is only one thing to do with a
SCOUT, work someone!”
Experiencled hams call us
constantly to report “
can't Ee“ev:po this
receiver, it outperforms
my $1400 synthesized

rg .

CALL TODAY:
1-800-833-7373
(U.S. & Canada)

Call Ten-Tec from 9:00 AM to
5:30 PM Eastern time, Monday
through Friday for more information or to

order. You can reach our repair depart-
ment at 615-428-0364 from 8:00 AM to

4:00 PM. You can also FAX at 615-428-
4483 or write us at 1185 Dolly Parton
Parkway, Sevierville, TN 37862.

ATTENTION QRP ENTHUSIASTS
The SCOUT has a little brother, the ARGO
556. It is identical to the SCOUT without
the 50 watt final. adjustable 1-5 watts
output. TX-2 Amps, RX-.6 Amps.

Only $489°

Wellr

TEN-TEC

5549* Includes one band

module of your choice

$29* Each additional band module

* “SYNCHRO-LOCK" software keeps
VFO virtually drift free regardless

of temperature variation.

© 1994 Ten-Tec, Inc.

SCOUT ACCESSORIES:
* SSB and CW 50 Waits Output MODEL PRICE® MADE IN
Adjustable To 5 Watts 296  Mobile Bracket $15.00
. (f19- ) 297  Noise Blanker $19.50 US&
Runs Ot 12-14 VDC, TX -10 |
Amps, RX -.6 Amps 937 11 Amp Power Supply $79.00
Ps 938 Tiny Switching Supply $95.00 4
ive Offset Tuni (Only 3 lbs.1) Introducing WKits
Mg e s H””dh"":;"e dd T A new 4:!iwi1".&’«::#:51l of Ten-Tec
e Built-in lambic Keyer with 607  Weighed Key Paddle 39.00
4 291  Antenna Tuner $89.00 Call 615-453-7172

Legendary QSK. Speed adjustable

on front and shown in display.

to request your
kit catalog

VISA, MC, DISCOVER
*Plus shipping and handling; coll ioll-free for charges.




Parts List

ltem Quantity Reference Part
1 1 C1 10 uF
2 2 Cc2,Cé 1 uF
3 1 c3 0.47 uF
4 1 C4 33 uF
5l C5 0.1 uF
5 c7 250 uF
7 1 c8 4.7 uF
8 1 D1 LED
9 3 P1,R2,R9 100K
10 1 P2 10k
" 3 Q1,02.Q3 2N2222
12 S R1,R5,RE6,R8,R10 4.7k
13 2 R3,R4 1k
14 1 R7 6.8k
15 1 R8 20k
16 1 R11 680
17 1 U1 4538
18 1 U2 LM555
19 1 U3 567
20 1 U4 4069
21 1 U5 4081
Parts Sources:

Digi-Key Electronics, (800) 344-4539
Tri-State Electronics, (708) 255-0600

Figure 2. (right) Drilled and etched PC
boards are available for $6.00 plus $1.50

S & H per order from Far Circuits, 18N640
Field Court, Dundee, Il 60118.

=\

ouT

TONEBURST DECODERLIAVPSY, I

. GND

DOWN EAST
MICROWAVE INC.
TRANSVERTERS

50 MHz - GaAs FET, High level mixer,
20W, Assem. PCB, Kit.................$295

144 MHz - GaAs FET, High level mixer,
25W, Kit........$295, Assem........$395

222 MHz - GaAs FET, High level mixer,
30W, Kit........$295, Assem........ $395

432/440 MHz - GaAs FET, High level
mixer, Dual osc., 30W, Assem. ...$395

903 MHz<1.0dB NF, 10W,Assem...$395
1296 MHz<1.0dB NF, 3W, Kit ........$295

2304-3456 MHz - 1.0dB NF, 2 Watts,
Assem. only...........ccoerveinienrenenn... 5450

Options available for all of the above
Write or call for Catalog.
Product descriptions available.

DOWN EAST
MICROWAVE INC.

954 Rt. 519
Frenchtown, NJ 08825

TEL. 908-996-3584
FAX 908-996-3702

ONE OF OVER 500 SPECIALS FOR THE
MONTH OF JUNE

MFJ-815B

Similar Savings on AEA, loom, Astron, Yaesu,
Kemwood, Crushoraft, Alinco, Ete. All LT.O.

- e —

Call Today (208) 852-0830

|J| ROSS DISTRIBUTING COMPANY
e 78 S. State Street, Preston, id. 83263
—_— Closed Sunday
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Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144
Cordrarta US & Ters

THE CENTER
sALEs AMATEUR RADIO SERVICH

5730Mobud  San Antonio, TX 78238  (512)680-8110
FAX(512)847-8007

I_
CIRCLE 30 ON READER SERVICE CARD

LIVE TV VIDEO

Micro TV Cameras, Micro Video

Transmitters, Receivers and low cost

Downconverters.

Amateur TV, i

Industrial, Security 4 i

products. We E -

have a system for "~

you, Our video

camera connected to our *MiniLink™
transmitter/ receiver make a
perfect combination for
industrial security uses.
We now carry Underwater
cameras for you sallors, and
color units for that true life

view. With our PlaneTalk™ Airborne

systems you can now
be the pilot! All
cameras standard 1v
p-p video, 7-14 vdc.

We also carry Computer capture boards
fiber optic systems and video support.

MICRO VIDEO PRODUCTS
ORDER LINE CANADA USA MEXICO

800 473-0538

FAX LINE 714 8474486
16201 OSBORNE ST
WESTMINSTER, CA. 92683
MO. VISA MasterCard intl bank wire




MEJ-949E 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

MFI-949E

$ l 3995

Call your dealer for your best price

Includes FREE AC adapter
Jor 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.

MFJ-949's have been highly refined
and have years of proven reliability.

Every MFJ-949E comes with ... MFJ's
famous one year No Matter Whar™
unconditional guarantee . . . first-rate
performance. . . unbeatable

MFJ DELUXE VERSA TUNER I

dummy load for use through your
MEJ-949E or direct to your transceiver.

~ MFJ's Cross-Needle SWR/Wattmeter
IS alwaH(s active for monitoring forward
and reflected power and SWR.

QRM-Free PreTune™
MFJ's QRM-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

T E A
WA TG

F |

perior Materials ...
Superior Construction
Every MFJ-949E use Teflon®
insulating washers, countersunk screws
for meter bracket, wing-nut for ground
post, fire-retardant epoxy glass PC board
(not canvas based), heavy .063 inch thick
aluminum chassis (not flimsy .050 inch),
heavy gauge wire used throughout (not
small gauge), custom cabinet (not multi-
purpose with unused holes and internal

Su

quality. . . the best tuner
value 1n ham radio -- all
from the world's most trusted

protruding screws).

No Matter What
Guarantee

name in antenna tuners.

Now the latest MFJ-949E
gives you even more features
and more value than ever at
a new lower price.

Why take chances?

Why take chances with an imitation
when you can have the real thing from
the most trusted name in antenna tuners?

Every MFJ-949E is backed
by MFJ's famous one year No
Matter What* unconditional
guarantee. That means we will
repair or replace your

Why take chances with

an imitation when you can

have the real thing from the world's most

trusted name 1n antenna tuners.
More reasons why more hams
use MF J-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
with up to 300 watts from 1.8 to 30 MHz.

Lighted Cross-Needle Meter

MF]J's lighted Cross-Needle Meter
shows you SWR, forward and reflected
power simultaneously. It reads both peak
and average power on 300 or 30 watt ranges.

The meter is illuminated for easy
reading in dim light and has an ON/QFF
lamp switch. The meter lamp uses 12
VDCor 110 VAC. A free AC adapter is
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 coax feed, random wire or balanced
lines. Has oversized heavy duty 4:1 balun.

Super Antenna Switch

MF]J's 8 position super antenna switch
lets you select two coax fed antennas,
random wire/balanced line or built-in

tuning your actual antenna faster and easier.

Full Size Dummy Load

The MFJ-949E has a full size non-
inductive 50 ohm dummy load measuring
3/4 inch diameter by 5 inches. It easily
handles 300 watts of abusive tune-up power.

You'll find 1t handy for tuning, testing
and repairing your rig, setting power
level, adjusting your mic gain and more.

Watchout for cheap midget size
dummy loads that changes resistance as
it heats up -- marginal ones could burn up
your transceiver.

Cusfom Inductor Switch
The inductor switch is the most likely

component to burn up in any antenna tuner.

e inductor switch in the MFJ-949E
was custom designed to withstand the
extremely high RF voltages and currents
that are developed in your tuner -- 1t's not
a flimsy plastic switch made for small
signals and wired with tiny gauge wire.

Superior Cabinet

Each MFJ-949E cabinet is chemically
treated and has a new tough scratch-proof
vinyl cladding -- not paint that can scratch
or chip off. You won't find a tougher,
longer lasting finish anywhere.

Detailed logging scales and legends
are permanently 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.

MFJ-949E (at our option) no
matter what for a full year.
Others may give you a limited warranty
on defects in material and workmanship.
But what do you do 1if it burns up and
they say, "Sorry, your limited warranty

does not cover that?"
Continuing Service

Only MFIJ gives you a direct toll-free
technical help line -- not merely a sales
line. It's answered by electronic
technicians who are experts in antenna
tuners. We're here to help keep your MF]
product performing flawlessly -- no
matter how long you own it -- just call

toll-free 800-647-TECH(8324).

Call your dealer for
your best price
In stock at ham dealers everywhere!
Order your MFJ-949E today or simply
ick one up at your favorite dealer or
Eamfest -- no shipping, no waiting, no
hassles.

Free MF)J Catalog

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

Nearest Dealer/Orders: 800-647-1800
24 Hour FAX: (601) 323-6551

Technical Help: 800-647-TECH (8324)
MF]J] ENTERPRISES, INC.

MFJ (601) 323-5869; 8-4:30 CST Mon.-Fri.
76206.1763 @ compuserve.com

P. O. Box 494, Miss. State, MS 39762
Prices and specifications subject to change , @ /994 MFJ Enterprises, Inc.

MF] . .. making quality affordable
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CARR

Number 13 on your Feedback card

'S CORNER

Joseph J. Carr K4IPV
PO. Box 1099
Falls Church VA 22041

Parametric Amplifiers
(Huh?!?)

The parametric ampiifier (see Fig-
ure 1) is capable of high gain and low
noise operation in the UHF and mi-
crowave regions, but is fundamentally
different from conventional forms of
amplitier. The parametric amplifier
takes its name from the fact that am-
plification occurs through exciting a
circuit parameter. This amplifier is ac-
tually misnamed because il is the re-
actance parameters (X. and X, ) thal
are excited. Perhaps a better name Is
reactance amplifier,

A reaclance differs from a resis-
tance in that the latter dissipates pow-
ar, while reactances store energy and
redeliver it 1o the circuit without any
power dissipation. If the reactance can
be varied at a rapid rate, then the
enerqgy stored and discharged by the
reactance can be used to amplify the
signal. Although either capacitors or
inductors can be used in paramelric
amplifiers, it is the capacitive reac-
tance that is used in practical circuits
because suitable voltage variable ca-
pacitance diodes (“varactors™) are
easily available.

In a varactor, the capacitance is a
function of the reverse bias potential
applied across the PN junction of the
diode. A typical varactor useful in
parametric amplifiers has a break-
down voltage of -4 to -12 volts, and a
zero-bias junction capacitance of 0.2
to 5 picofarads. The cutoff frequency
should be high with respect to the op-
erating frequency. Generally, the noise

figure is improved with higher diode
cutoff frequencies.

The low noise figure of the para-
metric amplifier derives from its use of
a reactance as the active element. In
an ideal circuit, the noise generated is
zero. In real circuits, however, there
are resistive losses associated with
the tank circuit and the varactor, and
these give rise to thermal agitation
(“Johnson”) noise. In addition, other
processes take place inside the diode
to generate noise. As a result, para-
metric amplifiers exhibit low noise fac-
tors. but not zero.

Parametric amplifiers can be oper-
ated in either of three modes: degen-
erative, non-degenerative, or regener-
afive, We will consider both modes,
and provide a tool for evaluating para-
metric amplifier circuits.

Degenerative Parametric Amplifiers

Figure 1A shows the basic para-
metric amplifier. The varactor diode Is
connected so as to switch the signal
on and off to the load as an external
“pump” signal is applied. Although
shown here as a series connected
swilch, both series and parallel con-
nected diodes are used. The signal
and pump waveforms (see Figure 1B)
are phased such that the diode capac-
itance is fully charged when the peak
of the pump signal amves. The charge
is constant so, using the formula V =
Q/C, the voltage must increase as the
pump voitage drives the diode capaci-
tance down.

Parametric amplification occurs
when the peak of the pump signal co-
incides with both positive and negative
peaks of the signal wavelorm. Increas-
ing the pump potential (as at the peak)
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Figure 1. a) Parameiric amplifier circuit. b) Operating waveforms.

drives the diode capacitance to mini-
mum, and it is at this time that capaci-
tor charge is dumped to the load. To
achieve degeneralive parametric am-
plification, the phasing must be pre-
cise, and this requirement means that
the pump frequency must be the sec-
ond harmonic of the signal frequency.
A severe limitation to the degenera-
tive parametric amplifier is the neces-
sity of precisely phasing the pump and
signal waveforms. Drift in either signal
can reduce the gain or prevent the cir-
cuit from operating. A broader band-
width method is to use the non-degen-

arative or ragenerative parametric am-
plifier circuits.

Non-Degenerative and Regenerative
Parametric Amplifiers

The requirement for precise phas-
ing in the degenerative parametric am-
plifier is relieved somewhat in the non-
degenerative case (Figure 2) by the
presence of a third frequency. In addi-
tion to the signal frequency (f;) and
the pump frequency (f,), we now also
have an idler frequency (f;). In Figure
2 note that the third resonant tank cir-
cuit (L3C3) is tuned 1o f,. The idler fre-
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Figure 2. Paramelric amplifier cirucit.
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Figure 3. Microwave parametric amplifier.



quency is the output frequency of the
circuit which, incidentally, also oper-
ates as a frequency translator or con-
verier.

There are two general cases of
non-degenerative parametric ampli-
liers: up-converters and down-convert-
ers. In the up-convener case the idler
frequency is the sum ol the pump and

signal frequencies:
Fi=Fs +Fp

In the down-converter case, the
idler frequency is the difference be-
tween pump and signal frequencies:

Fi=F.-F,

Power gain is defined as the ratio
of the oulput power to the input power.
In the case of a lossless circuit, the
gain of the up-converter (f; greater
than f_) is:

F
Fs

The down-converier case is actual-
ly a loss (attenuation), rather than a
power gain.

The third category of parametric
amplifier is the regenerative circuit,
and is actually a special case of the
non-degenerative amplifier. In the re-
generative amplifier the pump fre-
quency is the sum of the signal and
idier frequencies. In this case power
gain is negative, which implies a nega-
live resistance characteristic. As a re-
sult, the circuit is regenerative. Implicit
in this property, if the circuit can be
kept out of oscillation, is very low

noise coupled with very high gain.
Noise In Parametric Amplifiers

The low noise capability of the
parametric amplifier is a result of the
fact that the amplifier element is a re-
actor rather than a “resistor.” In an ide-

G=

al parametric amplifier the noise figure
IS Zero, bul in practical circuits we
have two noise contributors: circuit
losses and frequency conversion
noise. These sources combine to
create a non-zero noise factor of the
order:

Fn = Hn + FE’
R1 F

Where:

F, is the noise factor

R is the antenna Impedance
resistive component

R1 is the sum of circuit resistive
losses

f; is the idler frequency

I is the signal frequency

Some authorities recommend a
pump frequency seven to 10 times the
signal frequency for lowest noise oper-
ation.

Microwave Configuration for
Parametric Amplifiers

The circuit examples presented
thus far show inductor-capacitor (LC)
resonant tank circuits for the various
frequencies. These circuits work well
in the UHF and lower microwave re-
gion. At higher microwave frequen-
cies, however, the LC tank circuit fails
1o work well and is not practical.
Therefore, we see parametric ampli-
fiers with resonant cavities (Figure 3)
in place of resonant tank circuuits. A
tuning disk tunes the cavities o reso-
nance,

The Manley-Rowe Relationships

In 1957 Manley and Rowe pro-
posed a means for evaluating para-
metlric amplifier circuits. Consider the
equivalent circuit in Figure 4. In this
circuit we have a variable capacitance
as the reactor element and two signal
sources: the signal frequency (fg) and
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= AL
I
3 2 3
777 777 77 /77
mP
_..HL E u 111
Mf + N
wn =® ’
e
o N — u {-;II
e M, + NY,

M, N=INTEGERS
MANLEY-ROWE EQUATIDNS

|

Figure 4. Equivalent circuit for Manley-Rowe relationship analysis.

the pump frequency (i), both of which
are shown as generators. In series
with both generators are filters that
pass the generator frequency and lo-
tally reject all other frequencies. There
is also a series of loads, each of which
is isolated from the others by the
same kind of ideal narrowband filter.
The frequencies of these filters are: (f,
+ fg), (fp - 1s), up to (mf, £ nf) (where
M and N are integers), The Manley-
Rowe relationships are shown at the
bottom of Figure 4.

In working with Manley-Rowe equa-
tions we recognize the following alge-
braic sign conventions regarding power:

1. +P is assigned to power flowing
either into the capacitor, or from the
pump and input signal "generators,”
and

2. -P is assigned to power flowing

out of the capacitor or into a load re-
sistance,

Stability of the parametric amplifier
is determined by the sign of the power
flowing with respect to the capacitor. If
the power from the signal flows into
the capacitor, then the stage is stable.
Because we deal with integers from 0
through the ith, we can check not only
the fundamental frequencies (m and n
are 1), but also their respective har-
monics (m,n are integers greater than
1). Some of these combinations are
stable, while others are unslable.

Parametric amplifiers are a bit exot-
ic, but were once quite popular with
the microwave and upper UHF crowd.
If you want to research this matter,
see older issues of the various ham
magazines, especially those with a
technical slant.
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Amateur Radio Via Satellites

Andy MacAllister WA5ZIB
14714 Knights Way Drive
Houston TX 77083

A Fiery End

UNAMSAT-1 from Mexico and
TECHSAT-1 from Israel were
scheduled for launch on March 28th
from the Plesetsk facility in Russia.
The end resuit was not new ham-
sats in orbit.

Last month’s column provided
details on the capabilities of the two
amateur satellites. UNAMSAT-1
was a microsat-class satellite to be
used for digital store-and-forward
activities and meteor-scatter stud-
ies. TECHSAT-1 was to also pro-
vide digital message operations, in
addition to carrying a new imaging
experiment providing precom-
pressed picture files on the digital
downlink frequency.

Reports from Russia just after
the launch attempt were sketchy.
Many conflicting accounts were
heard and passed through amateur-
radio channels. Some reports stat-
ed that the satellites had achieved
orbit, while others described a wa-
tery end due to a failed fifth stage.
Unfortunately, the latter story held
the most truth.

Two weeks prior to launch a video
report was given from Plesetsk
through the Moscow Ostankino
Television First Channel Network.
Reporters Yan Borlin and Sergei
Telov described the event as a civil-
ian venture involving three satellites
to be sent into orbit by a strategic
S$S-25 (TOPOL) missile. The rocket
for the project was built by the
Moscow Heat Technology Institute,
the organization that originally de-
signed the military TOPOL. The re-
porters went on to explain that the
experimental launches are de-
signed to demonstrate the possibili-
ty of large-scale conversion of the
strategic missiles for commercial
use. Otherwise, the SS-25s would
end up as scrap within a few years
due to treaty terms specifying arms
reductions.

David Liberman XE1TU, Project
Manager for UNAMSAT-1, went to
Plesetsk with students from the
Autonomous University of Mexico
(UNAM). David reported that the
integration of the Mexican microsat
went perfectly. Removal from the
packing box to installation and test
on the rocket took only 35 minutes.
The Russian mechanical satellite
model (non-operational payload)
and TECHSAT-1 were also at-
tached without problems.

David and the rest of the partici-
pants and observers were ready for
launch just after noon on March
28th. They watched the attempt
from a location five kilometers from
the mobile launcher system. The
S§5-25 started from a horizontal po-
sition. In less than 15 seconds it
was hydraulically lifted to vertical.
David said that two seconds later
the first stage ignited and there was
no tuming back. A local PA system
gave updates on altitude for the
launcher that was rapidly disap-
pearing into the cold Russian sky.

When the announcer got to the
fourth-stage progress, the reports
stopped. No explanation was imme-
diately given. The group was even-
tually told that telemetry from the
rocket had quit.

At the banquet that evening few
were eating and the mood was
somber. Just before midnight David

the UNAMSAT crew will continue to
provide updates on progress toward
the next step. The TECHSAT team
in Haifa is also reported to be work-
ing toward at least one replacement
for their ill-fated spacecratft.

AMSAT President Bill Tynan
W3XO posted a message express-
ing the feelings of hamsat chasers
everywhere, “Speaking for all of the
Amateur Radio Space enthusiasts
around the world, | extend to both
the UNAMSAT and TECHSAT
teams our sympathy over their loss-
es. It goes without saying that ev-
eryone is heartened by the resolve
of both groups to rebuild and try

again.”
More Signals From Space

Astronaut/Cosmonaut Norm Tha-
gard has been flying high aboard
the Mir space station operating as
ROMIR. He has made many voice
contacts with hams around the
world. In June, STS-71 will armive at
Mir to drop off some passengers
and pick up Norm for the ride home.
Until then he will continue to make
QSOs using FM on 145.55 MHz
simplex.

“In order to alleviate confusion and
interference with the Mir ham
operations, STS-71 will use a

different set of ham frequencies.”

boarded the train for Moscow. The
18-hour trip seemed to last forever.
Back at the Moscow University ham
shack nothing had been heard from
either UNAMSAT-1 or TECHSAT-1.
The loss of telemetry from the rock-
et was not a simple fault. A failure
had occurred and the satellites nev-
er made it to orbit.

Later reports continued with
some confusion. Some said the fifth
stage failed, while others blamed
the fourth-stage engine. Careful
study of the events shows that the
fourth stage probably ignited early.
This caused the rocket to explode
somewhere over the Ural moun-
tains. The would-be hamsats came
back to earth, impacting on land, far
downrange from the launch site.

The Next Step

David and the UNAM students
have decided to prepare their sec-
ond set of microsat satellite mod-
ules for flight. Two sets were made.
While the best set met a fiery end,
the others are functional and can be
checked, aligned, calibrated, tested
and readied. The only expensive
items missing are solar panels.
Work has begun to acquire more for
UNAMSAT-2.

Negotiations have begun to allo-
cate another launch. XE1TU and
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The Mir rendezvous mission of
STS-71 will also feature SAREX,
the Shuttle Amateur Radio EXpen-
ment, with a new twist—no SAREX
gear will be aboard. A Motorola ra-
dio on the flight used for communi-
cations with Mir is also capable of
operation in the 2 meter ham band
and will be used for that purpose
when available.

Usually SAREX operations use a
downlink of 145.55 MHz. In order to
alleviate confusion and interference
with the Mir ham operations,
STS-71 will use a different set of
ham frequencies. The global down-
link for STS-71 will be 145.84 MHz,
while uplinks will be on 144 .45 and
144 .47 MHz. Since STS-71 has
none of the usual SAREX equip-
ment, there will be no packet opera-
tion, only voice. Be careful to trans-
mit exclusively when activity is
heard on 145.84 from the shuttle.

To make matters more interest-
ing, the current shuttle schedule
has STS-70 set for launch just days
before STS-71. STS-70 is also a
SAREX mission, but with the usual
SAREX gear. This means that the
customary SAREX frequency plan
will be in effect for STS-70. As a re-
minder, normal SAREX operation
uses a 145.55 MHz downlink. For
voice, the uplinks are 144 91,

144.93, 144.95, 144.97 and 144.99
MHz over North America. When the
packet system is on, the uplink is
144.49 MHz. Although schedule
changes will likely move launch
dates for STS-70 and STS-71 a bit,
early June promises some exciting
ham-in-space adventures on 2 me-
ters.

Field Day 1995

Field Day i1s once again just
around the comer on June 24th and
25th, and AMSAT is proud to an-
nounce the 1995 AMSAT Field Day
competition. Last year's effort was
very successful. The competition is
to encourage the use of all amateur
satellites, both analog and digital.

Here are the rules for the 1995
AMSAT Field Day competition.

Analog Transponders

Each satellite transponder is con-
sidered a separate band. This
means that AMSAT-OSCAR-13
Mode “S” is separate from A-O-13
Mode “B.”

All phone QSOs and all CW
Q50s on a given satellite transpon-
der are considered separate bands.
This means that A-O-13 Mode "S°
CW is separate from A-O-13 Mode
“S" phone.

Therefore, for reporting purpos-
es, A-O-13 has four possible
“bands” including Mode “B" CW,
Mode “B" phone, Mode "S" CW and
Mode “S" phone.

All packet/RTTY/ASCI/AMTOR
QSO0s through analog transponders
are counted as CW QSOs.

Phone QSOs count for one point
and CW QSO0s count for two points.
Cross-mode (CW-phone) contacts
are not allowed.

The use of more than one trans-
mitter at the same time on a single
satellite transponder is prohibited.
This means that two stations at the
same Field Day site can operate
through A-O-13 at the same time,
but only if one is operating Mode
"S" and the other Mode “B." If two
stations at a given site are set up
for Mode “B" operation, only one
can be on A-O-13 (CW or phone).
The other station can be used for
different hamsats (like A-O-10), or
for other Field Day activities.

Digital Transponders

For the pacsats (L-O-19, K-O-23,
elc.), each satellite is considered a
separate band.

Do not post “CQ"™ messages.
Simply upload one greeting mes-
sage to each satellite and download
as many greeting messages as
possible from each satellite. The
“subject” of the uploaded file should
be posted as “Field Day Greetings.”
and addressed to "ALL." The pur-
pose of this portion of the competi-
tion is to demonstrate digital satel-



lite communications to other Field
Day participants and observers.

The following uploads/down-
loads each count as a five-point
digital contact:

(a) Upload of a Satellite Field
Day Greetings file (one per satel-
lite).

(b) Download of Satellite Field
Day Greetings files posted by other
stations. Other non-Field Day files
are not to be counted for the event.

Satellite digipeat QSOs do not
count for any score, and the use of
gateway stations to uplink/downlink
is not allowed.

The Mir PBBS is not to be used
for Field Day operations.

If F-O-20 is active, the JA
transponder can be used for ana-
log CW and phone activities under
the analog transponder rules, and
the JD system can be used as a
separate transponder under the
digital rules.

Sample Satellite Field Day
Greetings File:

“Greetings from KSERP Field
Day Satellite station near Galve-
ston, Texas, with 24 participating
members in the HTTY Club. All the
best and 73!"

Note that the message stated
the call and name of the group,
where they were located, and how
many were in aftendance.

Operating Class and Reports

Stations operating portable and
using emergency power (as per
ARRL Field Day rules) are in a
separate operating class from
those at home connected to com-
mercial power.

A Satellite Summary Sheet
should be used for submittal of the
AMSAT Field Day competition
results. A copy of this form will be
in the AMSAT Journal, or can
be obtained from me at the ad-
dress above for a self-addressed-
stamped envelope. Deadline
for submissions is August 1,
1995.

Competition was tough in 1994
and should be even tougher in
1995, The station submitting the
highest score for portable opera-
tion using emergency power will re-
ceive a plague at the AMSAT Gen-
eral Meeting and Space Sympo-
sium in Orlando, Florida, in Octo-
ber. AMSAT hopes this event pro-
vides satellite operators with the
practice necessary to set up a
ground station and effectively oper-
ate via the satellites in an emer-
gency situation. Remember that
Field Day also provides a good op-
portunity to expose newcomers to
the amateur-radio satellites. Most
of all, it should be a lot of fun for all
who participate. &
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add $4. For more information call or write to;

a John Bell (702) 267-2704
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Wideband Doppler, Part 2

This week, as almost every week,
there are several messages on packet
bulietin boards and online services
from hams wanling to know how to get
started in radio direction finding (RDF),
Even though most of those writing
know little about various RDF meth-
ods, many specify that they want infor-
mation on doppler sets. “Doppler” is
the word that comes to mind when
most hams think of RDF, despite the
fact that it is not the most popular way
to do transmitter hunting in many ar-
eas of the country, nor is it the least
expensive.

Doppler sets are appealing be-
cause they provide instant bearing
readoul and are easy 1o install and
use on almost any vehicle. With a little
practice, you can have good resulls
with a doppler in most RDF situations,
In “Homing In" for April, | gave you
some importanl design considerations
for doppler antennas and described a
new switching circuit for the Roanoke
Doppler, a popular build-it-yourself
RDF set.

The new switcher has lower loss for
greater sensitivity, plus better off-whip
isolation for steadier readings in areas
with high levels of signal reflections.
Best of all, it eliminates the need for
the coax lines from the switcher to
each of the four whips to be a critical
fraction of a wavelength. This means
that a much wider frequency range is
possible for a given antenna set.

More Than 2 Meters
Theoretically, the radius of rotation

Photo C. The new Roanoke Doppler antenna switcher mounted on the back panel

Radio Direction Finding

of a multi-whip doppler array (distance
along the ground plane from array
center 1o any whip base) must be less
than one-quarter free-space wave-
length at the frequency being re-
ceived. This means that the four-an-
tenna square array pattern must not
be more than 0.35 wavelength on a
side. My experiments and those of
others have shown thal about 0.22
wavelength on a side is optimum.

Closer spacing increases mutual
coupling between whips, which in turn
increases undesirable directivity ef-
fects. Furthermore, it produces lower
deviation of the doppler tone in the re-
ceiver, degrading the signal-to-noise
performance. Wider spacing increases
doppler tone deviation, which can be
detrimental on some receivers, de-
pending on their IF filter characteris-
lics.

A 0.22 wavelength array works well
over a =20 percent frequency range.
The 18-inch array described in the
April issue covers 121 through 174
MHz, Bearing accuracy is unaccept-
able outside this range. Of course,
sensitivity is maximum near the reso-
nant frequency of the quarter-wave-
length vertical whips.

Civil Air Patrol volunteers, Coast
Guard Auxiliary members, and others
interested in search and rescue can
use this array on the 120 MHz aircraft
band and the 160 MHz marine band.
Keep in mind that Doppler processing
works only with FM receivers. A scan-
ner or marine set receives narrowband
FM from 138 to 174 MHz, but most
scanners and all transcelvers have on-
ly AM detectors in the 120 MHz air-
craft band. They won't work with a
doppler RDF sel. Instead, you must
use a receiver that features selectable
narrowband FM mode for the aircraft

=
e

-

of the display box. The two display circuit boards and their connectors are not in-
stalled yet. A short length of RG-58 coax (not shown) ties the swilcher common
paint to the BNC feedthrough adapter for connection to the VHF receiver.
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Photo A. Inside the base of the Banan
11 meter antenna before modificafion.
Note the white insulating paper
between the magnet and the bottom
foil,

band, such as the Regency MX-7000.

The new wideband switcher can be
scaled for other VHF and UHF fre-
quency ranges. Tom Lewis ABSCK of
MNorth Richland Hills, Texas, had been
unsuccessful in modifying the original
Roanoke Doppler antenna to work on
the 70 cm band. | encouraged him to
try the new switching circuit with ap-
propriate whip length and spacing. He
built a one-piece array with 6-inch-
long whips in a 5-inch square pattern.
Inductors and capacitors were select-
ed for UHF,

“The 440 operation was fantastic,”
Tom says. “It worked just as well as |
could expect a doppler to work. A
friend of mine has a 440 MHz repeater
and he was having interference that
would kick up the squelch and cause
havoe. | hooked up the doppler and
within a half mile of the repeater |
found a television preamp that was ra-
diating a very low level spur on his in-
put frequency. You figure that if a sig-
nal that weak can be detected a hall
mile away, it's doing prefty well.”

Photo B. The antenna base modified
for doppler use. After taking the photo,
| added some electrical lape fo prevent
a short from the PIN diode cathode to
the resistor lead.

Figure 1 gives array sizes and com-
ponent values for doppler antennas
centered on three UHF/VHF bands.
You can use this data to build one-
piece arrays on a metal plate, like the
one in the T-hunt book. The length of
the corner radials extending from the
whip base should equal the whip
length. Turns data for inductors are for
single-layer close-spaced chokes on
3/16-inch forms, wound with AWG 26
enameled wire.

More Frequency Agility

Some commercial doppler sets
have individual magnetic-mount whip
bases instead of a one-piece array.
Coaxes from each whip go inside the
vehicle 1o the switcher, located in the
control/display box. One set of whip
bases can be used over a very wide
frequency range by placing them on
the vehicle roof at appropriate spacing
for the irequency of the hunt.

The requirement for exact dual
quarter-wavelength coaxes between
swilcher and whips made it impossible

Photo D. Magnetic-mount doppler whips can be placed quickly on any vehicle with
a fermous metal top and moved about to cover a wide range of frequencies. Now
my second car has RDF gear on board.
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MFJ's super DSP filter

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

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

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

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

You get MFJ's automatic notch filter
that searches for and eliminates
multiple heterodynes.

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

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

Automatic gain control (AGC) keeps

Automatic notch filter

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

Voice signals aren't degraded because the
notch i1s extremely narrow.

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

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

You can selectively remove tones. Say,
you're on CW and a couple of annoying CW
stations appear nearby. You can use the two

manually tunable notch filters -- an MFJ
exclusive - to completely knock them out.

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

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

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

Reducing random noise reduces fatigue,
especially when the band 1s noisy.

Tunable highpass/lowpass filters

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

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

Signals just 75 Hz away literally disappear

— they are reduced a thousand times, 60 dB!

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

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

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

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

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

Tunable bandpass filters

Narrow band signals like CW and RTTY
jump out of QRM when you switch in an MFJ
tunable FIR filters.

You can tune the center frequency from
300 to 3400 Hz. And vary the bandwidth

from 30 Hz to 2100 Hz -- from super tight
CW filters to wide razor-sharp Data filters.

. for Voice, CW, Data . . .

you'll never have a problem with nnging.

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

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

You can select from fifteen convenient

pre-set filters. Use them for SSB, AM, CW,

packet, AMTOR, PACTOR, RTTY, SSTV,

WeFAX, FAX or any mode you can think of.
If you don't like our pre-set filters, you can

program }'uur own - an MFJ exclusive! Save

center ncy/bandwidth, lowpass/highpass
cutoffs, auto.ﬁnanual notch and noise reduction

--all filter settings-- in 10 programmable filters.

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

Plus more...

A push-button bypasses your filter -- lets
you hear the entire unfiltered signal.

Built-in two watt amplifier. Has volume
control, input level control, speaker jack,
headphone jack, jack, PTT line and
PTT sense and line level output. 9x2'/2x6 in.

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

No Matter What™ guarantee

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

Call your dealer for your best price
Automatically eliminate heterodynes,
reduce noise and QRM on Voice, CW and Data.
Call your favorite dealer for your best price and

nrr.ie:r your MF] super DSP ﬁltf:r today!

'Free MFJ Cuiulog

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

Nearest Dealer/Orders: 800-647-1800

As vou narrow the bandwidth, interfering  Technical Help: 800-647-TECH (8324)

signals drop out, because, just 60 Hz away,
they're down by over 50 dB.

You can use narrower bandwidths to fight
tuugh QRM because these linear phase filters
don't distort signals with unequal ume delays.

» 1 year unconditional guarantee * 30 day money back
guarantaa[leﬁssm}nnnrdersfrmnMFJ-Hucamhg

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39?152
(601) 323-5869; 8-4:30 CST, Mon-Fri
FAX: (601) 323-6551; Add $8 s/h

Even with the narrowest 30 Hz bandwidth,  pces and specifications subject to change © 199¢ MFJ Enterprises, Inc.

MF] ... making quality affordable
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to do this with the old Roanoke
Doppler switcher. Coax lengths are
not critical with the new switcher (so
long as they are equal lengths). So |
decided to make a mag-mount anten-
na set to go on my commuting vehicle.

The VHF mag-mount mobile whips
| saw at ham stores and in the cata-
logs were all too expensive for my
taste. They were also difficult to modi-
fy for PIN switching. Admittedly, my
search was not exhaustive, so let me
know of any that you find suitable. Re-
member that four are required, which
escalates the project cosl

While gassing up at a truck stop, |
discovered some Citizens Band whips
by Barjan Products (Model 300-102).
They have large magnetic bases,
making them easy to modify. The whip
holder has a setscrew mount, so ex-
changing whips for band changes is
simple. Best of all, they are cheap by
comparison. Other brands of CB an-
tennas with base loading coils and 36-
inch radiators should work as well for
this project.

Modification of each antenna was
easier than | anticipaled. | removed
the whip and holding nut, then careful-
ly slit the bottom foil to remove the
plastic base cover (see Photo A). Be-
sides covering the magnet to prevent
paint scratches, the foil provides ca-
pacitance coupling of RF to the
ground plane (vehicle body). As sup-
plied, the foil is insulated from the

magnet and coax shield. This is impor-
tant, because the coax shield is not
DC-grounded with the new switcher.

After unwinding the 11 meter load-
ing coil and removing the matching ca-
pacitor, there is plenty of room to wire
in a PIN diode and current limit resis-
tor, as in Photo B. To minimize loss, |
shortened the 17-foot coax lines to a
length appropriate for my sedan instal-
lation. Remember that for accurate
bearings, all four lines must be exactly
equal lengths.

Cut each vertical element to one-
guarter wavelength, calculated with
the standard formula L = 2808/F,
where L is element length in inches,
and F is frequency in MHz. For the an-
tenna base of Photo B, the feed point
of the radiating element is the cathode
end of the PIN diode. Taking into ac-
count the length of the whip base and
the depth of the hole in the whip hold-
er, the 3/32-inch diameter CB whip
must be cut to 16.9 inches to achieve
an effective 19.25-inch quarer-wave-
length element for 146 MHz. | cut the
leftover rods into whips for the 125
and 70 cm bands. You could also use
3/32-inch diameter welding rod (stain-
less steel or bronze) to make whips.

The etched boards by Marty
Mitchell N6ZAV for the Roanoke
Doppler control circuits fit into the 6 x
4 x 3-inch painted aluminum cabinet
(LMB model CR-643) shown in the T-
hunt book, leaving room on the back

panel for the new antenna swilcher
(Photo C). This switcher is built on a
2-1/2-inch square of perforated board,
copper-clad on the interior side. The
CB antennas came with PL-259 con-
nectors, so | installed four SO-239 re-
ceptacles. For UHF, it might be better
to convert to BNC fittings for minimum
loss.

| used a Dremel Moto-Tool as a
router to insulate the center of the
board where the four single-hole coax
fittings mount. This part of the board
floats at +3.7 voits DC, so use care to
prevent the coax connectors from
shorting to the box. A "nibbling tool” is
an easy way to make a two-inch
square hole in the rear panel to clear
these connectors.

A 1-1/2-inch square piece of unclad
perfboard fits over the center pins of
the coax receplacles. Four capacitors
(C101-C104), four PIN diodes (D101-
D104) and four RF chokes mount on
this board. C105-C108 connect be-
tween this board and the isoclated re-
turn on the copper-clad board. Keep
leads as short as possible on all these
components and make sure the path
length through D101-D104 and C101-
C104 from common point to center
conductor of each S0O-239 is equal.
Note the symmetry of the layout in the
photo.,

When it was time to make the RF
chokes, | was out of plastic rod stock,
s0 | wound each on the shaft of a

3/16-inch drill bit, taped down the ends
of the winding, and brushed on some
Q-dope. When the coating was dry, |
could slide the choke off the bit in one
piece (with a little persuasion) and in-
stall it. Covering the installed choke
with more Q-dope will prevent it from
peeling apart because of road shock
and vibration, (Hint: Finished coils are
fragile before the second coating. It's
easier to strip enamel from the wire
ends before winding instead of after-
wards. It takes 19.5 inches of wire 10
make a 24-turn coil.)

Inductors and capacitor values are
not nearly as critical as whip length
and spacing, so long as these compo-
nents have self-resonant frequencies
near the high end of the array operat-
ing range. For the mag-mount switch-
er, | used values for the 2 meter array
listed in Figure 1. If you will be using
yours mostly on another band, choose
values from Figure 1 accordingly.

Using the Mag-Mount Array

Be sure that your array “rotates” in
the proper direction and in proper se-
guence. | numbered the whips from 1
to 4 going clockwise (as viewed from
above the car), beginning with the left
front (LF). To minimize the chance of
installation error, | marked the whip
bases, coax plugs, and box recepta-
cles with location designators (LF, RF,
RR, LR) instead of numbers.

Optimum spacing of the four array

Better than code tapes

Pocket Morse
Code Trainer

Learn Code Faster & Easier

Take it anywhere to practice
Ideal for beginners to advance

Features:
* Code rates from 3 to 31 wp

* Dimensions 1" x 38" x 24"
* Runs 40 hr on one 9v battery

3 Modes of Operation

2. Random code praclice tesL

3. Interaclive training mode

( New QSO are generated everytime)

6. Continious random words

_ Only

* Plays standard or Farnsworth. $29.00

1. Continious fresh random code.
( selectable letier groups, ie A-Z, 0-9, and more)

( Check your accuracy against the answer key)

Deluxe Pocket

Morse Code Trainer
6 Modes of Operation $49.00

The deluxe unit has 3 additional modes
4. Continious newly generated QSO.

5. Praclice code exams just like the real
code lesl, (incl. answer key to check accuracy)

Computer Aided Technology Visa&MC, Add $5 S&H
10132 Monroe Dr., Dallas, Tx 75229 PH 214-350-0888

FORUMS—OV!

INDIANAPOLIS HAMFEST

HOST TO THE

ARRL CENTRAL DIVISION CONVENTION

JULY 8 & 9, 1995
INDIANA’'S LARGEST HAM RADIO AND ELECTRONICS FLEA MARKET
EASY ACCESS, I-465 & 1-74 AT THE MARION COUNTY FAIRGROUNDS

COMMERCIAL EXHIBITS—INDOOR AND OUTDOOR FLEA MARKET
“ERNIGHT CAMPING AVAILABLE—PRIZES

Write or call: Indianapolis Hamfest Association,
P.O. Box 88677, Indianapolis, IN 46208

(317) 251-4407
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Patent Pending

HAVING PROBLEMS
TAKING TOWERS DOWN??

We're sure you're aware of the back breaking work
involved in uncoupling tower sections which have
stood for only a few years. people fighing these kinds
of battles have used everthing from 2 x 4's to scis-
sOrs jacks with a certain degree of success and oo
much work, let alone the elevation above ground
B which is to be taken into consideration,

| Nowcomes “TOWER JACK", the greatest little
friend you'll @ver need with you on a tower. Whether
it be 15 or 150 ft. up, you'll find dismantling tower
sections a snap with “TOWER JACK™, Works on all
ROHN maodels, 20, 25, 45 AND 55. “TOWER JACK™
will disassemble or assemble your tower sections!

Retail $52.00 Ham net $39.00

P.O. Box 82321 Baton Rouge, LA 70884-2321

plus §5.50 UPS shipping
Send $44.50 Check or M.O. to:

“TOWER JACK”

(Allow 3 weeks for delivery)
Dealers Invited
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UK A E e o FE Sl & ilbnrumm PC HF Facsimile $99

o =y MRS o ¥ o A PC HF Facsimile is a simple,
———— = — — —_— — —— i Sy : e yet comprehensive short-wave
s .~ = 3 fax system for the IBM PC and
= r ! 'y a -1*. compatibles It includes an
A TRI-EX TOWER IS THE ONLY S D R S TR ©SK demoduator. advenced
| 3 tutorial audio cassette, ancj

TOWER YOU WILL EVER NEED! TR SRR S et oirance mana

iz # - L o o 1 _ e T st plug the dﬂml:;duLamr into
¢ WT 51 --mremmeeees $1,050 % AR o o oting Fx s
« LM 354HD -------- $1,900 & <
o LMAT70 ~-osooionaa $3 658 CALL OR WRITE ﬁf PC SSTV 5149.95
Designed to UBC 1991 - 70mph FOR A FREE T PC Slow Scan Television is a

AT L EI ] I complete system for sending
C A OGU . 14 and receiving full color amateur
v SSTV. The package includes
- an SSTV FSK modem, S5TV
+ '][ software, image capture
T4t utilities and reference manual

‘ - All popular formats are
2 supported including Robot,

VISA

: 1 Scoltie, Martin and AVT. The

;:‘-_: 3 3 . =
. i 1 _.I | & 1 W g ‘H-
LT syslem requires a 286, 386 or : JRE - ,
== ® is! faster PC with VGA or super : i - ORI ', e
1 VGA display : i ‘. 0 o r G F LT \

wswcws| TOWER CORPORATION (1| | | HavereanFor Onlys199.95

7182 BRasmussen Ave. » Visalia. CA93291 [ r J: 4 For a limited ime we are offering both software packages with a single FSK modem

for under $200. This combination offer will let you send and receive all the popular
Where engineering and quality come first!

HF image lransmission modes
Call or write for our free catalog. Visa and Mastercard welcomed.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel.(714) 498-5784 Fax.(714) 498-0568
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TO ORDER CALL TECH SUPPORT

800-328-2393 209-651-7859

FAX

209-651-5157

CIRCLE 22 ON READER SERVICE CARD

fﬂ Serving the LORD

Since 1987

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
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, elc. To order, send check or money order for $49.95 +
THE POWER STATION can be charged in an automobile in only 3 hours, $8.50 for shipping, along with your shipping address
or in the home in 8 hours. The charger will automatically shut off when the and telephone number to:

battery is completely charged, so you can charge it even when it has only

Joe Brancato

been slightly discharged, (unlike Ni-Cads that have memory). Our charg- THE HAM CONTACT

Ing circuit uses voltage sensing circuitry, other brands are timed chargers P.O. Box 3624, Dept. 73

which always charge the battery a full cycle, this damages their battery i y '
Long Beach, CA 90803.

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 Resiens. pioase ssnd U.S. Noney Orcler & 81710 Shipping. -
worthless idiot lights that tell you "YOUR BATTERY IS NOW DEAD."” The (1 you wish more information please send a SASE to the above Address. For

COD orders, call (310) 433-5860, outside of CA Orders only call (B00) 933-
voltmeter can even be used to measure voltages of other sources. AR S ks DR Desior Mguices et

CIRCLE 384 ON READER SERVICE CARD 73 Amateur Radio Today = June, 1995 57




sides is given by the formula D= 2630/F,
where D is distance between adjacent
whips in inches, and F is received fre-
quency in MHz. This distance is not
critical, but use care to place the
whips in a perfect square pattern on
the roof and align the array sides paral-
Il to the sides of the vehicle.

It's tedious 10 set oul the whips us-
ing just a ruler or tape measure. |
made separate cardboard templales
for optimum 146, 223, and 440 MHz
spacing. Cutouts in the template cor-
ners match the whip bases. Emplace-
ment is fast and misalignment is
avoided with the templates. Once the
whips are in place, | remove the tem-
plate so it doesn't gel rained on or
blow away.

When changing bands, check the
bearing accuracy of your setup using
a known signal source before setting
out to find an unknown emitter. In my
case, readjustment of the calibration
control has not been necessary when
whip length is within 20 percent of res-
onance. On the other hand, using 2
meter whips on 224 MHz gave about
90 degrees bearing error. The pres-
ence of other VHF antennas on your
vehicle may cause bearing error on
some bands.

In my trials with the Roanoke
Doppler and new switcher, | generally
had excellent bearings on vertically
polarized signals that provided at least
moderate quieting of the receiver. As
all doppler users guickly learn, your
bearings on a given signal are besl
when you are driving in an area that is

HAM HELP

higher than surrounding terrain and
away from buildings and other reflec-
tors of VHF signals. Elevated free-
ways are great for bearing-taking;
canyons are bad,

Similarly, you will always get better
bearings on signal sources that are
high and in the clear. For example, it
seems that no matter where | drive, |
gel steady bearings on repeaters atop
Mount Baldy. On the other hand, low-
level repeaters and base stations
around Fullerton, while much closer,
give wandering or fluttery bearings
even when | am maobiling high and in
the clear. The low-level stations have
many nearby objects to provide signal
reflections. This creates apparent mul-
tiple sources with composite phase
variations that the doppler has difficul-
ty resolving. (Hiders take note.)

Not For Strong Signals Only

Doppler sets are often perceived as
inferior to beams and quads for VHF
RDF because of the low gain of quar-
ter-wavelength whips and loss in the
switcher. But some hams have found
that a well-built doppler can track sig-
nals that don't show on the S-meler.
They may not even be intelligible.

Tom Lewis ABSCK tells of just such
an instance. "Someaone called me
about a signal that was QRMing a ma-
jor repeater. | went out with the
doppler and | couldn’t hear a thing.
They said it was definitely there and
had been been on for three days. |
was thinking | would have to get the
beam out, but | tried opening the

Number 16 on your Feedback card

VHF-High UHF-Low UHF-Mid

Design center (MHz) 146 224 440
Frequency range (MHz) 121-174 185-270 370-530
Whip length (inches) 19.25 12 6
Whip spacing (inches) 18 12 6
C101-C109 (picofarads) 680 470 220
L101-L105 (microhenries) 15 1.0 A7
Homemade choke tums 24 20 12
JW Miller choke 4604 4602 9230-12

Figure 1. Array and component data for the new Roanoke Doppier Switcher for
three popular bands. You can easily scale the array for other VHF/UHF ranges.

We are happy to provide Ham Help listings free on a space available basis. To
make our fob easier and to ensure that your listing is correct, please type or
print your request clearly, double spaced, on a full (8 1/2° x 11") sheet of
paper. Use upper- and lower-case letters where appropriate. Also, print
numbers carefully—a 1, for example, can be misread as the letters 1 or i, or
even the number 7. Specifically mention that your message is for the Ham
Help Column. Please remember to acknowledge responses o your requests.

Thank you for your cooperation.

WANTED: Information about FAIR-
CHILD Oscilloscope Module 74-94A,
and FAIRCHILD Main Frame 765. |
need the schematic and service manu-
als. Blase J. Furfaro W7ISJ, 10332
Camino De La Placita, Tucson AZ
B5748. Tel. (602) 886-3087.

NEEDED: Any information, plans,
schematics, etc. for a HALLICRAFT-
ERS Model SX-62 shortwave and
broadcast bands Receiver. | will gladly
pay for any copies and postage for any
of the above. Lyle L. Goheen N7VUE,
2038 Palm St. #508, Las Vegas NV
89104,

My physiology laboratory is studying
the behaviour of the three-toed sloth
(Bradypus Variegatus), using short
range (50m) bioteletry. Could any fellow
radio amateur help me to find a source
(or donate) a good quality broadband
receiver covering 145-160 MHz FM, and
a small motor drive able to rotate a mini
video camera in X-Y axis? Carios peres

da Costa PY7-CPC, Depto. Fisilogia e
Farmacologia. C.C.B., Universidade
Federal de Pernambuco, RECIFE PE
50 .970-090, Brazil, South America.

| need the assembly and operating
manuals for the HEATHKIT Oscillo-
scope, madel 10D-4540. | will pay for
copies and mailing costs. Ken KF8BC,
7718 Oceola Lane, West Chester OH
45069. Tel. (513) 779-4148.

NEEDED: Copy of the manual for KEN-
WOOD TMZ01A 2 meter Mobile Radio.
TNX, Art Coulombe W7HGK, 21 Yakima
St.. Walla Walla WA 99362

VIiZ MASTER VOLTOHMYST. MODEL
WV-510A. Strong resemblance to the
early 70s RCA Senior VoltOhmyst
housed in a blue die cast case. Could
really use a schematic, an operators’
manual would be a plus. Copy costs
and/or shipping costs will be covered.
John Pakusich WB6KVF, 720 Walker
Ave. #5, San Pedro CA 90731.
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squeich first. | heard a DF whine in the
audio and the LEDs were jumping all
over the place. They ‘leaned’ in one
direction, so | went that way. The
QRM signal began coming in stronger
and stronger and eventually | found it.
So the Roanoke Doppler will track sig-
nals below the noise fioor.”

Jerry Boyd WBBWFK of Albu-
guerque, New Mexico, made a similar
discovery. “l found with the Roanoke
that when the signal is weak and you
can barely hear it, it will still track, |
added a buffer in my 2 meter FM radio
to tap out the 10.7 MHz IF. Using a
battery-powered shortwave SSB re-
ceiver connected to this tap, | can
hear the carriers when all 1 can hear
on the FM detector is noise. During
tests using transmitters at known loca-
tions, it was tracking these weak sig-
nals. There was some bearing error,
but it would at least steer you in the
correct quadrant.”

Nowadays, when tracking a very
weak signal, Jerry uses the SSB re-

WANTED: 73 Amateur Radio (April,
1967) with Alfred E. Neuman cover. Will
pay top $3$S. Multiple copies wanted.
Please contact Michael Lemer, 32862
Springside Lane, Solon OH 44139. Tel.
(216) 349-3776.

| am eleven years old and am starting
an amateur radio call license plate col-
lection. If you have changed your call-
sign and have a now-out-of-date license
plate, please wrile 10 me. Michael
Spenn, Box 33216, San Antonio TX
78265.

| am looking for manuals and schemal-
ics for: CENTRAL ELECTRONICS Mod-
el MM-2 *Multi-Phase RF Analyzer;”
HEATHKIT HD-1422 Antenna Noise
Bridge; JACKSON Model 640 “Test (RF)
QOscillator;” and HEATHKIT HD-1 Har-
monic Distortion Analyzer. | will gladly
pay costs of copying and postage. John
Sehring WB2EQG, PO. Box 373, Baker
MT 59313. Tel. (406) 778-2452.

| would like to get in contact with any-
one receiving WEFAX signals direct on
1691 MHz, within a 60 mile radius of
South Bend IN. Jim Kocsis WAIPYH,
2217 Hidden Oaks, South Bend IN
46628. Tel. (219) 277-1786.

| am locking for manuals and schemat-
ics for: 1) CENTRAL ELECTRONICS
“Multi-Phase RF Analyzer,” 2) HEATHK-
IT HD-1422 Antenna Noise Bridge, 3)
JACKSON Model 640 "Test [RF] Oscil-
lator,” and 4) HEATHKIT HD-1 Harmon-
ic Distortion Analyzer. | will gladly pay
costs of copying, and postage. John

ceiver on the IF to tell if a carrier is
present. If so, he opens the squeich to
attempt to get a bearing. He sets the
damping control at maximum so noise
and modulation will have minimum ef-
fect on the readout.

Finale

Grab a red pencil and make a cou-
ple of corrections to the switcher
schematic on page 73 of the April is-
sue, The PIN diodes at the common
point ends of the four coax lines are
correctly designated D101 through
D104. The diodes at the whip ends
should be D105 through D108.

I'm interested to know of your suc-
cesses with the Roanoke Doppler and
its new antenna set. For that matter, |
want to hear all about transmitter hunt-
ing activities in your area. Action pho-
tos are always welcome, too. Send
postal mail to the address above and
E-mail to my new Internet address
(Homingin@aaol.com) or 1o Compu-
Serve (75236,2165).

Sehring WB2EQG. PO, Box 373, Baker
MT 58313. Tel. (406) 778-2452.

| need the assembly and operating
manuals for the HEATHKIT oscilloscope
Model 10D-4540. | will pay for copies
and postage. Ken KF8BC, 7716 Ocevla
Ln., West Chester OH 45069. Tel. (513)
779-4148.

| have a printed circuit board 3 3/4°
square, with the letters "WDSHSN,” and
some other parts for an alarm system.
| am looking for a schematic, or any
other information about this system.
Thank you. Judson White WA2PMH, 50
N. Greenwood Ave., Hopewell NJ
08525,

WANTED: Manual or partial copy for
HEATHKIT Models SB313, SB300 and
SB400. Robert Schlegel N7BH, 2302
286 St. East, Roy WA 98580.

NEEDED: Contact with SSTV operators
using (AEA) AVT terminal with AMIGA
computers. | require assistance with
various procedures and programs.
Many thanks. H. Rothenberg ZS6JH,
PO. Box 84053, Greensite 2034, South
Africa; or FAX: 27-11-646-8436.

Could anyone supply me with a 5-pin
short wave coil salvaged from a late
19508 KNIGHT Kit *Ocean Hopper”
regenerative Receiver Kit? | prefer junk
box donations but will gladly purchase
a whole unit if it includes the cabinet
and all five coils. Al Cikas KASGDL,
412 Radford Dr., Sherman IL 62684.

TNX. H
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C. L. Houghton WBEIGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

SWR Primer for VHF
through Microwave, Part 2

Last month | covered the applica-
tion and comparison of an SWR mea-
surement system as it applied to both
VHF and the microwave bands. In it |
discussed our group's efforts to make
meaningful measurements with simple
equipment in the low frequency to 10
GHz microwave bands. This month |
want to cover other aspects of SWR
and circuit testing, describing other
devices to aid our function tests.

Some of these new devices rely on
magnetic action to do their jobs. This
is different from the directional coupler
described last month, which uses
“static,” or non-active, lumped compo-
nents. These microwave magnetic
widgets include magnetic isolators and
magnetic circulators. These are basi-
cally inactive in that they do not re-

VHF and Above Operation

quire power but rely on a high intense
magnetic field set up by permanent
magnetics on the devices.

| have received many inquiries on
these devices and it's a good time to
include them in a shorl discussion.
These devices, along with other mi-
crowave bits and pieces, can be
picked up via surplus, or at many of
the swap meet sources. | imagine
Dayton would be an excellent source
for this material if you are interested;
it's the largest swap meet of all. | have
never been there but have seen pho-
tos of the swap meet area, and it's
huge. | plan to go there when | win the
California Lottery. Well, then, let's get
some test configurations set up and
put to use some of these many differ-
ent microwave widgets.

The Necessary Test Equipment

In each example | want 1o cover
both the setup and arrangement of
equipment for specific tests. All of the
test configurations will use equipment
that | have obtained via surplus and

swap meel sources. This equipment is
not the latest, as most of it was manu-
factured in the mid '60s through the
'80s. | have to admit that it has taken a
lot of scrounging over the years 10 pick
up this equipment, but for want of a
good microwave test bench nothing
else would suffice,

What do you need? In the mi-
crowave world you need several differ-
ent pieces of equipment: power me-
ters, frequency counters, detectors,
signal generators, sweep oscillators,
frequency standards and noise figure
test sets, These are the major league
players. Life without some of them can
be frustrating when you delve into this
edge of the spectrum. If | were 1o rec-
ommend a single piece of test equip-
ment, it would be the power meter.
Power meters are able 1o detect very
small changes in forward or reflection
measurements.

The next most asked question is,
“What kind of power meter do | recom-
mend?” Well, there are three possibili-
lies: General Microwave, Hewlett
Packard and Brand X. | use the
HP-431 power meter, while Kerry
NEIZW uses the GM meters. Both work
equally well and are just as accurate
for our purposes. Our individual choic-
es were not a matter of preference but
rather what we each picked up in the

e

%,

HP-431 Power Meter

478A Power Head
10 MHz - 12.4 GHz
Max power +10 dBm

Hewlaft Packard 431C Power Meter with cord and RF head, type 47T8A
thermisior delecior. Power range -30 dBm 1o +10 dBm. Extend power
capabtdes with external power attentuatons.

Exampie: If testing 2 meter HT al approx. 2 watt output level. Read powar
meter on scale, 3 dBm + 30 dB aftenuator = 33 dBm power, or 2 walls.

N-type coax connector

30 dB8 aftenuator “pad”

Coax cable

' (Approx. 2 W output)

icom IC-02
2 meter HT

Figure 1. Sample setup HP-431 microwave power measurements.
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beginning. When | find GM equipment |
give it to Kemy, and in retumn he does
the same for me with HP equipment.

Now, the big question: How do we
test or determine what I1s an acceptable
level of performance for other devices
we will use with the power meter for
lests? The difference is the return loss
of the item under test, or simply the
SWR of the individual device. If you
measure retumn loss and the difference
in power levels from forward to reflect-
ed is in the 10 to 14 dBm range, your
device or SWR meter has a problem at
this frequency. It's the same thing as
saying it has power SWR. The dB
readings indicate an SWR ratio ranging
between 1.6-3.0 to 1. Such readings in-
dicate a very poor level of perfor-
mance. If the difference is between 20
lo 25 dBm, the SWR meter has an in-
ternal SWR of between 1.2 and 1.1 10
1, which is quite acceptable for most
uses. Some of the commercial surplus
microwave lest equipment that | have
lested exhibited return loss in excess
of 25 dBm, a very good SWR.

Why. then, do these microwave
parts cost so much when new? It's nol
that the basic equipment is that ex-
pensive to manufacture; i's the high
level of testing that goes on to ensure
that the device is well matched over its
intended working frequency range. La-
bor cost to calibrate microwave de-
vices to specifications is the big addi-
tion to the equipment's price tag, not
the equipment itself. Simply stated, re-
turn loss in the 25-some dBm range is
quite good and relates to an SWRH
reading of nearly 1.1 to 1, which
leaves us feeling warm and cozy.

Now the tough part: Al minimum,
what other devices coupled with our
power meter do we require to perform
these tesls? A suitable start would be
to collect a variety of both coaxial and
waveguide directional couplers and
circulators. Don't let the word “mi-
crowave” disturb you when you go
looking for a suitable power meter. Al-
most all power meters will function ac-
curately over a frequency range of 10
MHz to over 12 GHz. Jusl remember,
microwave power meters are nol cali-
brated in "watts,” but rather in "milli-
watts,” and require suitable attenua-
tors to protect the power meter when
reading powers thal are unknown or
much higher than the <10 dBm rating
of most heads.

With suitable attenuators a high
power can be very accurately mea-
sured on these microwave power me-
ters. For example, if | wish to measure
my 2 meter HT (approximately 2
walls) on a VHF power meter, like a
Bird 67 wattmetler, | read about 2.1
walls. The difference between 2 watls
and 2.1 watts is a meter needie width
and subject to parallax interpretations.
If | make the same test on an HP-431
power meter (maximum power to the
meter head: +10 dBm) with a 30 dB
attenuator (coaxial), | can make a very
accurate power measurement.

Let's take a close look at what is
going on. Two watts ol power is the
equivalent in dB to 33 dB of power
(see Figure 3 for details). Under this



Arrow shows AF rotation

RF nput

SWRH return reflection

s S

50 11 termiration

RF applied to Port £1 rotates
(with arrow) to Port #3 with
very little loss.

Circulator showing RF (main feed) low loss from Port &1 to Port #3,
with returmn reflection (due to SWR ratio). Back feed from antenna
into Port £3 and rotated to Port #2 is absorbed/dissipated in
termination of Port #2, preventing reflecting any power to Port #1.

RF to load

Antenna or test load

Figure 2. SWR power in a circulator, magnetlic rotation or circulation of RF power in a magnetic circulator.

test | have a meter scale that is almost
10 times in length to make an accu-
rate determination and an actual pow-
er meter reading of 2.24 watts of pow-
ar. Now, in reality, this slight difference
will not amount to a hill of beans at 2
meters. However, al microwave fre-
quencies this power increase is very
significant and can be the difference
between fine-tuning an amplifier or not
obtaining good results by looking for
bigger increases., Microwave peaking
is accomplished by fine-tuning and
careful adjustment. Know the capabili-
ty of your metering system.
Circulators

Up to this point we have confined
our demonstrations to directional cou-
plers. There are other devices that
work somewhat in the same manner;
circulators and three-port circulators.
Circulators and three-port circulators
are all the same, it's just that some on-
ly bring out two ports and internally
terminate the third port. These devices
differ from directional couplers in that
they don't operate by a coupling ac-
tion, but rather by a magnetic rolation
of RF within the circulator. The name
is derived from the magnetic function

causing the RF power applied to an in-
put port to be rotated about the de-
vice. The RF rotates in concert with
the magnetic lines of force in a circular
motion through the device, hence the
name, circulator.

The device consists of three ports
and a back plate (or four ports if you
prefer, but in reality the back plate is
never counted as a port because it is
always internal). Sometimes the re-
flection port is permanently terminated
in 50 ohms. In use, RF power applied
to port 1 is reflected off the back plate
and feeds port 3 with all RF received
from port 1, less minimal intermnal loss-
es. Let's assume port 3 is an antenna.
If the antenna is a good malch, very
little RF is reflected back into port 3.

| assure you there will be RF re-
flected back into port 3, as only a per-
fect match will cancel out reflections.
Periect is desirable but not attainable;
a compromise is more normal in the
imperfect world due to the SWR ratio
or less-than-perfect match at the
load/antenna port. The rotation of re-
flected RF is the same as before and
would continue, except it is dissipated
in the port 2 load by a 50-ohm resistor.
In some cases this termination resistor

is coaxially connected and removable,
If you have a removable termination at
port 2 you can connect a power meter
in its place and measure the reflection
return power al port 2. See Figure 2
for details. In essence, you don't need
to know what the SWR ratio is—you
just adjust the load for minimum read-
ing at port 2.

What, then, is the difference be-
tween a magnetic circulator and a
magnetic isolator? A magnetic isolator
is similar in action, but is used only as
a two-port device. It is usually used
only as a wavequide component and
has a very large permanent magnet
attached to a short section of wave-
guide. The action of the large magnel-
ic field allows RF to flow in only one
direction with a minimum of RF loss.
In the reverse direction it has maxi-
mum loss, with the RF trying to flow
backwards through the intense mag-
netic field. Magnetic isolators are used
to prevent any reflected RF from
reaching the RF source and upsetting
it. They are similar to circulators but
do not have any means of dissipating
excess reflected power. Isolators are
just thal—big, bulky devices providing
isolation beiween devices by restrict-

ing RF to flow in one direction only.
See Figure 6 for details.

All devices described up to now are
suitable for making SWR measure-
ments, or for use as an aid in making
RF measurements for other setups
and applications. The most accurate
device has yet to be described. It is
called the slotted line.

The Slotted Line

The most accurate measurement
device used to make SWR measure-
ments or other power measurements
in a transmission medium is the “slol-
ted line.” (See Figure 4.) This device
will make very accurate SWR readings
along a slot or opening in the trans-
mission line into which a probe is in-
serted to sample RF along a trans-
verse path. A modulated RF source is
used for this measurement to drive the
input of the slotted line. The test de-
vice (an antenna, In this case) is con-
nected to the output of the slotted line.
Measurements are made when the
probe (inserted into the slot) Is moved
about the length of the slot and read-
ings are noted on a specially-buill
SWR meter. This meter is actually an
audio frequency voltmeter with a spe-
cial filter of very narrow bandwidth at 1
kHz. This meter connects to a detector
diode that is part of, or is coaxially at-
tached to, the probe on the slotted
line.

The SWR meter used in this case
Is nothing more than a selective 1 kHz
highly-calibrated audio detector that is
used 1o detect the audio modulation
envelope on the RF envelope. Mea-
surements are made at maximum and
minimum readings on the SWR meter,
and the standing wave ratio (SWR) is
read on a scale of the meter (1 kHz
modulation for this test is industry
standard). In a nearly perfect termina-
tion, the forward and reflected RF
products in the slotted line will have a
power reference that is nearly un-
changed. As such, the peak value of
the modulated RF envelope will re-
main nearly unchanged as readings
are made with the probe moving along
the slot. Example: If all the power Is
absorbed in the load (the antenna, in
this example), there will be a very low
SWRH, 1.1 10 1 or less.

In actuality, there will be a maxi-
mum and a minimum reading on the
SWH meter, but the difference be-

dBm vs. Power (Watts)

0 dBm 1 mW

5 dBm 3.16 mW
10 dBm 10 mW
15 dBm 31.6 mW
20 dBm 100 mW
25 dBm 316 mW
30 dBm 1.000 watt
35 dBm 3.160 watt
40 dBm 10.000 watt
45 dBm 31.600 watt
50 dBm 100.000 watt

Figure 3. Chart for RF power in watts
and conversion to power in dB equiva-
lent. For each power increase in 3 dB
sieps, actual power in waltts doubles.
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To 415D SWH meter

Coaxdal diode detactior
q /P
d W
siol 1o couple with
centar conductar of
transmission line or
waveguide Procbe movement
- -

N rd
- b
Slofted line—Side view

Wavelength
10 GHz/3 em consigerabons —9-inch

slotied hne
/“"f’-
1mmnm=m//X/

l Siot kor probe

il

Slotted line—Top view

Figure 4. Slotted line in respect to wavelength considerations. In general, small

components are good for very high microwave frequencies, and large compo-
nents are suitable for much lower frequencies.

tween these two readings will be very
slight, indicating a very low SWR read-
ing, or a nearly periect match. As the
difference between the readings gels
bigger, the SWR value increases as
well. The value of using this system is
that it is capable of showing very fine
increments of SWR readings at almost
any frequency where you have a slot-
ted line carriage 1o test from.

The principle for all frequencies is
the same: If the SWR of the antenna
is not a good maich, part of the power
applied to the antenna will be reflected
back to the source. The reflected RF
will cause a minimum and maximum
RF in the siotted line due to different
phase relationships and other factors.
This is whait SWR is all about, without
getting really technical. It's sufficient to
say that in the transmission line or
slotted line there will be minimum RF
at some point and maximum RF al a
point further down the slotted line. The
actual SWR will be a ratio of the RF
maximum-to-minimum readings.

We don't want to measure the RF
power in this case. Rather, the modu-
lation on the RF wave (the 1 kHz mod-
ulation) is detected in the HP-415 D
SWR meter (the 1 kHz receiver in this
case). SWR readings are accurate 1o
extremely small increments using this
setup. The SWR readings are dis-
played directly on the face of the
HP-415 meter. In use, we calibrate
this meter for maximum peak RF in
the slotted line and “set” a reference
point in the HP-415, then move the

detector probe to a minimum in the
slotted line and read the SWR directly
from the face of the HP-415 SWR
meter (the 1 kHz receiver). t's very
simple, but you have to have the lools
to get the job done.

At lower frequencies, the modula-
tion from a precise 1 kHz source can
be used to modulate a signal genera-
tor in the 500-to-several-GHz range.
The HP-415 SWR meter does not
care where the RF or modulation
comes from, as long as it can recover
enough detected RF with associated 1
kHz modulation to allow calibration of
the HP-415. A suitable much longer
slotted line would have (0 be used al
these lower frequencies. At 500 MHz,
a slotted coaxial line would be about 8
to 10 inches long for minimum results.

Using a Modulator

Modulating an RF signal at the high
microwave frequencies can be diffi-
cult, but with a device called a “PIN
modulator® the job is quile easy. A
PIN modulator is like the PIN diode
switch found in most newer VHF
transceivers, used to switch from re-
ceive to transmit on the RF coaxial
feed. In the modulator application, 1
kHz is applied to the diodes, rather
than switching DC bias. The diodes
turn on and off at a 1 kHz rate, in ef-
fect causing RF to be modulated by
the 1 kHz bias. In my test setup for 10
GHz | use a surplus HP-8734A PIN
modulator driven by a 10-mW Gunn
source sel to the frequency of interest.
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. . Detected RF modulated
Maximum SWR | | Minimum read SWR envelope on slotted line
(s=t) resding | on 415 scale and 4150 SWR meter
Low SWR—1.5:1
Maximum | Minimum
High SWR—3:1
Probe movement in slotted ne (appac. 9 inch length)
= =
| I
& Both maximum and
Maximum l I Minimum minimum are
identical.
Zero SWR (perfect condition}—1:1

Figure 5. SWR, showing modulated RF envelope vs. slotted line probe move-

ment.

This setup is then fed to the waveg-
uide slotted line, which attaches to the
antenna or device under test (DUT, for
shon).

To set calibration on this type of
system, it's only necessary to bring
the meter to an RF maximum point on
the slotted line and set a zero refer-
ence, then reposition the slotted line to
an RF minimum and read the detected
modulation and the corresponding
SWH off the meter face. At 10 GHz,
for example, it is possible with this set-
up to make meaningful SWR readings
like 1.02 to 1. It's quite an accurate
device. An analogy at HF, 3 1o 30
MHz, would be to have the school
football field laid out with a similar slot-
ted line. As you can see, this is not
practical due to the very long wave-
length at these frequencies. The slot-

ted line is useful at 500 MHz and
above due to the same wavelength
size consideralions.

For a slotted line 1o be useful, it
must be long enough 1o contain a full
half-wavelength at minimum. Lengths
al 1296 MHz and above would not be
a problem as a full wavelength at 1296
MHz is 23 cm, or aboul nine inches
long. Half of that is 4.5 inches—well
within the six-inch slotted coaxial line |
am using. However, al 450 MHz a half
wavelength is just over 13 inches and
not usable on this short six-inch slot-
ted line. See Figure 4 for details.

Well, that's it for this month. As
always, | will be glad to answer ques-
tions conceming this and other related
microwave VHF/UHF topics. Please
send an SASE for a prompt reply. 73
Chuck WBBIGP. B

Reverse

-4

Very high-strength
permanent magnet.

Typical loss 0.2 dB
forward, 40+ dB loss to
RF reflections.

Forward

Waveguide Isolator

Figure 6. Waveguide isolator. Typical very low loss in one direction only, used lo
isolate oscillators and other RF sources from effects of SWA.



ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater |dentifiers, Base Station Identifiers,
Beacons, CW Memory Keyers, etc. Great for FCC. ID Compliance.

Miniature in size. 1.85"1.12"x0.35"

Totally AF immune.

All connaClions made with mecrominiaiure dlug and sSocke! with color coded weres atiached
CMOS microprocessor lor low voitage. low current operation 6 1o 20 VOC woreguiziad ot 6ma
Low crstohon, low impedance, acusiable sinewave oufput: O f0 4 voils Deak o peax
Crystal controfied for high accuracy

fransmitter PTT output (10 key transmifter while (D is being sent), is an open collector
transistor that will handle 80 VDC at 300ma

Field programmable with SUPPLIED Keyboard

Confirmation tone %0 indicale accepied parameler, plus tones 10 indicate programming error
All programmung is stored in 2 non-volalile EEPROM which may be altered al any time
Message iength over 200 characters long

Ingger 1D with active egh O low

inhibit 1D with active high o low. Will holg off ID until channel is clear of Irafic
Generales repesler courtesy ione 3t end of user tansmission & enabied

Double sided tape and mounfing hardware supplied for quick mounting

Operating temperature range. — 30 degrees [ fo +05 Oegrees *

Full one year warranty when returned 1o the factory lor repair.

Immediate one day delivery

»
.
L
L
L3
L
]
L
L
L
L]

Programmable Features

» Fight programmabie, seleclable messages

o CW speed from T io 99 WPM

® i} inferval imer from 1-599 mnuies

e {0 hold off tmmer from 0-99 seconds

o CW tone frequency from 100 hz fo 3000 hz

» Front porch delay interval from O fo 9.8 seconds.
e CW or MCW operation

$89.95 each
programming keyboard included

COMMUNICATIONS SPECIALISTS, INC.

426 WEST TAFT AVENUE = OHANGE, CA 32665 4296
[714) 998 3021 » FAX (714) 974-3420
Entire U.5.A. (B00) 854.0547 = FAX (800) 424.-3420
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Whaddya Say To A Guy Who's
Had The Same Job For 50 Years,
Has Never Called In Sick Or Showed
Up Late, Never Taken A Vacation
Or A Holiday, Never Asked For
A Raise Or Griped About His Bonus
And, Believe [t Or Not, Has No
Plans For Retirement?

Show Smokey how much vou appreciale his many vears of vigilance by being careful with
malches and campfires. Remembes - onlv you can prevenl lorest fires.

Ad‘ A Public Service of e USDA Foresl Service and Your State Foresior
L] L]

PCB / Schematic CAD - from $195

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
| ANALYSER Ill. Runs on PC/XT/AT/
2B6/386/486 with EGA or VGA displays.

Logic Simulation - from $195
11;&##.—-_.___‘"" =.7=%]| PULSAR and PULSAR Professional -

—

= --r—n-h-r-n-rn-| | FUll featured digital logic simulators.

§=———T————1| Allow you to test your designs quickly and
TR inexpensively without the need for
e 3 sohisticated test equipment.
T PULSAR can detect the equivalent of a
== —~_——1| picosecond glitch occurring once a week!
i E— Runs on PC/XT/AT/ 286/386/486 with

m‘-.-- el - R A - e

EGA or VGA displays.
Analogue Simulation - from $195

TES wmw gae ow s ] ANALYSER I and ANALYSER i Pro.
'-|-—~\ ~ ,——_- | Powerful linear circuit simulators have full
<= 8 bk .- | graphical output, handle R's,L's,C’s, Bipolar
= Uk - Transistors, FET's, Op-Amp's, Tapped
. MF - | Transformers and Transmission Lines etc.
== \ it ~~ | Plots Input and Output Impedances, Gain,
e X ¥ __ | Phase and Group Delay. Covers 0.001 Hz to
szt ~° .| >10GHz. Runs on PC/XT/AT/286/386/486

e s o e = orr 2= | with EGA or VGA displays.
For information write, fax or call:

Number One Systems

REF: 73, 1795 Granger Ave., Los Altos, CA94024
(415) 968 9306
VISA and MasterCard welcome.
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310 Garfield St Sulte 4
IMolron jrywrerey

ElecrronNics €ugene, Oregon 97402

The NEW

Auto-Kall®
AK-16

DTMF Controller Board
features 16 relay driver
outputs and DTMF to
X10 control capabilty!

>CW ID >0-12 digit security code 2 User
programable using your DTMF keypad! >ASCIl Serial
Output of incoming DTMF >Watch-dog timer reset
> Relay driver outputs may be mated with our RB-8/1
or RB-16/1 relay boards > Several modes of operation
allow combinations of real-time control, on/off/
momentary output control, and CW response tones
> Small size, only 2.75 X 3.25 inches >12VDC @ 25ma
Visa, MasterCard, American Express, Discover Card
COD on Cash or Money Order basis only
S/H: $6 USA; $10 Canada; $17% Foreigy. COD: $7

Price and Specifications are subject to change without notice

Orders: (800) 338-9058

Info: (503) 687-2118 Fax: (503) 687-2492

Catalogs are also available via the Internet

motron.info@emerald.com
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Bill Brown WBBELK

c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Rocket-Powered ATV

In early April, | attended a high
power rocketry event sponsored by
the Tripoli Rocketry Association. Lo-
cated at a site called the Spears
Range, near Manchester, Tennessee,
this weekend event drew rocket enthu-
siasts from several stales and fea-
tured moderate to very large rockets
that flew nearly continuously during
each day from more than nine launch
pads. These are not your typical hob-
by shop kind of model rocket—some
really are small sounding rockets!

There were dozens of flights (some
to over 10,000 feet) and some very

Fhoto B. Korey Kliine puts the finishing fouches to the duct tape “cowling” holding

Ham Television

spectacular failures! One flight did
three somersaults and buried its
nosecone into the ground just in front
of the viewing area, with the motor still
firing. The crowd had a good laugh
when the parachute popped out!

While most of the rockeis used a
solid fuel engine, there were a few that
used a different kind of arrangement.
Tim Pickens, from Madison, Alabama,
brought out his 11-foot-1all, 55-pound
steam-powered rocket (that's right—
steam). He hooked it up to an AC gen-
erator and literally boiled the water in
the rocket's tank until it reached the
proper pressure. He opened the valve
in his steam engine and the rocket
headed skyward with an amazing cas-
cade of hissing steam trailing behind.
While not the most efficient propellant,
it is very inexpensive, and the rocket

the TV camera to the outside of the rocket as Adam Germann braces the fuse-

lage.
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Photo A. Left to nght: Andrew Mossberg KE4RKZ, Tom Bales KE4SYS, Ted Slack
KE4SEM, Korey Kiine, Kevin Smith N4SMZ and Adam Germnann prepare 1o fly the

ATV rocket.

reached about 500 feet in altitude,

| also ran across another propul-
sion system that was offered by a
group called Environmental Aero-
sciences. Their system is the Hyper-
tek, and is a hybrid rocket engine con-
sisting of nitrous oxide (laughing gas)
and thermoplastic. Their ingenious
and compact system mounts in a stan-
dard rocket motor mount and consists
of a pressurized cylinder that contains
the nitrous oxide and a disposable
plastic tube with an embedded nozzle
that is actually the fuel and combus-
tion chamber, This provides a great
deal of thrust (comparable 10 a “J-mo-
tor®), but is very inexpensive to fly. All
it 1akes 1o reload the motor is to re-
place the thermoplastic fuel grain, fill
the nitrous oxide tank while on the
pad, and fly again. Their group flew 10
times during the two-day event.

It turned out that most of their
group were hams, and they had driven
all the way up from Miami, Flonda! In

not able 1o withstand any high-G im-
pacts or nuclear blasts and was just
loosely packaged into a piece of styro-
foam. | guess | must've been standing
too close to the nitrous oxide tank
when they suggested that | fly my
camera on the outside of the next
rocket they were preparing, and | glee-
fully agreed to the lunacy!

Risky Rocket TV

The ATV system for this rocket con-
sisted of an MVPS b/w TV camera
(avallable from Micro Video Products)
and a postage-stamp-sized micro-ATV
transmitter (see the July 21 issue of
73, page 8, for details). The camera
and the transmitier were powered by
separate 9-volt batteries. The antenna
consisted of a quarter-wave BNC
mounted whip.

We used a LOC/Precision Magnum
rocket, built by Ted KEASEM, with an
18-inch-long payload section. This
section has a diameter of around 5.5

“I guess | must’ve been standing too close
to the nitrous oxide tank when they suggested
that | fly my camera on the outside
of the next rocket they were preparing,
and | gleefully agreed to the lunacy!”

their group were Kevin Smith NASMZ,
Ted Slack KE4SEM, Tom Bales
KE4SYS, Andrew Mossberg KE4RKZ
and Korey Kline. As | observed them
prepping another rocket, | asked them
if they had had a chance to fly any
ham payloads yet in their hybrid rock-
ets. Tom KE45YS showed me a GPS
payload that they had intended to fly,
but a glitch in the GPS receiver kept
the package on the ground. It was
nicely constructed and looked like it
could withstand a nuclear blast!

On the second day of the meet, |
brought along my mini-ATV system
that I've used as part of the Hat-Cam
and have flown on tethered balloons
and kites many times. It was definitely

inches. The micro-ATV transmitter,
whip antenna, 9-voll batteries and a
lot of bubble wrap were stuffed into
the payioad section.

The MVP5 camera was mounted o
the outside of the payload section with
lots of electrical and duct tape. Most
other rocket ATV systems | have seen
involve mounting a mirror on the out-
side of the rocket or just slicking the
lens out through a hole in the payload
wall. Unfortunately, the mirror system
inverts the video image, so sticking
the whole TV camera oulside looking
down at the fins provides an excellent
view, This camera is well-suited to this
kind of application due to its very small
size (approximately 1" on a side) and



its light weight (just over 2.5 ounces). |
would recommend that in a permanent
installation you build a small cowiding to
cover the camera and secure it in place
with a 1/4-20 bolt if you ever want 1o
See your camera again in one piece.
After a bit of last-minute adjustment
to the aerodynamics of the duct tape
“cowling,” the Magnum was ready to fly.

A Wild Ride

The suspense was building as the
rocket was transported to the pad. We
had a beautiful snow-free picture on the
TV set in the RV. To eliminate sync loss
(and because we had no other way 10
record the video), we elected to record
the image right off of the TV screen. In
the subdued lighting of the van, this
worked very well indeed. The receive
antenna consisted of a hand-held two-
element quad pointed at the rocket dur-
ing the flight.

The hybrid engine was filled up with
nitrous oxide, the pad was cleared, and
then ignition! The rocket screamed off
of the pad while providing us all with
spectacular TV images of the flaming
Hypertek engine and the smoking ex-
haust trail as the field got smaller and
smaller. Everyone cheered as the
parachute deployed at around 1,500
feet and flew by the camera. Kevin
N4SMZ made the comment that it
looked just like a NASA flight. The rock-
et gently descended back to the field
and the ATV image showed an extreme
close-up view of a cow as the payload

landed in the middie of the herd.

Even with the low power (80 milli-
watl) transmitter, we received a snow-
free image during the majority of the
flight, with only a few fades at apogee.
To top it all off, my TV camera survived
the flight totally unscratched!

Although this was a fairly heavy
rocket capable of lifting much heavier
payloads, you could probably fly this
ATV system in a much smaller rocket

with good results. 73]

Rocket System Parts List

MVPS camera:
Micro Video Products
1334 So. Shawnee Dr.
Santa Ana CA 92704
(800) 473-0538
(714) 957-9268

Micro-ATV transmitter:

Assembled
P.C. Electronics
2522 Paxson Lane
Arcadia CA 91007-8537
(818) 447-4565
Kit

Elktronics
12536 TR. 77
Findlay OH 45840
(419) 422-8206

Magnum rocket:
LOC/Precision, Inc.
Box 221
Macedonia OH 44056
(216) 467-4514

Hypertek Hybrid HiPower rocket engine:
Environmental Aerosciences
18955 South West 168 Street
Miami FL 33187-1112

OSO Tutor

= —— : !
Study Aid tor 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
Commercial Radar Endorsement. Each
program sold separately.

* Work with the entire question pool, or
study questions automatically selected by
the program from your weakest areas.

* Current Question Pools

* Includes full screen graphics, explanations
on appropriate questions and, on the IBM
version, a pop-up calculator.

*Logs multiple study sessions and allows
resuming at a later time. Returns to review
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Also Available :
Q50 Comptroiizre

Th
¢ ultimate mmﬁunlml for controlling

laie mode)
» F_uH monse driven rwood rigs,

(305) 234-5700

AMATEUR TELEVISION
GET THE ATV BUG "&2*

>10 Watt pep
Transceiver

Only $499
Made in USA
Value + Quality

from over 25years
in ATV..WeORG

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
iIncluding downconverters, transmitters, linear amps,

and antennas for the 400, 900 & 1200 MHz bands.

(818) 447-4565 m-t Bam-5:30pm pst

P.C. ELECTRONICS

2522 Paxson Lane Arcadia CA 91007

Visa, MC, UPS COD

Tom (W6ORG)
Maryann (WBE&YSS)

missed questions if desired.

« Creates randomly generated sample tests 4

on-line or printed with graphics on

Epson/IBM or Macintosh printers.

* Public Domain Morse code tutor is

included on reguest al no extra charge.
Novice thru Extra

$29.95 e

PA residents add 6%, Price includes shipping

ﬁ% Q50 Software

Kennett Hﬁum. PA 19348
215-347-2109 (Voice or FAX)

per ciags for

$39.05

(Novice and Tech programs)
and Commercial Radiotelephone

1 800 483-3973

(1800 GUD DX 73)

Ordering infls anly pheie!
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‘ CAT-300 Repeater Controller |

Attention Repeater Owners
Finally a repeater controller with a IT voice synthesizer and full
feature autopatch incredibly priced at $299.00.

Features Include:

v Voice Synthesizer

v’ (412) Word Vocabulary
v Twelve Voice Messages
v Two Voice Identifiers

" CW Identifier

" Full Feature Autopaich
v User Speed Dials

" Emergency Speed Dials
«" Reverse Autopatch

v DTMF Key Pad Test

v DTMF Repeater Access
v DTMF Repeater Muting
v’ (56) Control Functions
v Remote Control Switches
v" Hardware Logic Inputs
¢ DVR Controller Ready *

v Female Voice & Sound Effects
v Programmable Courtesy Tones
v’ Programmable Codes and Timers

* (Requires MF-1000 Serial Interface Card $59.00)

Write or Call for a brochure describing the CAT-300 Controller,
including schematic, voice word list, and control functions.

CAT-300 Controller Board $299.00 Wired and Tested

Computer Automation Technology, Inc.
4631 N.W. 31st Avenue, Suite 142, Fort Lauderdale, Florida 33309

(305) 978-6171
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Michael Bryce WBSVGE

2225 Mayfiower NW
Massillon OH 44646

Field Day

Ah yes, June and the smell of CW
floating though the air. Egads, it's Field
Day fime once again.

Although | really don't like contests,
| do enjoy Field Day. | use it as an ex-
tended field test for new rigs and an-
tennas. There are signals all over the
place, just waiting for you to snap them
up.

If everything goes as planned, | will
be using the home-brew rig described
last month for this year's Field Day.
With all the intermod, crud, junk and
other critters living on the ham bands
during Field Day, I'm sure to find any
bugs in the receiver.

Antennas

However, before | connect the rig to
the battery, we need a good Field Day
antenna. My all-time favorite is the cen-
ter-fed Zepp feed with 300-ohm TV
twin lead. Each side of the Zepp is 65
feet long. This is more than enough to
cover BO-75 meters, as well as 40 and
20 meters. Of course, you'll need an
antenna tuner to get the antenna to
resonance at the frequency you're
working on. | use an old beat-up Ten-
Tec antenna tuner with balanced-line
output. This tuner does not have an
SWRH meter, so an external meter must
be employed, uniess your rig has one
built in. One of the many MFJ antenna
tuners would be ideal, too. They're
much smaller than the Ten-Tec unit I've
been using.

Before the Field Day aclivity starts, |
tune the antenna to the portion of the
band | plan on using, and make up a

Low Power Operation

cheal sheet for quick resetting. This
also gives me some idea of what the
radiation pattern of the antenna is be-
fore the contest gets under way.

If there is both time and space, a
second Zepp at right angles to the first
one is a grand idea. This way you can
select between the two antennas and
between the resulting different radia-
tion patterns they produce. A good
grade of knife switch makes switching
from one twin lead feed to the other
guilt-free.

Of course, it goes without saying,
the higher the antenna, the better it will
perform. | use thin kite cord to hold up
the two ends of the dipole. | prefer the
cotton line, but will use nylon if need
be. The cotton will degrade if pieces of
it are accidently left behind. I've used
cotton twine several times and it's
proved equally useful.

One problem with the twin-lead feed
is keeping it from touching objects such
as tree limbs and camper rooftops. By
using the cotton twine, | can usually
make up stand-offs to support the twin
lead away from such things. Needless
o say, never |leave the excess twin
lead laying on the ground. Cut off the
excess instead of leaving it in a ball on
the ground. When you're only running
2 walls, you sure don't need your RF
going into the ground.

Power Supplies

For power, | use the best of two
worlds: solar and battery storage. |
want plenty of juice, so | usually bring
along a 25-amp/hour battery and a 10-
watl Solarex MSX-10 panel, although
I've been known to use a higher-power
solar panel! of up to 75 walts peak pow-
er. With the 10-watt solar panel and the
25-amp/hour battery there is no need

for a solar charge controller.

| don't really get my jollies by toting
around 60 pounds of lead and acid, so
| use a smaller gelled battery. The one |
find provides all the power necessary
for the 24-hour contest is the type U1
wheelchair battery. Most Sears auto-
motive stores stock this guy. if not, any
of the larger batiery dealers will have iL
Just ask for the 25-amp/hour
wheelchair battery, and they'll know ex-
actly what you mean. It will set you
back about 60 bucks, but is well worth
it. Check the surplus outlets; I've seen
the exact same battery for $25 brand-
new with warranty.

I've also used a setl of two 6-voll
gelled batteries. You can pick these
guys up at any Toys 'R Us store.
They're used in the small electric-pow-
ered cars and trucks kids ride in.
They're rated at 8 amps/hour, which is
more than ample for a QRP FD. With
the electrolytic sealed, the battery can
be placed in any position, even upside
down, without the worry of acid spills
on your logbook.

Although not mentioned, it is an ab-
solute must to use fused power cords
when running with a battery of thal ca-
pacity. A shor circuit will mean instant
meltdown. | prefer to use magnetic cir-
cuil breakers instead of fuses. They're
extremely fast, and you can reset them
after you fix whatever caused it 10 trip
in the first place. I'm sure you can get
the magnetic circuil breakers from sev-
eral different sources, but | use the 9-
amp breaker supplied by Ten-Tec. It's
the unit used for the Argosy when run-
ning from a battery source. It's not
cheap, about $20, but it's worth every
bit that much when something goes
wrong. I'll keep an eye out on the sur-
plus market for these breakers, and if |
can find them al a reasonable price I'll
let you know.

Computer Logging

Now that we have the rig, the an-
tenna and the power source, how
about logging those contacts on a com-

puter this year? | use a program for
MS-DOS | picked up as shareware. If's
fast, easy to use, and will run on my
old Tandy 1100 Field Day laptop. | have
yet to find a program for my Macintosh
Powerbook that will do all the stuff this
one will do. But, I'm still looking.

During the last several years, I've
been very laid back when it came 1o
keeping track of the contacts | make
during Field Day. In fact, I've been
known to not even write any of them
down on paper! Since the exchange is
so0 simple, there's no need to get upset
if you miss a report or two. Of course,
I've not turned in a log to the ARRL in
about six years, so | don't need 10 wor-
ry about the finer details of Field Day
logging. | will bring along the computer
this year for some serious logging.

The old Tandy won't run much over
two hours with its internal battery pack,
S0 a patch cord and series regulator
tap power from the 24-amp/hour bat-
tery. In the “l really don't need to carmry
this along with me" category, | bring
along an extended voltmeter to monitor
the battery during the contest. I've nev-
er been able to draw the battery down
to a discharge state over the 24-hour
period.

While the computer is grand for log-
ging, it isn’'t good for sending CW. In-
stead, | prefer the old hand-operated
electronic key and paddie. It's much
faster to send CW with the paddies and
keyer than 1o type it out on the key-
board, at least that is what | think. | use
the Super CMOS Keyer as appeared in
QST several years ago. You can still
get most of the parts for this memory
keyer. | use the internal battery to oper-
ate the keyer, making for one less ca-
ble to worry about.

All the equipment | have mentioned
only takes up about one square foot of
space. Although the battery is a bit
heavy, it's easy to lug the setup deep
into the woods for some real serious
Field Day action. My plan of action for
Field Day is rather simple: have fun,
have fun, and have fun. 73]

Slow Scan TV

doesn't have to be expensive anymore!

e el

Absolute Value Systems

115 Stedman St. # 7
Chelmsford, MA 01824-1823
(508) 256 6907

e-mall; johnl@world.std.com

Every day more hams are enhancing their communication by using
images. Join the fun and see what vou've been missing,

Quality Color S5TV is easy and affordable with Pesokon TV, $239.95

Keapare (BM PC-companible, 186 or betiey CPU, 1 Megabyvie of memory, color VGA
desplay, ME-DOS Skepeang 1% w0 U S A oo Commds, 515 for others. Write or call fior

ATTENUATORS
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DIRECTION

VECTOR-FINDER

TYPE VF-142 144-220 MHZ

TYPE VF-142Q LEFT-RIGHT LEDS &

AUDIO, 144-220 MHZ
TYPE VF=1420M SAME AS Q MODEL
EXCEPT FREQ.144-500 MHZ $289.95
TYPE VF-121Q SAME AS VF~-142Q

PLUS 121.5 MHZ ELT FREQ $379.95
CALL ABOUT HF DF, Aﬁﬁ-gl.ﬁﬂ S/H

RADIO ENGINEERS
7969 ENGINEER RD, #102
SAN DIEGO, CA 92111

619-565-1319 FAX 619-571-5909
CIRCLE 58 ON READER SERVICE CARD

FINDERS

HAND-HELD
PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
FINDING. USES
ANY FM RCVR.
ARMS FOLD FOR
STORAGE.

2139.95

$239.95

CA ADD TAX

SA

Find Hams quickly and easily by Calisign or by
Name. Search for a specified City, State, or Zip
Code. Print with standard or cusltomized outputl.
Ideal for mailing lists, QSL's etc. NEW FOR 'S4,
search filters that allow you to specify FIRST NAME,
LICENSE CLASS, AGE, ADDRESS,
SUFFIX, AREA, OR PREFIX,

SAM Option files include County Cross Reference,
License Expiration Date, Full Date of Birth,

Amateur Radio
Calisign Database

or CALL

Previous Calls and Date First Licensed

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

NOW AVAILABLE ON CD-ROM
Disk Version $39.95
SAM OPTIONS $7.50 each

Shipping and Handling §5.00

CD-ROM  $3995

RT SYSTEMS, INC

8207 STEPHANIE DRIVE, HUNTSVILLE, AL 35802

1-800-723-6922 or 1-205-882-9292
Visa, MasterCard or Discover




The World of Ham Radio
Callsign May 95 Database

You can have the latest US and Foreign
callsigns available. 20,000+ software files

FREE o5
SAMPLE “==
COPY! =

ANTIQUE RADIO CLASSIFIED

Antigque Radio’s Largest-Circulation

for amateur radio.  AmCall auto-logging
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Number 20 on your Feedback card

Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

Somehow, | have the incredible
need to tell you that this column marks
the end of the 18th year of “RTTY
Loop.” Eighteen years! To put that in
perspective, my son, who was an in-
fant when the first "RTTY Loop" was
published, can now vote. Frightening,
isn't it? And you don't even know my
son.

Anyway, my mailbox is stufied with
all your comments, questions, and
suggestions. Miles L. Clouston
NB8VJM/1 sends along, via E-mail:

BayCom Demodulator

“| was particularly pleased to see
that the Software Series is now up 10
seven volumes. [It’s now 10.] Now that
| am becoming more equipped (from a
hardware standpoint) to paricipate in
RTTY and similar modes of communi-
cation, it would probably behoove me
to have those volumes. Also, are there
any plans available for a simple (quick
and dirty) hardware interface (modem
or just demodulator) allowing me to
(at least) copy and (possibly) transmit
RTTY? | know that most full-featured
modems will do such a thing, but | al-
so wonder if an item such as the Bay-
Pac Model BP-1 (with the proper soft-
ware) would support such activities. |
am in the process of purchasing an
IBM sub-notebook and thought that
this could be a great setup for mo-
bile/portable packet/RTTY operation. |
already (about 18 months ago) con-
structed an end-led telescoping half-
wave 2m antenna (matched ‘J-pole’
style, with 300-ohm ribbon) that could
be (and is) installed in a rugged Sam-
sonite briefcase. For my next trick, I'll
use an aluminum case and possibly
stub matching for the antenna(s).
Build in gel cells, a charging system,
and maybe a small amp (possibly a
dual system for data and voice), and |
would be ready to roll for anything
from fun to evenls lo disasters.”

Well, Miles, | appreciated the notes,
and information on the software series
is at the end of the column. As to the
demodulator, there are several little
schemes around to simply tum tones

Amateur Radio Teletype

into pulses, and the ones that have
accompanied the BayCom program
may well be the simplesl. Figure 1 is
one such diagram. This little demodu-
lator uses only one integrated circuit,
and may be just what you're looking
for. Good luck, and let me hear how

you are doing.

Teletype Corp. Manuals

Another E-mail’'er is Jim Cooper
WaJC, who writes:

“| see in your column that you have
been listing folks trying to find decent
homes for Teletype Corporation manu-
als and machines.

“I have quite a supply of original
Teletype Corp. manuals for Model 28,
32, 15 and 14 (ha hal) which | just
hate to throw away and I'm sure some
historical junkie would die to have
them (but how to find somebody like |
was 20 years ago?); | actually have an
almost complete set of every Teletype

mus NJ 07653-0073."

Now, is that an offer, or what? Actu-
ally, | would take the manuals here, if
it weren't for my wife laying down the
law, and telling me | have to get rid of
some of the jungue that has been ac-
cumulating in the basement for the
pas! 20-plus years. Although, | don't
know, you never know when you will
need a fresh 6AUS, don'l 'cha know!
Hopefully, you will be able to handle
the requests from the readers. Let me
know how it all comes out.

Sound Blaster

Now that we've had an answered
question, and an offer that many of
you Just can't refuse (at least until you
tell your wives), how about a question
for you all to answer? Here is another
note, this one from Bannister Bray
AH2CZ, ex-KMGES, regarding the use
of a Sound Blaster card.

“Today | took a much needed soli-
tary lunch break away from the office.
During that break | read your column,
‘RTTY Loop,' in the April '95 issue of
73 Amateur Radio Today magazine.
Your article inspired this note.

“A number of months ago, while
working at home, | overheard a con-

“ ‘I have quite a supply of original
Teletype Corp. manuals for Model 28, 32,
15 and 14 which | just hate to throw away

and I’'m sure some historical junkie
would die to have them.’ ”

Corporation manual, along with many,
many duplicates of certain ones. I
anyone wants them for nostalgic or
historical purposes, an SASE or an
E-mail would do—I'm past the point of
ever expecting to get any money back
on them!

“Also, | still have several types of
mechanical teleprinters—Kiein-
schmidts, M28, etc. | have one Model
28 ASR sel that has just about every
mod kit Teletype made installed in it! |
just hate the thought of it going to the
scrap steel pile. Maybe someone
reading your column knows of a
school club or electronics class that
would want it for demo purposes or
whatever? Or maybe a deaf person
who could use it on TDD?

“Well, if you find the space to men-
tion them I'd appreciate it. If not, no
harm. E-mail to w2jc @ritz.mordor.
com, Snail mail to P.O. Box 73, Para-

versation on one of the ham bands
that piqued my interest. The topic of
discussion was a new software pro-
gram that used a Sound Blaster com-
puter card to receive and transmit (de-
code and encode) RTTY, AMTOR, and
PACTOR. According to the conversa-
tion, the same program and card could
also be used as a Digital Signal Pro-
cessor (DSP) unit for received voice
audio that was far superior to the JPS
NIR-10.

“Before | had a chance to break in-
to the conversation and learn more
about the program, my wife, with her
impeccable timing, called me away (o
do something important for her. When
| returned an hour later, the group had
disappeared into the woodwork.

“| have heard similar conversations
since then about, | assume, the same
program/Sound Blaster card combina-
tion. All parties said that the combina-

tion worked quite well and was a boon
1o all mankind.

“The question for you is this: Do
you know if such a program exists?
Does it really work as described
above? Who makes it? And how can
one get a copy?”

Well, Bannister, after | got your
note, | did a search of the various on-
line databases, print, and other refer-
ences | had, and came up blank. | am
quite sure, however, that within 37 mil-
liseconds of the publication of this is-
sue of 73, | will be hearing from some-
one who is using just such a scheme.
As soon as | hear something, I'll be
sure to pass il along to the readership.

FT-757GX Mod

Oh, why not one more question for
the summer. Fritz NAJVP relates:

“Several years ago a British ham
toid me about a mod for the FT-757GX
that involved a CW filter from the 101
series. This mod involved disconnect-
ing the MOX switch and used it to
switch the CW filter in and out of line
while the rig is in the LSB mode. |
have unsuccessfully tried to find out
more details about this modification
and was wondering if you or any of
your readers had heard of or tried it. |
love my 757 but | would like additional
tiltering when | run RTTY. Any help
would/will be most appreciated.”

OK, folks, you're on. Anyone out
there who can help Fritz? Lel me
know.

"RTTY Loop"” Software

As suggested above, the 10-vol-
ume series of the “RTTY Loop" Soft-
ware Collection remains available. To
obtain a list of programs, just drop me
a self-addressed, stamped envelope
to the address at the top of this col-
umn, or send E-mail to one of the ad-
dresses below, and I'll send along the
list forthwith. Each disk in the series
can be yours by sending a 3.5-inch
high density disk, $2 in US funds per
disk, and a self-addressed mailer with
sufficient postage to me, along with a
note telling me which collection you
would like.

Of course, | always welcome
comments or questions. That should
be evident by this month’s column.
My various E-mail addresses are:
CompuServe 75036,2501; Delphi
MarcWA3AJR: America Online
MarcWA3AJR; Internet MarcWA3AJR
@aol.com. Keep writing, electronically
or via “snail mail." And stay tuned for
next month's “RTTY Loop.” &2
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Michael J. Geier KB1UM
c/o 73 Magazine
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Peterborough NH 03458

Measuring Up

In this column, | have many times
mentioned the use of test equipment,
ranging from the old-style analog volt-
meter (still a useful item in this digital
age) 1o the oscilloscope. Taking proper
measurements is one of the most im-
portant skills in electronic troubleshoot-
ing, constructing or experimenting. At
first thought, the process of taking
measurements might seem simpile: You
just stick the probe on the point you
wish to measure and read the resulls
from your instrument. Somelimes it re-
ally is that easy, but there can be pit-
falls. If you aren't aware of all the impli-
cations of the measurement process it-
self, you may find yourself getting lied
0. As in the famous theorems of quan-
tum mechanics, the process of observ-
ing can significantly alter the process
being observed! So, let’s fight for truth,
justice and the electronic way by hav-
ing a look at the procedures involved In
taking measurements, and the effects
your measuring instrument and tech-
nique can have on your work.

Good OI' Voltage

Probably the most common mea-
surement is of electromotive force, or
voltage. Voltage measurements often
tell you a greal deal. If a voitage is
completely missing, that's a ig clue to
a broken circuit's failure. If it's just low,
that too can help you find out why. And,
if it's too high, that might indicate a
shorted regulator or other power supply
problem.

To measure voltage, you need a ref-
erence point. Almost always, that point
is the common ground of the circuit.
These days, the common ground I8
usually negative with respect to most
or all voltages in the circuil. An excep-
tion is a circuit which uses dual polanty,
such as an op-amp stage. Then, your
measured voltage might be positive or
negative with respect to ground. It's im-
portant to remember that everything In
a circuit is relative; there is no such
thing as absolute voltage, just as there
is no such thing as absolute motion or
rest in space. But, by picking ground as
your reference, you're standing on firm
earth with respect to the rest of the cir-
cuit. So, you clip your negative lead to
the chassis and off you go, right? Well,
sometimes. If you're measuring fairly
large DC voltages (more than a couple
of hundred millivolts or so), that should
work fine. Should you pick a ground
point 1oo far from the circuil being mea-
sured, you may pick up some noise,
but it shouldn't be a problem at these
voltage levels; compared to the DC
voitage itself the noise should be so

Your Tech Answer Man

small that it doesn't introduce signifi-
cant error.

Welcome To Lilliput

When the voltage you want to mea-
sure gets small, though, it can make a
big difference. If you're trying to mea-
sure 50 millivolts, and you have 20 mV
of noise, how valid 1s your measure-
ment? Not very. In fact, you could get
into all kinds of problems by trusting
the numbers you get. Luckily, not many
situations call for such low-voltage
measuremenls, at least not with a volt-
meter. With an osacilloscope, though, it
can be a real problem, because you
can see small voltages and small sig-
nal changes very well, tempting you o
try to use the scope in places you
would never use a voltmeter. Then,
your selection of a close, quiet ground
point is much more important.

Carry That Load

Any time you measure something,
you have to use a little bit of it up. OK,
that's not true of everything there is;
you don't need to use any gasoline to
float a ball in it and see how high it
goes. But, in electrical circuils, you
can't get something for nothing. When
you measure a voltage, some of its as-

your voltmeter could swamp that even
worse, making it impossible to get any
information at all. So, how do you avoid
loading down the circuit under test?

Going Up. ..

The only way out is to make the
measuring instrument more sensitive,
thus raising the apparent input
impedance. One of the firsl instruments
to successfully do that was the VTVM,
or vacuum tube volt meter. Basically, it
was a regular analog meter, but, be-
tween the meter movement and your
circuit was an amplifier. The amp used
a Wube, hence the name of the instru-
ment. By boosting the sensitivity, say,
100 times, the amp could have a very
big series resistor on its input, making
its input impedance a couple of
megohms, rather than 20k ohms. That
tremendously reduced the loading ef-
fect, making the VTVM a highly useful
instrument that didn’t load circuits
down. At one time, the VTVM was a
staple in every TV repair shop. I'm sure
plenty of people still use them, al-
though, as far as | know, they haven't
been made for many years.

The FET, with iis tube-like high input
impedance, revolutionized measuring
instruments. First of all, the VTVM
gave way to the FET voltmeter, which
was exactly the same thing except for
its solid-state amplifying element. But,
without the heat, the FET meter didn't
drift so muci, and the FET didn't age
and lose gain over time. it was a big
improvemen! except for one thing: You

“For watching any kind of signals
that move, nothing beats an
oscilloscope. Period.”

sociated current must flow through the
measuring instrument. In other words,
the voltmeter or scope has a finite re-
sistance which appears 10 your circuit
1o be in parallel with the point under
test, stealing a small amount of current
from it. Is that a problem? Not usually,
but sometimes il sure can be. The old
analog voltmeters typically had an in-
put impedance of about 20k ohms per
volt measured. In other words, if you
were measuring 2 volts, the meter ap-
peared 1o be a 40k-ohm resistor. That
sounds pretty high, but is it? On the
output of a low-voltage DC power sup-
ply, it's meaningless. Heck, at 12 volts,
40k ohms only dissipates 0.3 mil-
liamps, or 3.6 milliwatts of power. That
ain't much. But suppose you are mea-
suring the brightness or focus terminal
of a CRT circuit with about 1,000 volts
on it. Now, your meter appears as 20
megohms (remember, it's 20k ohms
per volt). Thal seems like a lot, but
many voltage divider circuits for CRTs
are up in the multi-megohm range,
thanks to the very high impedance of a
picture tube. S0, that 20 megohms may
pull the voltage down by a significant
amount, say 10 or 30 percent. In some
circuits it could wipe it out altogether!
And, if you happen to be measuring a
low-voltage, high-impedance circuit,
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could apply just about any voltage to
the tube's input without damaging any-
thing, but you'd blow a FET very fast if
you abused . So, servicers had 1o be
more careful.

And Now ...

These days, digital voltmeters have
pretty high input impedances. Like FET
meters, though, they are easily blown if
too much voltage is pumped into them,
And some of them aren’t cheap! Still,
you can't beat a digital meter for mea-
suring unvarying signals. If you want to
know the absolute value of a DC volt-
age, these things will get you closer to
the truth than any analog meter. Also,
digital meters have aulopolarity. That
is, if you hook the meter up backwards,
all you get is a minus sign next to the
value; the numbers will still be correct.
On analog meters, you wind up with a
meter pin slamming into the left side,
and no useful information. Sometimes,
you can even ruin the meter move-
ment.

When voltages move, though, the
analog meter is slill more useful. Al-
though some digital meters have a few
segments of a bargraph-type display
under the numbers, most don't. And,
even the ones that do have them offer
a small number of segments, and thus

limited resolution. It does beat trying to
follow wildly changing numbers, but it
doesn't touch what you can learn from
the subtle motions of a real meter
movement. In the old days (more than
10 years ago), a good tech could infer
a great deal from walching a meter
movement’s subtle dance. | suspect it
is rapidly becoming a lost art, which is
a shame. If you are skilled with an ana-
log meter, or want 1o be, get one now
while you still can. Or, at least, don't
throw your old one out. | must admit,
though, that if | could only have one or
the other, I'd probably go with the digi-
lal meter, simply due to the conve-
nience and much greater precision and
accuracy.

| Can See

For watching any kind of signals that
move, nothing beats an oscilloscope.
Period. If you've spent years with just a
meter, your first experience with a
scope will be like taking off a blindfold.
Suddenly, you can actually see signals
going by, with all their little bumps and
squiggles. It opens a whole new world
of understanding of what's going on in
a circuil. Most scopes, though, drift a
bit and are not anywhere nearly as ac-
curate in absolute terms. So, don'l
ditch your meter when you start using a
scope. You'll find that you use them
both together. In fact, some expensive
scopes come with melering functions
built in. | especially like the ones with
cursors on the screen that let you mea-
sure voltage, time differences and oth-
er signal parameters right off the face
of the scope's display. Once limited to
exorbitantly priced laboratory scopes,
this capability has come down in price
to an affordable point. I've seen scopes
in the $1,500 range that have it. It's im-
portant to recognize, though, that the
basic accuracy of the numerical read-
oul may or may not be any better than
that of the scope itself, depending upon
the design.

Pitfalls

When you measure voltages with a
scope, you see them change over time.
That's usually good, but it can be a
problem, too, Lel's say you want to
know the voltage ol a power supply’s
output. Your voitmeter says 13 volts,
but your scope displays 12.7 10 13.5
volts, because the supply has 800 mV
of ripple on it. So, what's the true voil-
age? There Isn't one! At one moment,
the voltage may be 12.7 and al the
next, it may be 13.5. In order to use
this information, you need to know the
reason for your measurement. If it's
just 1o getl an average voltage, I'd trust
the voltmeter and go with 13, If,
though, you need to protect a circuit
from anything more than 13 volls, it
pays to recognize that the supply may
instantaneously rise 1o 13.5 from mo-
meni to momeni, and do something
about it

Well, there's lots more {0 measure-
ment technique, but I'm running out of
room for this month. Next time, we'll
continue this topic. Until then, 73 from
KB1UM. 73]



A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?
THERE’S ONE NOW!

No, we won't insult your intelligence by telling you that it's a
“halfwave” or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial “halfwaves” can't touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 "Dirty Little
Secrets from the Antenna Designer's Notebook™) that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard way!

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; substitutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.
E

P.0. Box 1234, Dimito, TX 78575 (210) 350-5711

THE MAGIC BAND - SIX METERS. The best of both HF and VHF Enjuy
great DX during band openings and full repeater operation at other times.

BUILT TO MIL-STD-810 2 YEAR WARRANTY

SPECIFICATIONS PCS-7500H  AZ-61
Frequencies: RX 46-54 Mhz 46-54 MHz TO PLACE ORDERS

TX 50-54 MHz oAtz eALL 1-800-643-7655

Power: b0/a Watts 2/0.5 Watts .
Sensitivity: <019V <016V |
Memories: 20 40
Tones: 38 38
Keypad: Backdit DTMF Prog. and DTMF
OC Power. +H38VDC 8 H2v0C @ PCS- TSWH MOBILE
d amps (typ) 1.5 amps (typ) $S et
operates over ;
+6 to +16 vDC
Size: HxS5"W7 25D 6.85°HX2.6"Wx1.3"D

/‘ IAZDEN 147 New Hyde Park Rd., Franidin 5q., NY 11010

AZ-ET mnHEm cosmunicaTions oivision |(010)328- fﬂﬂT HAX (516) 3287506
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FAST SERVICE - DISCOUNT PRICES

ELECTRET MIKE

0.317 diameter X 0.325". 0.7°
long leads terminated with two

oo ___ pin connector (0.1" centers)
cnh-;ﬁ $ 5%
MIKE-18 S -

RECHARGEABLE
2 Vdc 5 AH (USED)

Gates "Cyclon™ X Lead Acid
Battery. Can be ganged for higher
current or voltage. 1.735" dia. X
2.85" high. 0.25" quick connect

terminals. Removed from working
equipment. CAT# LB-25U $3ea:h

2.5 AMP SOLID STATE
RELAY ( USED)

Crydom# D1202
Control Voltage:
3-32 Vdc

Load:

2.5 amps, 24-210 Vac
Clean, quaranteed
functional relays,
Standard “hockey puck” size:

225" X 1.75" X 0.90". ' $3§Q

Screw terminals. each

HLand LoARed. | CAT # SSRLY-24

Improve and
amplity the sound
quality of most
hand-held and
mobile trans-
ceivers. This
extension speaker
for Ham, CB, marine
or business communi-

cations improves clarity in noisy environments.
Black case, grill and adjustable mounting
bracket. 6 fool cord with 3.5mm mini-phone

plug. 2.78™ X 2.6" X 2.1" deep.
CAT# SH-3 $ 00

ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS o Visa, Mastercard or Discover

each

TEAMS: NO MINIMUM ORDER. Shippeng and handiing lar the
48 continental U S A §$5 00 por order  All gthers inCludng AK
Hi. PR or Canada must pay full shipoeng.  All orders gelvered
in CALIFORNIA must mciude focal siate sales tax  Ouanbhes
Limeted NO COD. Pnces subject to change without nolice

RITE or MAIL ORDERS TO:
NP | E| ECTRONICS

for a
Fﬁ‘éa Page CORPORATION
oG P.O. Box 567
GAT'";EUM Van Nuys, CA 91408
Quiside

send $2.00 postage. FAX (818)781-2653
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Carole Perry WB2MGP
Media Mentors Inc.
Staten Island NY 10313-0006

Geography Resources

Most amateur radio operators rec-
ognize the relationship between speak-
ing around the world and sharpening
one's geography skills. Teachers who
use amateur radio in the classroom will
attest to the value of learning geogra-
phy on a need-to-know basis. Adding
relevance and a little fun and excite-
ment to the leaming process is a win-
ning combination to both gain knowl-
edge and retain it.

A large section of my classroom is
devoted to geography reference books
and materials, maps, globes, atlases,
and letters and stamp albums from un-
usual or exotic locations. Very often the
radio manufacturers give away class-
room maps if you request them on
school stationery. With the world
changing as quickly as it does, it's im-
portant that maps and geography re-
sources be constantly updated in the
classroom. The reasons for the updat-
ing can make for a great discussion
and lesson,

Sources

The following list of resources is
worth investigating. Some are free, and
they will all make good additions to
your class library and reference center.

i
b -

1. World Game Institute: A nonprofit,
nonpartisan global research and edu-
cation organization which utilizes a cre-
ative, experiential approach to educa-
tion. It provides computer software, a
World View Map series, World Game
Workshops, and publishes stalistical
data from the United Nations, the
World Bank, the World Resources Insti-
tute, and other sources. For more infor-
mation on what is available contact:
World Game Institute, 3215 Race
Streetl, Philadelphia, PA 19104; (B0Q)
220-4263.

2. How to Help Children Become
Geographically Literate: The NCGE
(National Council for Geography Edu-
cation) has published the booklet How
to Help Children Become Geographi-
cally Literate. It helps parenls and
teachers learn how to teach basic ge-
ography concepts to children. Single
copies are free, 50 coples cost $7.50,
and 100 copies cost $12. For informa-
tion write: NCGE, 16A Leonard Hall, In-
diana University of Pennsylvania, Indi-
ana, PA 15705.

3. WorldWise Newspaper. World-
Wise is a monthly thematic world af-
fairs newspaper for grades B-12. Each
issue focuses on one timely topic and
features a center spread that puts the
topic in clear historical and geographi-
cal context. The cost is 75 cents per
student per month, or $6.15 per stu-
dent per year. For more information

Photo B. Eighth-grader Rose KB2QMK points out a location on the map to eighth-
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Jordan KB2PYS and Renée KB2QMR.

contact: WorldWise, Depl. EF, 4 Wesl
Wheelock Street, Hanover, NH 03755,

4. ZPG's New Elementary Kit: “The
Counting on People: Elementary Popu-
lation and Environmental Activities™ kit
is designed for teachers of grades one
through six. The kil coniains 150 spiral-
bound pages of fun elementary popula-
tion activities and student worksheets
which can be easily reproduced. The
cost is $19.95 plus $1.50 for shipping
and handling from: Zero Population
Growth, 1400 16th Street, NW Suite
320, Washington, D.C. 20036.

5. Poster Education: The Global
Poster Corporation has produced over
20 posters with the Five Themes of
Geography in mind. A detailed ready-
to-use set of lesson plans is enclosed
with each poster. For a brochure de-
scribing the posters contact: Poster Ed-
ucation, 5 Howland Road, P.O. Box
8774, Asheville, North Carolina 28814,
(704) 253-4995.

6. Free ERIC Digest: The Clearing-
house for Social Studies and Social
Science Education is offering free
Digest copies and a packet of basic
information on the ERIC system in
general and the ERIC Clearinghouse
for Social Studies/Social Science
Education specifically. For questions
or to request materials contact: Vicki
J. Schlene, (800) 266-3815; vschlene
@indiana.edu.

7. Alliance Yellow Pages: Maryca-
role Deane, a California TC, has com-
piled a 12-page directory of publica-
tions and materials which have been
produced under the auspices of the

)
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Photo A. Carole Perry WB2MGP uses globes to make a point with eighth-graders

are lesson plan collections, thematic
teaching ideas, software, bumper stick-
ers and a T-shirt. A copy of the Alfiance
Yellow Pages can be received for free
by contacting: NYGA, Department of
Geology & Geography, Hunter College-
CUNY, 695 Park Avenue, New York,
New York 10021.

B. Social Studies Standards: The
National Council for the Social Studies
has published Expeclations of Excel-
lence: Curriculum Standards for Social
Studies. This document sels down the
framework for a K-12 social studies
program which can be integrated with
the other national standards in geogra-
phy, economics, civics, and govern-
ment. Performance expectations are
also included. The 180-page book can
be purchased for $15 for non-members
and $12.75 for NCSS members, plus
$2.50 for shipping. To receive a copy
write to: Whitehurst & Clark, 100 New-
field Avenue, Raritan Center, Edison,
New Jersey 08837, (800)683-0812.

9. Geographic Inquiry into Global Is-
sues (GIGI): Encyclopedia Britanica Ed-
ucational Corp. has developed a set of
secondary instructional materials that
give teachers an alternative from stan-
dard geography texts through the use of
a CD-ROM and three videodiscs. For
more information on GIGI, contact:
James Dunn, P.O. Box 6115, Boulder,
Colorado 80306-6115; (303) 440-7505.

If you use any of these materials in
a successlul lesson in conjunction with
your ham radio classes, please let me
know so we can share your experi-
ences with other teachers and instruc-

grader Lisa. various Geography Alliances. Included  tors. 73]

UHF REPEATER

Make high quality UHF repeaters from
GE Master Il mobiles!

PAY TV AND SATELLITE DESCRAMBLING

All New Info VOLUME 6 All New Info

L

"% Quality Microwave TV Antennas

WIRELESS CABLE - IFTS - MMDS - Amateur TV
Uttra Gain S0db(+) = Tuneable 1.9 to 2.7 Ghz.
i * 55-Channel Dish System $199.95

« Pay TV Volumes 1-5

Al

sl

" satellite and DBS Handbook

(il iffarund. Vol. 1 basics) (Includes Hackar infa) « 36-Channel Dish System  $149.95 * 40 Watt Moblle-Radio 5189

* Wireless G‘:‘EH I'HMQ*} s * Hacker Wﬂﬂﬂ: » 20-Channel Dish Si:stﬂm $124.95 » Duplexing and tuning information $12

- 'Cﬂl“phte zard . Phone Hacki Oetiongi C i A g ] | . }

$15.95 sach or ¥534.95 o 5552 95 - ommarcal brid Antennd (nol showns] Ade 550 00 Information without radio 540
NewnisSer $20 057 2 ssuss CalaiogSl. Al our rior §126 95 (InChucies aub)

SCRAMBLING NEWS

e Yap Anterngz Comaonents. Cusiom Tumng Avalabe
o Call or wie [SASE) 'or “FREE™ Catalog

Versatel Communications

3494 Delaware Ave.. Buffaio, NY 14217-1230
Voice/FAX T-'_1E- B74.2088 BBS 716.871.1915

CIRCLE 36 ON READER SERVICE CARD

72 73 Amateur Radio Today » June, 1995

urFeTime  (602) 547-TT700 (53.00 Credit all phone orders)
WARAANTY  MasterCard » Viza « American Express « COD's » Ouanbity Pricing

CIRCLE 249 ON READER SERVICE CARD

Orders 1-B800-456-5548 For info. 307-266-1700

P.O. Box 4012 « Casper, Wyoming 82604
CIRCLE 259 ON READER SERVICE CARD




ADVERT ISERS

R.S.# page R.S.# page R.S.# page R.S.# page
351 Absolute Value Systems............ 66 * CB City International................ ..B4 234 Lentini Communications ............ 75 254 Ross Distributing ..........cccvcennece 48
164 Ace Communications of 265 Chipswitch ............................... .85 86 MFJ Enterprises..........cccoeueaveren- 11 o T DV oot 66
Indianapolis ..............cooee..........TB 186 Coaxial Dynamics........cc.cccecennnne 59 86 MFJ Enterprises ............c.ccceee.... 37 o) BN ... it 66
* Advanced Electronic 156 Commpute Corporation ............. 39 86 MFJ Enterprises ...............ccccu... 49 36 Scrambling News...................... 72
Applcations ..........ccccccurnereiceneines 3 99 Communication Concepts ......... 82 86 MFJ Enterprises ............ccocusiruns 55 167 Sescom, INC.........coccveeccnrnicennans 83
161 Advance Design Lab ................. 84 10 Communications 160 Micro Computer Concepts........ 42 1BB B0 NG iiviinsciinsismssibomsin: 45
67 Alinco EIeCtronics .......cccevecvesrinrens 2 Specialists, Ine...........cc.eniiienes 63" 144 Micro Control Specialities ......... .29 300 Shirts by Ray Sarrio...........c....... 84
194 All Electronics Corporation ........ m 268 Computer Automation A5 WHCIORBK ... ..cveesrarsssscvinssrsassonsansas 51 250 Software Systems............c.ceeeeees 57
D NN 85 TechnOIOQY - eiveiecciininnans 65 30 Micro Video Products................. 48 51 Spectrum Communications .......43
. AMPING,ING .....ccooerneriniarinsesroseases 31 276 Computer Aided Technology .....56 193 Morse Tutor Gold..............cc.c.... A5 69 Spectrum Electronics................. 82
T ANEOR - innniiiinninialid 67 15 COMIBIED i i 39 248 Motron Electronics.............ccaee 63 183 Spectrum International ............. B5
57 Antennas West ..............cccccuuen. 15 * Digital Communications............ 83 THE M NICR —ons o rreriininin 17 ST I e bt ns 1
5 Antennas West ...........cccoecueennnn. 16 * Down East Microwave................ 48 54 NCG/COmeL ........ciicinarrrsssnssansse 5 = The Ham Center................ccccee.. 48
324 Antennas West .........ccvvmnininnn 68 bl e e T 17 - 54 NCGQ/Comel......cccovnrinnsirnnisnsanias .76 384 The Ham Contact ..............cceunes 57
304 Antennas West ...........cocevceairanns 76 75 Fair Radio Sales..........ccccusinnenins 17 25 Novatech Instruments................ 17 384 The Ham Contact ............ccceeeenes 78
340 Antennas West .......................... a2 329 ForHams Only ... 42 1 Number One Systems Lid. ........ 63 TR s s e 47
282 Antennas West ..........ccccoeevinrae. B3 o e s SRR I ARSI | 45 102 ONV Safety Belt ....................... 45 269 TIQerronics ..........cccocursresernsseanes 75
296 Antennas Wesl ...........cccocevruvann B84 286 Hambrew Magazine................... 85 162 PacComm......coininnnine. 18 I R S 56
380 Antennas West .........cccccovvinianaen 85 « Ham Radio & More.................... 27 o . Paralax INe. ..o iccnsismonisssian 13 11 TranseiTechnologies..........civc-w. B3
* Antique Radio Classified ...........67 *  Hamironics, INC.......ccccociarmionnances 7 ¢ PO Boctronics ... 53* AL L T SO e M 57
80 Arrow ANIENNE.........conmmeinnnnnans 16 345 HamWIindows ........cccceiemennnininas 76 o PC. Eloctronics ...........cccunsesnisns 65" » Uncle Wayne's Bookshell .....86,87
16 Astron Corporation ..........ccceeee.. 19 187 Harlan Technologies ............ceees 17 B8 POrDNOX.......sisnninmrivsrassananannes 77 32 Universal Electronics................. 76
272 Azden COorporation..........eecuseeres T 179 ICOM America, Inc.........ccu... cva* 198 Personal Computer e Universal Radio.............ccooueevne. 51*
41 Barry Electronics Corporation....23 * Indianapolis Hamfest Repeater Controller ................... 83  Vanguard Labs.........c....crvuresanns 82
42 Bilal Company -........cccocecinseane 82 ASROERNON ... 56 249 Phillips Industries, Inc................ 72 259 Versatel Communications.......... 72
273 Boyd Electronics.............ccuacsmar.. 31 283 Innotek, InC. ... 3 49 Polyphaser...........cccccoeiemveniacias 67 104 Vis Study Guides, Inc. ...............68
56 Buckmaster Publishing............. 17" I DO s oo tiamuicnmsnss it cimaspuieiy g2 145 QSO Software ..........cccccccvverans 65 191 W& W Associates .........cccceeeeen. 79
168 Buckmaster Publishing............. az* L | | A e A e A LS, 59 257 Quorum Communications.......... 25 38 WIOINN Antennas..........ccccueeeessss 68
7 Buckmaster Publishing.............83" * Jade Products...........cciemesriis 17,51 110 Radio Amateur Satellite............. 53 *  Wolfe Communications.............. 16
* Burghardt Amateur Radio.......... 41 27 JOMV BN s .53 153 BRN0 Y i i cismsnaninsinas 88 * Yaesu Electronics
« Butternut Electronics .........c......7 1 B CCITIN e smpnsriopidibb s amribied 48 58 Radio Engineers...........cccuuninad 66 CONDOTBION ..o ioinrrisansssssinie CV3
222 Byers Chassis Kils..........cccecve... 39 2 Kawa Productions..........ccceieneas A2 * RAI EnIerprises .........c..couresssees 84
184 C& S Sales, Inc. ......................67 ISTKDC SO 76 34 Ramsey Electronics ................. 21° * Advertisers who have contributed 1o the
« CABLE X-PERTS, INC. ............. 59 « Kenwood USA Corporation ....CV4 * RFPae Co.....cvooncrmmmenisassases 17 National Advisory Commitiee (NIAC).

“The beginner’s guide to the
exciting world of amateur radio.”

r--------------—-—_-‘_-!--'__---_—-1

Radio Fun is packed 12 issues of Radio Fun |

full of nformation whelp | (= YES! Sign me up right now!

you get more fun outof for $12.97. :
amatuer radio. Basic | wane CALL I
“how-to” articles will | |
get you up and runnning I ADDRESS :
on packet, ATV, RTTY, I
DXing, and the dozens of other activities that make ama- | ©7Y STATE zi® |
teur radio such a great hobby. You’ll get equipment reviews geared toward | _ |
the newcomer. We'll help you upgrade to a higher class license with month- | Check _____ MC __ Vasp . :
ly columns designed to teach you what you need to know in a fun and excit- : 1
ing way. You’ll find it all, and more, in the pages of Radio Fun. | cARD# EXPIRES ]
Don’t wait another minute. Subscribe today for only $12.97 for one year. | |
That’s 12 issues of the only ham radio magazine that is geared especially : Class License Year Licensed 73 Subscriber :

for the newcomer, or any ham who wanis to get more fun and excitement . ;
out of amateur radio—Radio Fun! : OST Subscriber __ CQ Subscriber _ =
& _ I  Mail to: Radio Fun, 70 Route 202N, Peterborough,NH 03458 |
12 ISSUes for Only $12.97 : [Or call 800-677-8838 (in NI:] call 924-0058), FAX: 6!33-?’24—3613} {

Canada add $7.00 plus .70 GST. Foreigh add $12.00 surface, $36.00 airmail.

1-800-677-8838 LNemnd Rate $18.00. Basic Subscription Rate $14.97. 09U J

73 Amateur Radio Today » June, 1995 73




NEever Say DiIE

Continued from page 4
Arrogant Scientists

Working in the cold fusion field has
brought me into contact with both open-
and closed-minded scientists. | don't
mind if a scientist, or anyone eise for
that matter, disagrees with others about
something. What annoys me is when
someone strongly disagrees aboul
something that they haven't bothered to
find out about.

“Well,” they say, “everyone knows™
such and such. Oh, baloney. Sure, we
know quile a lot about things we can
see and feel. When it gets to the micro
and macro we know less. Okay, matler
is made of molecules. Molecules are
made of atoms. Atoms are made of
electrons, protons, neutrons and stufi.
Yeah, and what are they made of? Well,
quarks. And they're made of sub-
quarks. And then what? We have no
idea of how many more layers this goes
... levels of abstraction. If they're some
kind of energy, what kind?

On the macro end cosmalogists are
theorizing all over the place. The Big
Bang comes and goes in popularity as
astronomers and astrophysicists come
up with new data which requires retheo-
rizing to explain the new data. So they
argue over an expanding universe that
isn't expanding iMoo anything. They the-
orize about parallel universes, worm-
holes and super strings. Then some as-
tronomers screw it all up by discovering
that our whole end of the universe
seems to be moving off to the left at
435 miles per second, attracted by no
one has a clue what, or perhaps re-
pelled. Liberals should like that.

If you've been reading Newsweek
and Time, you know that astronomers
and cosmologists are battling each oth-
er over a welter of contradicting theo-
ries. Cover stories, no less. Every time
a group of astronomers comes up with
new information, it seems to blow all
previous theories into hyperspaces.
Have you been reading about the Greal
Wall? The Great Atiractor? The missing
Dark Matter? Don't wait for the scien-
tists 1o agree before plunging into this
mess because you aren't likely to live
that long.

Yes. of course | can recommend a
couple of good books. One of the best
and most readable is Exploring the
Physics of the Unknown Universe by
Milo Wolff. It's $15 in paperback, s0
look for it. Milo is a good friend and one
of my scientific advisors for “Cold Fu-
sion.” Also in paperback, at $14, is The
Big Bang Never Happened by Eric
Lemer.

I've a news flash for you: Scientists
are no smarter than most of the rest of
us. They don't even know much more
about most things outside their special
niche than we do. The major difference
is that they have taken the time o learn
a whole lot about one thing. They've
become experts on it. Well, you'll be
surprised at how little effort it takes to
catch up with most of these specialists.
When | tackled ham teletype | started
from ground zero. Within a year | was

writing articles and then | wrote the first
book on the subject and had a regular
column on it in CQ. And | didn’t do any-
thing that anyone else with the guts to
tackle the subject couldn't have done.

When microcomputers came along |
decided it was time 10 learn about them.
When | discovered that there were no
decent books or magazines to help me,
| started Byte. | knew that this incredible
new development would spawn a need
for information. | was right. When |
slarted it | had to hire an editor who
knew about computers. A year later I'd
learmed enough about computers o edit
my next magazine in the field, and to be
out lecturing. That wasn't a matter of
any great brilliance on my par, just the
result of a lot of hard work,

The compact disc got me involved
with digital recording, so | had to start
fresh in that field. No, | haven’l been
watching Geraldo, Oprah, Donahue and
such. No ball games. No quiz shows.
Darned few sitcoms. But | have read a
bunch of books and attended confer-
ences. It's your option whether you
want to be an expert in something or a
dummy. None of this stuff is very diffi-
cult to understand if you bother to read.
Well, most of it. | have 1o admit to being
over my head on particle physics,
where there are over 200 particles fly-
ing around. But I'm working at it, so
maybe by next year Il al least be able
to ask the experts questions.

Amateur radio is in desperate need
ol some pioneers. Here we are, stuck in
the 1960s with our technology. We
should be using digital voice and devel-
oping our own data compacting algo-
rithms. We should be zapping dala
through our ham satellites at 28.8 kB, at
the least. Instead we are still fighting in
pileups when someone comes on from
a rare country. Or not rare, if band con-
ditions are lousy. Heck, I've seen pile-
ups just for Venezuela when DXers get
really desperate.

With the Internet looming as an al-
fermative io amateur radio, we'd better
get cracking. We have the satellite
bands. We even have some salelliles.
What we don't have is the technology.
We got started with packet around 20
years ago, and have been progressing
at a snail's pace ever since. We pio-
neered sideband 40 years ago and
haven't budged an inch since. We gol
busy with repeaters 25 years ago and
we've hardly seen a smidgen of
progress since. In 1970 | had a re-
peater on a local mountain which re-
peated on either 10m or 6m as well as
2m. How many do we have like that 25
years later? |'ze requsted.

Neither my mail nor my reading of a
stack of ham club newsletters every
month give me any cause for hope.
How's about getting off your duff? |
wan! to start seeing some articles
showing progress. And no, you're not
100 old 1o start something new. I'm 73
and busy leaming. Doc Patterson, the
chap who got the first cold fusion
patent, is my age. When a nine-year-
old girl can get an Extra Class ticket
and a 73-year-old invent circles around
some of the world’s top laboratories,
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what's your excuse?

If you can’t provide some arlicles for
me to publish to help jolt us into action,
al least review some books we can
read that may help us get started.

It's Impossible

When John Campbell W2ZGU, the
editor of Analog, told me about the
Heironymous Machine | frankly didn't
believe him. It was just loo preposter-
ous. It violated everything I'd been
taught. It violated my experience. It was
obviously completely impossible. Then
came Henry Gross' Wishing Machine,
which was even more absurd. John
was an amazing genius and he was in-
to everything. A lunch with him was like
riding an intellectual roller coaster,
going into electrochemistry for a few
minutes, then into nuclear physics,
psychology, sociology, and so on. But
when he came up with stuff that was
patently absurd, even though the
machines had been patented, | rolled
my eyes.

| had the same reaction when pyra-
mids came along. Little paper pyramids
can sharpen razor blades? Sure. And
mummify dead animals? Har-de-har.
But what if little paper pyramids really
can sharpen razor blades and there are
photomicrographs to prove it? What do
you do when something is clearly im-
possible, yet it happens?

Well, G. Hamy Stine has fiendishly
come up with seven machines you can
build for yourself and test. They're all
simple to make, and the really irritating
part is that every blessed one of them
works. None of them should or even
could possibly work. The nice part of it
is that they all will work, whether you
believe they will or not. Even worse,
they'll work with the double-blind scien-
tific test too. You're going to have to
face the fact that they all do work and
that we haven't a scientific clue as to
why.

The scientific approach to all this is
to pooh-pooh it and nol bother to tesi
any of them since there’s no known
way they can possibly work. That's the
approach some old-line scientists have
used with cold fusion, and never mind
the dozens of labs around the world
generating completely unexplainable
large quantities of heat. It isn't possible,
therefore there's no reason to check it
out,

Now, if you'd like to upset yourself
and prove the completely impossible is
real, invest in Stine's book. It's 207
pages in paperback and is available
from Top of the Mounltain Publishing,
Box 2244, Pinellas Park FL 34664.
Send $18 (postpaid) for Stine’s Amaz-
ing and Wonderful Mind Machines You
Can Build.

The book shows the tube version of
the Heironymous Machine, as well as a
transistorized version, and even a new
IC model that you can assembie in a
few minutes. This gadget will tell you
what metals are in anything you put by
the input coil, and what percentages of
each metal. This, of course is complete-
ly impossible. But it gets worse. You
detect the presence of metals by feeling

a plastic or glass plate which is over the
output coil. Yes, this fool thing will work
whether you believe it or not. It'll work
for most people, but not all. Around
80%. And for those for whom it works, it
works repeatably, even when the oper-
ator has no clue as to what is being
tested.

It gets worse. The damned thing
keeps right on working with the power
turned off. Working repeatably. Now ex-
plain that to someone. But, alas, it gets
even worse. Il turns out you can re-
place that IC circuit with an inked draw-
ing of the circuit, connected o the input
and output coils with thread instead of
wire, and it keeps right on working, like
the Energizer Bunny. You do have to re-
ink the battery drawing now and then to
keep it running. Apparently the battery
drawing runs out of juice when the ink
begins to fade.

All this is pure hoakum, right? It's so
foolish you'd never try 10 build even the
simple machines thal Stine describes in
detail. It's not worth reading about.
Okay, fine, don't look through Galileo’s
telescope. Don’t hang a couple nickels
in a2 potassium carbonate solution and
see if excess heat is generated. Laugh
and jeer at gullible old Wayne. Obvious-
ly I'm losing what's left of my marbles.
Well, that's what a bunch of readers
were saying when | started pushing 2m
FM and repeaters back in the 1960s.
They said it again when | pushed micro-
computers in 1975. | sure must have
started out with one big bag of marbles
to lose so many and still keep going. So
make poor old Wayne look dumb. Get
the book, build the gadgets Stine de-
scribes, and prove they positively won't
work by testing them yourself and on a
bunch of friends.

My grandfather showed me how to
dowse with a beech tree branch when |
was about seven years old. It worked
for both of us. Dowsing works just fine
for people all around the world. They
dowse for water, oil, minerals, under-
ground pipes, and so on. Nobody has a
clue as to how or why dowsing works,
s0 the pathological skeptics just refuse
to accept it. To me, when something un-
explainable happens, that's the time fo
start finding out why, not the time to say
it's all a fake, never happened, and
ignore it. We've lost a lot of valuable
knowledge and experience via patho-
logical skeptic pressure.

Just look at whatl the head of the
DOE has been able to do to the Ameri-
can cold fusion research effort. He al-
most single-handedly has put America
way behind many other countries in this
new field; Japan in particular. The cold
fusion pioneers in India and Raly are
heros, here they were ridiculed and hu-
miliated. Well, that's what happens
when our governmenlt gets involved
with just about anything. The govem-
ment seems able 10 sCrew up every-
thing it does.

Virtually every major contributor 1o
health care cost escalation has been
caused by government meddling. Ditto
our school system, which is the worst in
the developed world, and making us
less and less competitive with the far



better educated people in other coun-
tries. When Bulgarian school kids easily
outperform ours it's almost time to do
something about geiting the govern-
ment out of the education business. |
keep harping on that, don't |? Well, you
aren't doing anything.

Now send for that book and stop
procrastinating. And renew your sub-
scription to 73 while you're at it. Heck,
subscribe to Radio Fun too, it's only
$35 for the combo (every radio and TV
program ends with a commercial,
right?).

Committing Slow Suicide

Every now and then a reader sends
me a newspaper or magazine article
claiming that the evidence that magnet-
ic fields can make people sick is exag-
gerated. Just as the tobacco companies
spent big money to buy scientists to
claim that they hadn’t yet seen any con-
clusive evidence connecting smoking
and cancer, the power companies are
buying as many scientists as they can
to keep from being forced to re-route
power lines away from schools and lo
move distribution transformers away
from houses.

- If you've been reading my stuff for
long you know that I'm not a Chicken
Little. | do my homework carefully be-
fore | go out on a limb and report what
I've found to you. You've never seen
me getting all het up over acid rain, the
nuclear winter, the greenhouse effect,

Alar, and all those other similar “scien-
tific” ecoscares.

For those who have been brain-
washed by the media and aren't sure
that old Wayne is on firm ground, I've
cited several excellent books on the
subject. Well, there's another one just
out. Stop being chintzy and spend the
10 bucks. Look for The EMF Book by
Mark Pinsky, Warner Books 67004-9.

For several years I've had a list of
the scientific papers reporting on re-
search in the field posted on the 73
BBS. Hundreds of papers. On several
occasions this bibliography has come in
handy for groups fighting power compa-
nies who have wanted to string high
tension wires near their homes or
schools, helping them win. When the
BBS activity fell off, with most readers
turning to the Intemet for entertainment,
| closed down the BBS. If there's
enough interest we might post the list
on the Internet. It runs to around 80
pages, so it's not trivial.

The Meaning For Hams

If you are in an area where you are
in much more than 1 miligauss of mag-
netic field you are adding to your risks
for any number of lllnesses. These
fields have much more of an effect on
rapidly growing things, like kids and ba-
bies during pregnancy. And remember,
the changes in the DNA which these mi-
crocurrents cause are not going to be in
any way beneficial. When you damage

DNA you are causing long-term Forrest
Gump-type problems. Ditto when you
screw with your immune system.

Your body is generating all kinds of
stuff that can cause trouble when your
immune system slacks off. Millions of
tiny cancers, and so on, are handled by
your immune system. Unless it gets
damaged, in which case all kinds of aw-
ful things can resull. Micromagnetic
fields interfere with the communication
between your cells, interfering with their
normal function. This probably explains
why hams have such an elevated can-
cer nsk compared to the average couch
potato.

You shouid get a miligaussmeter
and check out the fields in your shack.
Your transceiver may not be all that
bad, but if you're running a linear,
you're probably going to find that you
have to move it several feet from where
you've been using it to get the field
down to a safe level.

The worst problems aren't from
steady fields, but from rapidly changing
fields. This is suspected to be the rea-
son there are so many ilinesses report-
ed near power company substations,

where huge transients are generated

regularly. If you are a CW operator and
are running a linear within a few feet of
your body, this could explain why you
have gradually turned into a mental
basket case and have been writing real-
ly stupid letters to me.

Sure, | joke about the surprising

number of Extra Class hams who are
certifiable nut cases, but there's a lot of
data suggesting that | may not be exag-
gerating as much as | pretend. The Ex-
tra Class hams | know who are the san-
est are those who cheated to gel their
lickets and who never operaie CW, Hm-
mm, perhaps a good ham lawyer could
bring a class action suil against the
FCC for forcing hams to drive them-
selves crazy with the code?

But, in addition to screwing up the
brain, if CW is also causing cancers,
why take unnecessary chances? Move
the linear. | have no problem with hams
enjoying CW. It's fun. But that’s no rea-
son to slowly accelerate the receipt of
your Silent Key certificate. We all have
enough problems keeping our immune
systems in good shape as it is. It gets
weakened when you gel 100 tired, or if
you have a senous trauma. This ex-
plains why spouses often die shortly al-
ter their husband or wife dies. The trau-
matic shock lowers the immune system
so that any passing germ or virus can
grab hold and do them in. For instance,
about 33 hours after a fight with your
wife you can expect a cold or some
kind of seeming accident.

We're very fortunate that one of the
world's leading researchers in the EMF
field is Dr. Ross Adey K6UIL. I've pub-
lished his testimony before Congress in
73. He testified on the dangers of cellu-
lar telephones, police radar units, and
magnetic fields around the home.
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If you or your family are still using
electric blankets, you're asking for ma-
jor problems. Most of the other home
electronic equipment is fairly benign, or
is used for only a short time. But if
you've seen some of the photos of guys
who lost their chins to cancer due (o us-
ing electric shavers, you'd better under-
stand what a few added miligauss ap-
plied regularly can do.

The most vulnerable are youngslers,
but extended exposure can do in even
the nastiest of old-timers.

Making Money From EMFs

You can get some darned good
gaussmeters now for well under $100.
An enterprising ham or ham club could
make a good buck and do a fabulous
public service by gaussing out homes
and businesses for people. And every
member’s ham shack. Buy a meter and
then charge $20 or so 10 check cus-
tomers for dangerous magnetic fields.
How bad is it around their microwave?
Around their computer? Their projection
T™V?

With classified ads in the local pa-
pers, want advertisers, and shoppers, a
club could be kept busy gaussing out
the town. At the least it could be a nice
spare-lime business for someone. Print
up a nice-looking certificate you can Is-
sue showing the home or business to
be free of dafgerous magnetic fields.

As you find and eliminate magnetic
fields you can send releases on your

pubilicity for your work, and for the ham
club. Il be nice to be seen as some-
thing other than a bunch of techno-
nerds with those ugly big radio towers
who cause interference 1o TV and hi-fi
systems. And who knows, the publicity
could get some kids to eschew TV and
come to a club meeting so your old-
timers can make them wish they'd nev-
er come.

Memory Loss

A reader bought a brand-new rig,
one with a bunch of memories. But he
found that when he turmned off the rig
the memories evaporated. That didn't
seem right to him, so he went back 1o
the store where he bought it and asked.
This was a branch of a national ham
chain, mind you. The salesman said oh
yes, that's the way these rigs work. He
then demonstraled this with the one on
display. Sure enough, the memories all
blew away when the power swilch was
turned off.

Now, being one of the small percent-
age of hams who had managed to
graduate from college with some read-
ing comprehension, our hero did the
unbelievable—he consulted the instruc-
tion book. Yep, the memories were sup-
posed to survive minor emargencies
such as turning off the big switch. The
power source for the memories was a
small lithium battery buried deep inside
the monster. Viery deep.

Qur hero, only semi-daunted by this

excavation. What he eventually found
at the bottom of the pit was a dead lithi-
um bafttery. Would you believe that the
manufacturer had soldered the thing In?
After a short memorial service, more
filled with oaths than eulogies, our hero
carefully soldered in a new lithium bat-
tery, making sure not to fry the battery
in the process—which may be what
happened to the factory-installed bat-
tery—and refilled the excavation. Yes,
of course the rig worked just fine, com-
plete with more permanently memo-
rized frequency settings.

So, | suggest, if you buy a rig with
Alzheimer's, lake it back to the store
and don'l fall for any baloney. Let them
disinter and resurrect the deceased
batlery.

Of course, if this whole memaory
business is more than you can deal

Fighting Senility

This is a subject which should be
near and dear to at least 70% of the
active hams. In case you don’t read
the Wall Street Journal, you missed an
interesting article on warding off senility.
Luckily reader NBPWY is a much better
person than you and keeps his Uncle
Wayne's need for interesting clippings
in mind. Wayne does not read any
newspapers. No time. So it's up to you
to check through your papers and clip
out and send me anything having to do
with UFOs, ham radio, medical facts,

any secret of whal interests me, so
keep some scissors handy.

Anyway, it turns out that not only
should you be out there walking briskly
for a couple of miles a day, getting
some actual sun rays into your eye-
balls, taking your vitamins, and stufi
like that, your brain also works on the
use-it-or-lose-it basis. Once you start
vegetating, your brain is going to turn
into a turnip. So stop beefing about my
editorials not all being about amateur
radio. Start getting some of the books |
recommend. Gel some others 100. And
if you find any that are real interesting,
let me know so | can buy them too. |
may suffer from a lot of old-age mis-
eries, but turning senile isn’t likely to
be one of them. | read every minute |
can spare. | jog a couple miles every
day. | take my vitamins. | eat health-
ily. The result is that, despite some
recent massive emotional traumas
caused by crooked employees, I'm
going strong.

This is one of the reasons thatl peo-
ple who retire and take it easy die so
fast. Getting out there for golf may give
you exercise, but il isn't going 10 keep
your brain from tuming inlo pudding. It
isn't too late to get some books and
start learning. Or maybe taking on
some kids for elmering. Or even some
doddering old-timers who could use the
company ham radio offers. You sure
don't get lonely when you have a ham
rig at hand, and loneliness is one of the

work to the media and thus get more  news, got out his tools and started the  scuba diving, and so on. | havent made  major senior complaints. 73]
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Number 23 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

JUNE 3

KNOXVILLE, TN The Radio Amateur
Club of Knoxville will hold its 29th annu-
al Hamfest/Computer Fair at the Jacobs
Bidg. in Chillowee Park, from 8 AM-3
PM. Setup Fri. eve, and before the
doors open on Sal. VE Exams. Talk-in
on 147.30 and 224.50. Call Angela Crig-
ger N4RPR, (615) 694-3071.

JUNE 4

BUTLER, PA The 41st Breezeshoot-
ers’ Hamfest will be held 8 AM-4 PM on
the Butler Farm Show grounds. Talk-in
on 147.96/.36. To reserve Flea Marketl
tables, send check for $15 per table and
an SASE 1o Rey Whanger W3BIS, 5530
Cove Run Rd., Cheswick PA 15024-
9451. For General info call the
Breezeshooters' Hotline at (412) 828-
3694.

MANCHESTER, MI The 18th annual
Chelsea Swap 'N Shop will be heid by
the Chelsea ARC, Inc. at the Chelsea
Fairgrounds, starting at 8 AM. Flea Mar-
ket Setup at 6 AM. Talk-in on 146.980
Chelsea Rptr. For info, mail your re-
quest with an SASE to Chelsea ARC,
Inc., P.O. Box 325, Manchester M/
48158; or call Gary R. Widmayer, (313)
428-9396.

MANASSAS, VA The Ole Virginia

Hams ARC will sponsor the Manassas
Hamfest/Computer Show at the Prince
William County Fairgrounds, starting at
8 AM. Tailgaters 7 AM. Talk-in on
146.37/.97 and 223.06/224.66. Com-
mercial vendors call Joe K4FPT at (703)
257-9719. For general info, call Mary
Lou KB4EFP at (703) 369-2877.

JUNE 10

WINSTON-SALEM, NC The Winston-
Salem Hamfest/Computer Fair will be
held at Dixie Classic Fairgrounds, 8 AM-
3 PM, by the Forsyth ARC, Inc. VE Ex-
ams by pre-reg. only. Talk-in on
146.04/.64. Send SASE to Bill Patterson
KD4RGB, Winston-Salem Hamfest,
P.O. Box 11361, Winston-Salem NC
27116. Tel. (910) 723-7388 (24 hrs.).

JUNE 11

COVINGTON, KY The Northemn Ken-
tlucky ARC will hold *Ham-O-Rama
'957at the Erlanger KY Lions’ Park (on
Sunset Ave.) starting at 8 AM. Flea Mar-
ket set-up at 6 AM. Talk-in on 147255+
or 147.375+ Rptrs. Contact KC4FET,
c/o NKARC, PO. Box 1062, Covington
KY 41012, Tel. (606) 341-1213; FAX
(606) 384-4002.

HANOVER, PA The Pleasant Hill Com-
puter/Hamfest will be hosted at Pleas-
ant Hill Fire Co., (RTE 94, 5 mi. So of

Listings are free of charge as space pemits. Please send us your Special Event
fwo months in advance of the issue you want it lo appear in. For example, if you
want it to appear in the April issue, we should receive it by January 31.
Provide a clear, concise summary of the essential details about your Special Event.

Hanover) by the Hanover Area Ham-
ming Assn.. Time: 8 AM-777. Talk-in on
146.895-. Contact Rodger Gibson
N3ICJ, P.O. Box 820, Hanover PA
17331; Tel. (410) 239-8451. To inquire
about VE Exams, call Bill NZ3J, (717)
359-7090. Testing will be at 8 AM.

QUEENS, NY The Hall of Science ARC
Hamfes! will be held at the NY Hall of
Science parking lot, Flushing Meadow
Park, 47-01 111th St. Setup at 7:30 AM.
Buyers admitted at 9 AM. Talk-in on
444.200 wB2ZZ0O Rptr., 146.52 sim-
plex. For info, call evenings only,
Charles Becker WA2JUJ, (516) 694-
3955 or Arnie Schiffman WB2YXB,
(718) 343-0172.

WILLOW SPRINGS, IL The Six Meter
Club of Chicago, Inc., will hold their 38th
annual Hamfest at Santa Fe Park, 91st
and Woll Rd., starting at 6 AM. For ad-
vance lickets, contact Mike Corbelt
K9ENZ, 606 South Fenton Ave.,
Romeoville IL 60441. Dealers, for Pavil-
ion reservations contacl Joseph
Guiwein WASRIJ, 7109 Blackburn Ave.,
Downers Grove IL 60516, Tel. (708)
963-4922. Talk-in K9ONA 146.52, or
K9ONA/R 146.37/.97 (1072 H2).

WINFIELD, PA The Central Pennsylva-
nia Ham and Computerfest will be spon-
sared by the Milton ARC at the Union

Township Fire Co. Carnival Grounds.
The event starts at 8 AM. Talk-in on
146.37/.97, 147.78/.18, 146.52. For info,
call Dave Welker AA3BO, days at (717)
286-0787; eves., (717) 286-0787, or
write S.VA.R.C., PO. Box 73, Hummels
Wharf PA 17831-0073.

JUNE 15-18

RED DEER, ALBERTA, CANADA The
Central Alberta Radio League will host
their 25th Anniversary Picnic and Ham-
fest at the Burbank Campsite, located
approx. 8 km. NE of Red Deer, Alberta.
Talk-in on 147.150+ MHz, or 146.520
simplex. Contact Bob VE6BLD, Box
1091, Lancombe Alberta TOC 180,
Canada. Tel. (403) 782-3438. Packet
VESEBLD @ VE6ERDR.AB.CAN.

JUNE 16-17

ST. PAUL, MN “Electronics Fair '95"
will be held at the Aldrich Arena, 1850
White Bear Ave., Maplewood MN. This
is an Amateur Radio, Hobby Electron-
ics, and Computer Swap & Show.
Times: Fri., Flea Market 6 PM-9:30 PM;
Exhibits 6 PM-10 PM. Sat., Flea Market,
6 AM-3:30 PM; Exhibits, 8 AM-3:30 PM.
Electricity not available in flea market.
For commercial booth and club exhibit
info, contact Electronics Fair, PO. Box
26331, St. Paul MN 55126. Tel. (612)
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653-9999. Computer users, call HAM-
LINK, (612) 426-0000 (300-28,800
baud) and (612) 426-1010 (300—
14,400).

JUNE 17

BANGOR, ME The Pine State ARC
will hold the *Bangor Hamfest”
0B00-1300 hrs at Herman Elementary
School. Talk-in on 146.34/.84 and
146.52 simplex. There are 3 camp-
grounds and many motels within 5 miles
of the Hamfest. Contact Roger W. Dole,
RR #2 Box 730, Bangor ME 04401; Tel.
(207) 848-3846.

DUNELLEN, NJ Raritan Valley RC “95
Hamfest” will be held at Columbia Park,
7 AM-2 PM. Talk-in on 146.625 rptr,
146.520 simplex. Contact John Manna
WAZ2F, (908) 722-9045, or Bob Pearson
WB2CVL, (908) 846-2056 before 8 PM.

LANCASTER, PA A Computer, Elec-
tronics Show, and Hamfest will be held
at Centerville Jr. H.S., 865 Centerville
Rd, 9 AM-2 PM, by the Red Rose Re-
peater Assn. Talk-in on 147.015(+) and
449 575(-). Vendors, contact Mark Wal-
ton, (717) 560-2321; FAX (717) 560-
2820.

MIDLAND, MI The Midland ARC will
hold their 20th annual Hamfest at the
Midland Nat'l. Guard Armory 8 AM-1
PM. VE Exams. New and used amateur
electronics and equipment. Talk-in on
147.00(+) Midiand. Contact MARC
Hamfest, P.O. Box 1049, Midland MI
48641, Please SASE, or call (517) 832-
3053 eves. and wknds.

JUNE 18

CAMBRIDGE, MA A Flea Market will
be held 9 AM-2 PM at Albany and Main
Sts., by the MIT Radio Soc. and the
Harvard Wireless Club. For reserva-
tions/info, call (617) 253-3776. Mail ad-
vance reservations before June 5th to
W1GSL, PO. Box 397082 MIT BR.,
Cambridge MA 02139-7082. Talk-in on
146.52 and 449.725/444.725 pl 2A
W1XM/R.

MUNSTER, IN The Lake County ARC
will hold their 23rd Annual Dad's Day
Hamfest at the Lake County Fair-
grounds in Crown Point IN. Setup at 6
AM, open to the public at 8 AM. VE Ex-
ams at 9 AM. Talk-in on 147.000(+).
Contact John Gianotti KFSGW, 1513
Camellia Dr., Munster IN 46321. Tel.
(219) 922-1065.

JUNE 18-25

CERRITOS, CA Yaesu U.S.A. will
sponsor “DX-Caribe Cruise '95", the
second in a series of Amateur Radio
theme cruises. Grid Square Itinerary:
FK-42 Aruba, June 16, 17, 18; FK-53,
63, 74, 84, 85, 95 Dominca, June
19/June 20; FK-95, 94, 83 Barbados,
June 21; GK-03, FK-93 Martinique,
June 22. For cruise info, contact Landry
& Kiing, Inc., 1390 South Dixie Highway,
Suite 1207, Coral Gables FL 33146. Tel.
(800) 448-9002. Inquiries from outside
the US may be directed via FAX to
Landry & Kling, (305) 661-0977. Opera-
tions will be mobile from Dolphin Cruise
Line's S.S. Ocean Breeze, and DX-

pedition style from beach locations.
JULY 4

HARRISBURG, PA The Harrisburg
RAC will hold a Hamfest at Bressler Pic-
nic Grounds B AM-1 PM. Setup and tail-
gating at 6 AM. NO overnight camping.
All vendors must collect PA sales tax.
Talk-in on 146.76/.52. For table reserva-
tions, contact Tom Hale WU3X, Box
418, Halifax PA 17032; or call (717)
232-6087 for info.

JULY 27-30

COLORADO SPRINGS, CO The Cen-
tral States VHF Soc. will hold its annual
conference July 27-30. Papers for inclu-
sion in the conference proceedings, or
lor presentation at the conference are
hereby solicited. Deadline for papers is
early May, 1995. For info, please con-
tact Hal Bergeson WOMXY, Program
Chairman, 809 East Vermijo Ave., Col-
orado Springs CO 80%03. Tel. (718)
471-0238.

SPECIAL EVENT STATIONS

JUNE 2-3

BATTLE CREEK, MI Southern Michi-
gan ARS will operate WBDF June 2nd
2100Z-June 3rd 2100Z, to commemo-
rate “Urbandale Area Homecoming.”
WBDF will operate CW and SSB in the
lower 25 kHz of the General 10-80 me-
ler bands, and the Novice subbands.
For a Special Event Card, send QSL to
WBDF, P.O. Box 934, Battle Creek M|
49016.

JUNE 24

DES ARC, AR The North Central
Arkansas ARS will sponsor Station
KBSDB! June 2 1800Z-June 3 02002,
and June 3 1600Z-June 4 0200Z, to
commemorale Steam Boat Days. Oper-
ation will be in the General portions of
15, 20 or 40 meters, and the Novice
portion of 10 meters, if conditions per-
mit. For a QSL, send a 8" x 12" SASE
(or send $1.00 and we will provide the
envelope and postage) to NCAARS,
P.O. Box 911, Judsonia AR 72081, or 10
KB5DBI at the call book address.

HAINES FALLS, NY The Long Island
Mobile ARC's Junior Operators Commit-
tee will operate N2LSK from their QRP
camping weekend at North Lake Camp
Grounds in Greene County. Operation
will be on or near 7.040, 3.560 CW and
7.225 phone. For QSL, send SASE to
Robert Todaro N2JIX, 2218 E. 73rd 5t.,
Brooklyn NY 11234.

NORTH OLMSTED, OH The Wesl
Park Radiops ARC will operate WBVM
on Satellite and HF June 3 0000Z-June
4 16002, in conjunction with All Scout
Weekend. Operation will take place-on
satellites RS-10/11, RS-12, and RS-15,
as the orbits and modes permit. When
satellites are not available, WBVYM may
be found on 3.880, 7280, and 14.280
MHz. CW operation will be 30 kHz up
into the General portion of the CW
bands, and in the Novice CW bands.
QSL with regular SASE for a card, or
9" x 12" envelope for a special certifi-
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TRIDEENT
1000KHz to 1.00GHz

Spectrum Analyzer System
Up to 500MHz Span. Two bands.

All the advantages of a Spectrum Analyzer
at a very affordable price. Great for inter-
ference and signal hunting. RS232 connect
for logging signals to disk. Real time dis-
play sweep outputs on any X,Y scope.
Variable span and sweep rate. Marker func-
tion and selectable bandwidth. Demods in
AM/NFM/WFM plus BFO for CW/SSB

modes. Call toll free for more information.
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106th, Fishers, IN 46038
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| Use Your Reader Service Card Today! Our Advertisers Want To Hear From You!

ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.

The boftom line is price, you know how expensive commarcial rigs are normally, we are selling the SG2000 BELOW DEALER COST
at only $1,449.00 each!! That's a $400.00 savings! We guaraniee the best price.

i T

i
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To order. send check or money order with 58,50 for shipping, along with your shipping address (sorry no U.S. Post
Office Boxes. UPS will nat deliver) and Telephone number 1o

Joe Brancato

BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF transceiver is type accepled lor commercial and marine sanvice
made with radiional U.S. commercial radio gualily (and of coursa it can be used
on the ham bands aiso). While the Japanese radios have 2 final transisiors that
strain 10 pul out 100 walls on the low bands and only 75-85 walls on len melers,
the SG2000 has 4 large lransislors thal loal along at 150 walls on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 lealures are: 1) A
control head remotable (no speclal kit necessary) up to 150" away from the rig,
parfacl for aulomobiles and boats. Up o 8 heads can be utlllized and used as
intercoms also. 2) The largest display of any HF transceiver. 3) 644 pre-
programmed memonies and 100 user programmable memaories. 4) operabie from
-50F (-45C) lo 185F (+85C). You wan! quality right? Here is what EVERY
SG2000 must endure before they're shipped frem the faciory: 1) They're lactory
aligned, 2) EVERY SG2000 is keyed down at full power (CW 150 Walts) into an
open antenna for about 10 seconds, then connecled o a shorled antenna and
keyed down for an additional 10 seconds, 3) EVERY SG2000 is pul in the
"BURN-IN" rack and kayed down for 24 hours non-stop at full power CW. Don't try that with the foreign radios. 4) EVERY SG2000 Is
then re-checked for alignment and put in the *“TORTURE RACK" whera they are keyed on and off every 10 seconds for 24 hours. 5)
The SG2000 is then re-evaluated and all control functions are verified 10 ensure that the microprocessor is up 1o spec. THEN AND

The SG230 SMART-TUNER is the best HF autotuner at any price, and to
pramote a product that Is made In the USA, we're olfering it at the guaranieed
best price of only $449.00!! WHY THE SG230? BECAUSE: When you lune an
antenna al il's base you are resonating the antenna, instead of just maiching the
coax o the radio as with other tuners such as the ATS0, eic. The result YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood AT50, AT450 and ofher
ﬁﬂummwmmmmmtunmmh
anything but a fairly decent antenna. The SG230 can maich from 0.5 Ohm to 10 ||
kilohm antennas (up to a 200:1 mismaich), so it can easily malch random wires,
dipoles, rain-gutters, shopping carts, etc. The resull MORE POWER.

THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA Residents Add 8 1/4% Sales Tax. Alaska Hawaii, and Canadian Residents please send U S Money Order
+ $17.10 for shipping.
if you wish more information please send a SASE to the above address. For COD orders, call
(310)433-5860, outside of CA Orders Only cas (800)933-HAM4 and leave a message.
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cate. Mail to W8VM, 513 Kenilworth
Rd., Bay Village OH 44140.

TORONTO, CANADA The Boy Scouts
of Canada, Greater Toronto Region, will
operate VE3TXU from Humber West
Area Competition Camp. Operation will
be Sat. June 3rd, 1300 UTC-1600 UTC,
1700 UTC-2000 UTC, and 2200 UTC-
0000 UTC. Frequencies: 3.840, 3.940,
7.090, 14.135, 14.290, 21.360, 28.990.
For a centificate, send a 9" x 12® SASE
with QSL to VE3TXU Jim Bois, 55
Alexander St., Tottenham Ontario,
Canada LOG 1W0.

JUNE 4

PLYMOUTH, CT Radio amateurs in
Plymouth will operate designated sta-
tions to celebrate the bicentennial of the
Town of Plymouth. A limited number of
special certificates are being made
available by the Bicentennial Committee
lo commemorate the contact. Operation
will be in the General portions of 160,
B0. 40, 20, 15, and 10 meters as propa-
gation allows. QSL with an SASE to
K1EM, P.O. Box 12, Pequabuck CT
06781 USA. Include a shipping contain-
er large enough to hoid the 9 1/4" x 13
/4" certificate, or a No. 10 business en-
velope for a folded centificate; along with
sufficient return postage.

JUNE 10

BROOKLYN, NY The Kings County
ARC will operate WA2ZWP 14002-
2300<Z to commemorale the 170th Birth-
day of Fort Hamiiton Army Base. Freq.:
3.943, 7.243, 14.343, 21.343, 28.343.

For a cenificate, send QSL and a 9" x
12° SASE to Lenny Marinelio KB2HQE,
2512 West 1st St., Brooklyn NY 11223.

MT. CARMEL, IL The Radio Amateur
Downstate IL Organization will operate
Club Station WD9GTW 1700 UTC-2300
UTC, at the Old Time Radio Days 100th
Anniversary of Meisner Radios. You will
find them on the General phone sub-
bands on 15, 20, and 40; 28490 on 10m
and 146.940 M. Carmel Rptr. For a cer-
tificate, send SASE with QSL to
R.A.D.1.O., 827 Broadmoor, Mt. Carmel
IL 62863, For info, call (618) 262-7111.

MT. PLEASANT, IA The MT. Pleasant
IA ARC will operate WOMME 15002Z-
2200Z at the Heritage Boy Scout Cam-
poree. Operation will be in the lower 50
kHz General class portion of the 80, 40,
20 meter phone bands. For a QSL,
send SASE to Dave Schneider
WDOENR, 1675 Old Hwy. 34, M. Pleas-
ant 1A 52641. The Camporee will be
sponsored by the Midwest Cld Thresh-
ers and the Southeas! lowa Council of
Boy Scouts.

JUNE 10-11

PIERRE, SD The Pierre ARC will oper-
ate AAOTS 1400Z June 10-0200Z June
11 from the State Capitol City, at the
66th annual South Dakota State Fire
School. Phone operation will be at
3.940, 7.240, 14.240, 28.340,
145.350/.750. CW will be at 7.125. For
a certificate, send QSL and a 9* x 12°
SASE to Pierre ARC, PO. Box 1261,
Fierre SD 57501.

JUNE 11

FRANKLIN, NJ The Somerset County
ARS will honor Guglieimo Marconi by
holding a Special Event Day at Marconi
Plaza in the Somerset section of
Franklin Township. Station NW2P will
be on the air 1300 UTC-2100 UTC (8
AM-4 PM local). Additional stations will
operate al other Marconi sites: Cape
Cod, Newfoundland, and England.
Voice and CW: 15m Novice, 17m and
20m General, 2m and 6m SSB,
448.175(-) and 146.58 simplex. For a
commemorative certificate, send your
QSL card and a 9" x 12" SASE to
SCARS, PO. Box 742, Manville NJ
08835.

JUNE 17

LAPEER, MI The Lapeer County ARC
will operate KGBCL 1200Z-0000Z, to
commemorate the end of WWIL, The
Yankee Air Force and Dupont Airport
are sponsoring this event. Operation will
be on the lower portions of the General
phone bands. Vintage gear of the era
will be used on 40 meters. QSL via
LCARA, PO. Box 46, Hadley Mi 48440.
Please enclose an SASE.

JUNE 17-18

OAK PARK, Ml The Qak Park ARC will
celebrate the 50th Anniversary of the in-
corporation of the City of Oak Park MI
by operating WBMB 1600Z-2400Z June
17th and 18th. SSB freq.: 7.280,
14.280, 21.380 and 28.480 MHz. For a
certificate, send QSL card with SASE 1o

Oak Park ARC, 14300 Oak Park Bihd.,
Oak Park MI 48237,

WESTON, WV The Central ARA, in
conjunction with the Stonewall Jackson
Lake Sport and Water Show, will oper-
ate KCBBK 1300Z-2000Z June 17th and
18th, to commemorate the 132nd An-
niversary of West Virginia becoming the
35th State. Operations will be in the
lower portion of the General 80 to 15
meter phone bands, and the 10 meter
Novice phone subband. For a certifi-
cate, send a 9" x 12" SASE and QSL to
C.A.R.A.—KC8BK, PO. Box 1487, We-
ston WV 26452,

JUNE 28

KENO, OR The Keno ARC will operate
WDGEAW 1600Z-0200Z as par of the
ceremonies rededicating the Crater
Lake Nat'l Park Lodge. This will com-
memorate the 80th Anniversary of the
opening of the lodge. Crater Lake is the
deepest lake in the U.S. Operation will
be in the lower portion of the General
80, 40, 20, 15 and 10 meler subbands.
For QSL, send an SASE 1o Keno ARC,
PO. Box 653, Keno OR 97627,

JUNE 30-JULY 4

OSHKOSH, Wi Members of the Win-
nebago ARC will operate AA9GO
1600Z-0300Z June 30-July 4, to cele-
brate the 24th annual Sawdust Days
Festival. Operation will be on the 80 to
10 meter bands. Send QSL and SASE
#10 envelope to AASGO, Michael O.
O'Connor, 519 Franklin St., Oshkosh Wl

54901. H

|\

i Motorola, Icom,

postage and shipping.
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By simply changing adaptor cups, the
MasterCharger will charge any Yaesu,
Kenwood, Alinco, etc.
Z2-\Way Radio Battery

NYS residents add B8.5%
] sales tax, Aﬂd $4.00 for

-

800 South Broadw

Prices and specifications subject

W& W ASSOCIATES

, Hicksville, NY 11801

' BATTERIES
Jut - BUY DIRECT FROM US, THE MANUFACTURER |
MasterCharger@ I & i

MasterCharger@ 1+1
Electrically identical to MasterCharger |

If you have two different radios
you'll only
accomodate both radios. Now by
simply switching the switch to the
left or right, you can determine
which charging cup to activate.

need one charger to

In U.S.A. & Canada Call Toll Free 800-221-0732

In NY State Call {516) 942-0011 = Fax (516) 942-1944

World Wide Distributorships Available, Please Inquire

MADE IN
THE U.S.A.

SEND FOR
FREE CATALOG
AND PRICE LIST
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Number 24 on your Feedback card

UCTS

Compiled by Mike Nugent WB8GLQ

YAESU

The FT-8500 from Yaesu is a
deluxe compact FM mobile
transceiver for both 2 meter and 70
cm operation. It includes two new
features unigue 10 this mobile: the
FS-10 Smart Controller Micro-
phone, and Spectra-Analyzer, For
the first time ever, all radio func-
tions are housed in the microphone.
The FS-10 all-in-one Smart Controller
Microphone permits total transceiver
control from the palm of your hand.
With its unique joystick-type lever, tun-
ing and menu programming are now
quick and straightforward.

Spectra-Analyzer allows you to view
channel occupancy above and below
your current operating frequency. A
simple tum of the dial centers a signal
of interest on the scope. Speclra-

Analyzer also allows you to watch activi-
ty within your memory banks.

The FT-8500 is the first Yaesu mobile

with a rear-panel data jack for packet. It

has six-pin connections for data input,
PTT, 9600 bps and 1200 bps receive

data, squelch status, and ground.

For more information, contact Yaesu
USA, 17210 Edwards Road, Cerritos,
CA 90703; (310) 404-2700, Or circle
Reader Service No. 206.

WB2GMK ANTENNAS

WB2GMK Antennas has announced
the “CobWebb,” a highly-efficient, limit-
ed space HF antenna designed by
Steve Webb G3TPW, and manufac-
tured by SRW Communications in York-
shire, England. This antenna covers 14,
18, 21, 24 and 28 MHz with a square
design only 8 feet on each side. It
weighs only 14 Ibs. (6 kg), so it mounts
easily on a lightweight TV-type pole.
Despite this ultra-compact design, the
manufacturer’s specifications indicate
that the antenna functions at the same

efticiency as a full-size, hall-
wave dipole on each band.

The CobWebb's horizontal
polarization greatly minimizes
4 RFI problems when compared to
a vertical or vertically-polarized
loop. Plus, it is extremely wide-
banded on all bands, yet still ex-
hibits a remarkable efficiency
due to its exact malch to 50-ohm
coax. Its pure omnidirectional
pattern, with virtually no nulls,
makes it an excellent choice for
DXing from small sections of re-
al estate where larger arrays are im-
practical or not permitted.

The antenna will easily handle a full
galion and is rated to withstand 100
mph winds. It is extremely easy 10 as-
semble and install due to the use of
Fiberglas spreaders and supporis, as
well as a preassembled feedbox and
resonators.

The CobWebb is priced at $318 plus
shipping. For more information, contact
WB2GMK Antennas, 2219 High Point
Drive, Brandon, FL 33511; phone or fax
(813) 653-3131. Or circle Reader Ser-
vice No. 201,

MFJ

MFJ Enterpris-
es, Inc. has an-
nounced the MFJ-
306 World Band
Explorer Mobile §
Shortwave Convert- |
er, which allows |
you to visit the :
world while you drive. The MFJ-306 will
convert your AM car radio into a world
band shortwave receiver at the push of
a button. Unlike local FM and AM radio
stations that fade out after a few miles,
the MFJ World Band Explorer will let
you enjoy worldwide shortwave stations
throughout an entire trip, day or night,
providing programming that cannot be
found on AM or FM radio, or even on
cassetie tapes. It will monitor the entire
18, 25, 31 and 49 meter international
shortiwave broadcast bands,

The World Band Explorer is very
easy to install and use. It works on all

MFJ World Band EXPLORER

shortugisw comiyricr

car radios, even the newer digitally
functional dials. It measures just 5 x 1-
1/2 x 3-1/2 inches, and has a push-but-
ton 1o select world band reception or
your AM/FM radio. And, it comes with
MFJ's famous “No Matter What™ one-
year unconditional guarantee,

The MFJ-306 is priced at $79.95.
For more information or to order, con-
tact any MFJ dealer or MFJ Enterpris-
es, Inc., P.O. Box 494, Mississippi
State, MS 39762: or call (601) 323-
5869, fax (601) 323-6551, or order toll-
free at (800) 647-1800. Or circle Read-
er Service No. 203.

80 73 Amateur Radio Today = June, 1995

LOGSAT SOFTWARE CORPORATION

LogSat Software Corporation has formed a joint interna-
tional business venture to develop, produce and distribute a
commercial satellite tracking program called “LogSat Profes-

sional version 5.0 for Windows."

LogSat Professional allows both experienced and inexpe-
rienced computer owners to track thousands of satellites in
dozens of Windows with all types of visual graphics. The pro-
gram can be used by everyone from home-based owners
with satellite dishes who want to watch overseas programs,
to ham radio operators and professional ship/aircraft cap-

tains who rely on GPS tracking fixes.

For the price and more information, contact LogSat Soft-
ware Corporation, 425 S. Chickasaw Tr., Sulte 103, Orlando,

LoxSyt Professional v5.0
for Windows

FL 32825; (800) 350-3871. Or circle Reader Service No. 202.

and is easy lo fit info existing
enclosures because of its small
size (only 1-3/4 x 3-1/8 inches).
The faciory programmed
EPROM saves assembly time
and allows longer messages
than the earlier dicde-matrix
type CWID module—enough
room for up to 200 characters.
The CWID-2 can also be sel to

Hamtronics

Hamironics' new CWID-2 Module
provides, in response to customer re-
quests, just the CWID portion of the
original CMOS COR-4 Module. The
CWID-2 Module features small size,
ease of assembly and maintenance,
versatility, and a thorough manual that
describes how 1o take advantage of all
the available options. It uses all CMQOS
logic, operates on 7-15 V at only 3 mA,

repeat a message continuously for bea-
con operation.

The unit has adjustable output level,
tone, speed, and interval timer. Installa-
tion is easy; the thorough manual de-
scribes how to adapt the CWID-2 for
various applications.

For the price and more information,
contact Hamtronics, Inc., 65-F Moul
Rd., Hilton, NY 14468-9535; (716) 392-
9430, fax (716) 392-9420. Or circle
Reader Service No. 204.

MULTIFAX

MultiFAX has announced Version 7
of the MFMAP software used with the
MultiFAX WEFAX Image Caplure Sys-
tem. This sofiware is used to control the
MultiFAX demodulator, as well as o
caplure and process (enhance, zoom,
gnd, colorize, etc.) the resulting satellite
images. This new version, MFMAP7,
sets the standard for power, speed and
ease of use.

While retaining all of the functions of
earlier versions, MFMAP7 conlains the
following new features: built-in satellite
tracking, real-time on-screen output of
the elevation and azimuth of the polar
orbiting satellites, automatic computer
controlled tracking capability (for use
with the Kansas City Tracker), Record
Level Meter with a graphical display of
signal level, a new record option for

NOAA satellites us-
Ing the onboard
crystal clock, easier
image enhancement
(using the new
Palette Function),
and MFREC and
TIMER software to
make unattended
recording a snap.

MFMAP7 is | i .
priced at $49 plus |summamems
S&H fqr MFMAFE MultiEAX
users; it is supplied i
with all new Multi- | Pt = Sefes
FAX demodulator | ™™o Cemeeis
purchases alter

April 5, 1995, For more information,
contact MultiFAX, Route 1, Box 27,
Peachland, NC 28133; (704) 272-9028,
fax (704) 272-9036, BBS (716) 425-
8759. Or circle Reader Service No. 205.

XURON CORPORATION

XURON Corporation is offering a
new catalog that includes a full line
of specialty hand shears, flush cutters,
wire culters, pliers, crimpers and
compact pneumatic cutters for industrial
or electronic assembly

Featuring product descriptions, di-
mensional drawings and full-color pho-
tographs, the 24-page calalog has a
section that explains the ergonomic en-
hancements designed into the tools,
such as cushioned rubber hand grips.
Other products include solder resists,

and field service use.
XURON's Timeless Engi- -
neering Catalog de- =
scribes over 100 varia-
fions of ergonomically de- !ﬁ_ :
signed special purpose | I J'E
shears and flush cufters -
that feature XURON's

patented Micro-Shear by- '
pass technology, which
provides a clean square
cut using less force than
conventional compres-
sion culters.

]

IC e

+ desoldering braid
o dispensers, tweez-
ers and dispensing
bottles

The Timeless En-
gineering Catalog is
available free from
XURON Corpora-
tion, 60 Industrial
Park Rd., Saco, ME
04072; (207) 283-
1401, fax: (207)
283-0594. Or circle
Reader Service No.
207,
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Number 25 on your Feedback card

BUY

That stuff isn't getting any younger’

doesnt work, 5ay 50

number, separate from your ad.

high

(3458, and get set for the phone calls.

Tum your oid ham and compuler gear info cash now Sure, you can wait for a hamiest 10 try and
gump it. but you know youll get a far more realistic price if you have it out where 100,000 active ham
potential buyers can see & than the few hundred local hams who come by a flea market table. Check
your amc, garage, cellar and ciosel shelves and get cash for your ham and computer gear before ifs
100 old to sell. You know you're not going to use it again, so why leave it for your widow to throw out?

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost)—comes to 35 cents a word for indi
vidual (noncommercial) ads and $1.00 a word for commercial ads. Don't plan on telling a long slory
Use abbreviabions, Cram it n. But be honest. There are plenty of hams who love 10 fox things. so ¥ it

Make your lst, count the words, including your call, address and phone number. Include a check or
your credd card number and expirabion. If you're placing a commercial ad, include an additional phone

This is a monthly magazine, not a daily newspaper, so figure a couple months before the action
starts; then be prepared. If you get too many calls, you priced it low. If you don't get many calls, too

S0 get busy. Blow the dust off, check everything cut, make sure #t still works right and maybe you
can help make a ham newcomer or retired old-imer happy with that ng you're not using now Or you
mughit get busy on your computer and put together a list of small gear/parts to send 10 those interested?

Send your ads and payment to the Barter 'n’ Buy, 73 Magazine, 70 Ri. 202N, Peterborough NH

The deadline for the August 1995
classified ad section is June 8, 1995.

ALL ABOUT CRYSTAL SETS. Theo-
ry and construction of crystal set ra-
dios. $9.95 each, ppd USA. Send to:
ALLABOUT BOOKS, Dept. S, P.O.
Box 22366, San Diego CA 92192
BNB200

HTX-202 & FT-11R Simplified manual
for Radio Shack and Yeasu handhelds,
Twed of loocking up basic programming
sequences? Simple instructions for the
most used programming, step by step
($2 for the HTX-202.)($4 for the FT-
11R) please send S.A.S.E. Bill An-
dress (KC5HVV)3603 Edgemont Dr.
Orange, Texas. 77630 BNB220

INCREDIBLE DX SITE for individual
or ham ciub in Northem Virginia. ONE
OF A KIND!! Fully furnished 2
bedroom cabin with 40' x 15' deck
overlooking Shenandoah Valley.
3.5 acres MOL on top REPEAT on
top of Blue Ridge at 2100'. Conve-
nient, easy access, one hour west of
DC & Dulles Airport. Half down, will fi-
nance balance. Serious Buyers only.
DICK KD4ATB, 813-347-5444.

BNB235

1995 Nationwide Hamfest List

& News Letter. 55 ppd."Hamfests

'95" Box 607, Hatboro, PA 19040
BNB245

ROMAC RADIO EXCHANGE, a revo-
lutionary new computer on-line ser-
vice for buying and selling amateur ra-
dio equipment. Why wait for weeks or
even months to sell and buy equip-
ment. Call today! Free until July 1,
1995. (300 to 14400 baud. 8/N/1.) 1-
810-486-4878. BNB260

WANTEDWestern electric amplifiers,
tubes, speakers & pars. Free Quote!
1-800-251-5454. BNB268

Number 26 on your Feedback card

ProrPAGATION

Jim Gray WiXxu
210 East Chateau Circle
Payson AZ 85541

Conditions This Month

June should prove to be a fairly
good month for propagation on the HF
bands, but you must consider three
factors: time of year (noise from thun-
derstorms), low activity (summer sol-
stice) and sunspol cycle (neanng the
low point of cycle 22),

All is not lost, however, as June can
be a superb month for VHF and also
Sporadic E HF propagation.

For best DX chances, choose the
days marked G (Good), F (Fair), or
F-G/G-F (trending between these con-
ditions), and avoid the days P (Poor)
or VP (Very Poor) unless you're a
gambler.

Interestingly, those Poor or Very
Poor days on the HF bands can mean
openings on 6 meters and above, so
try them out when the HF bands are

Jim Gray WiXU

not producing results.
As always, there will be surprises,
so listen, listen, listen . . .

10, 12, and 15 Meter Bands

Sporadic E propagation on many
(G) or (F) days, with good signal
strengths of short duration and quick
fading. The ionized clouds drift with
the high-altitude winds. Expect skip 1o
1,500 miles or so, and beam across
the equator lor possible comtacts in
the opposite hemisphere. These
bands will close at sunset.

17 and 20 Meter Bands

Twenty will be beslt, and sometimes
17 will be almost as good, bul not as
heavily occupied. If open, the higher-
frequency band will provide the
longest skip. Twenty will remain open
after sunsel and sometimes late into
the evening. Seventeen will close at
dark or shortly after. Possible grey-line
DX along the terminator is a bonus.

JUNE 1995
WED THU

SUN MON TUE

FRI SAT

1P 2PF| 3

F
9 F r
16 F 17 F-G

30 and 40 Meter Bands

Excellent nighttime possibilities on
evenings when QRN is low and “con-
dittons” are Good. Thunderstorms be-
tween you and your target can make
copy difficult if not impossible. Day-
time short skip out to 1,000 miles is
frequent, and nighttime skip to 2,000
miles or more will occur
less regularly. Thirty me-
ters will behave more like

KPC-3 TERMINAL PROGRAM User
friendly, split screen, AutoConnect
32K scrollback buffer, Integrated Edi-
tor, Save & send files easily. SASE for
FREE details. $29.95. ComTreK, Box
4101, Concord NH 03302-4101.
BNB271

DWYER WIND SPEED INDICATOR
only $55.00 plus $4.00 S/H, For home
or office. Accurate, low-cost, practical.
Roof mounted pickup. Send check or
M.O. to: RAD-MON COMPANY, Dept
A, Box 751, Marathon NY 13803-
0751. (NY Residents add SalesTax.)
BNB285

2 METER INTERMOD Our notch filter
eliminates the pagers in the 152-153
MHZ region that are responsible for
99% of intermod. No insertion loss, no
need for +12, transparent at 70CM.
See Jan. 95 CQ product review.
Ruggedly buill in solid brass. Hipower
version VHFDN152 W/UHF conn. $62
HT version W/ M/ BNC
VHFDN152HT $68.54 S/H. We also
ship C.0.D. no charge. PAR Elec-
tronics 407-586-8278 FAX 407-582-
1234. 6869 Bayshore Dr. Lantana, FL
33462, BNB288

7, and 18-21 for possible geophysical
upsets. These could include hurri-
canes, earthquakes, or volcanic erup-
tions. These won't necessarily hap-
pen, but if they do, they will occur on
or very close to those days.

Please let me know how these
lorecasts are working for you at your
location. W1XU. 73]
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,BackPack Solar?

10 watt DesertStorm panel is
e e
SOl whh 5o giks 1o beeak So©
rugged Uncle used this for
Tepeatiss i Desert Soret.

AntennasWest
\.th S0062 Provo UT 84605

Ready 10 use. 5169, Add $5 S&H. Info $1.

Order HotLine

801 373 8423 )

CIRCLE 340 ON READER SERVICE CARD

*Caa review In Oct. 73, 1884

NO TUNERS
NO RADIALS
NO RESISTORS
NO COMPROMISE
SIX EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG. |
“Sepl. 73,1085 March 73, 1086
CO,Dec. 1988  Mar. W.R.81  NOV. 73, 19
BILAL COMPANY
137 Manchester Drive |\ oeas)

ATV CONVERTERS sTHEIUINEAR AMPLIFIERS

AMATEUR TELEVISION CONVERTERS
ATV 420-450 (GaAS-FET) $ 49.95 Kit
ATV4 902.028 (GaAS-FET).........5 59.85 Kil

2 METER VHF AMPLIFIERS
35 Watt Modsl 3354 5 7255 K
75 Wall Modal B75A_. £118.95 Kil

HF AMPLIFIERS per MOTOROLA BULLETINS
Parts List for HF Amplifers (2-30MH1)
Described n the MOTOROLA Bulletins
ANTHA 300W ARITI 300W
ANTEZ 140W AR306 300W
ANTTEL 20W EBE3 140W
AMNTTIH 200W EB27A 300W

EB104 800W

New!! 1K WATT 2-50 MHz Amplifier

POWER SPLITTERS and COMBINERS 2 39kiH:z
600 Watt PEP 2-Port ... 5. 69.96
1000 Watt PEP 2-Port

1200 Wait PEP 4-Port

100 WATT 420-450 MHz PUSH-PULL
LINEAR AMPLIFIER - 558 - FM ATV
KEBET-PK (it} - 315095
KEBET-PCH (PC Board) ... .5 1800

TH-1 (Wiredtested)

HEAT SINK MATERIAL
Mode! 98 Heat Sink (B.5x 12 x 1.6} ....5 24,00
CHS-8 Copper Spreadar (8 x 6 x 3/s) _.$ 22.00

We stock Hard-to-Find parts
CHIP CAPS-Komel'ATC
METALCLAD MICA CAPS-Uneion'Semoo
RF POWER TRANSISTORS
ARCO TRIMMER CAPACITORS
BROADBAND HF TRANSFORMERS

MINI-CIRCUIT MIXERS
SBL-1 (1-500Mz)
SBL-1X (10-1000Mz)

Low Pass Filters
for Harmonics (Up to 300W)

Availlabes i Kit O werdested

CCI [,

10m, 15m. 20m. 40m, BOm & 160m

tion

508 Millstone Drive = Beavercreek, Ohio 45434-5840
(513) 426-8600 » FAX (513) 429-3811

EVERY ISSUE OF

73 Amateur RadioToday
on Microfiche!

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

Youcanhaveaccesstothe treasures
of 73 without several hundred
gounds of bulky back 1ssues. Our

4x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery o ted hand
held viewer for $75, and a desk
model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailableasanentire
set, (no partial sets) for $28S plus
$5 shippin SU- A). Annual
updates available for $10.

Satis'factiun guaranteed or money
vack!  BuCKMASTER
Route 4, Box 1630
Mineral, Virginia 23117
703:894-5777-800:282-5628

Internet: info@buck.com

oy 703:894-9141 @

CIRCLE 168 ON READER SERVICE CARD
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Handheld RepeaterController
Spectrum Electronic Prod- 10 include voice IDer, DTMF
ucts introduces the world’'s Control and programming,
first handheld repeater con- hang and time-out timers,
troller. No larger than most Digital Voice Operated
handheld radios, theHRC-10 Squelch (DVOS™), telem-
converts a single ordual-band etry tones, and private voice
radio into a full featured sim- mail siot. $299

plex or duplex repeater Sys- Phone 800-566-2788
tem. Key features oftheHRC- FaAX 408-438-6027 -

CIRCLE 69 ON READER SERVICE CARD
SPY ON THE EARTH
See Jive on
your PC
what
satellites in

orbit see

ing images of the Earth for fun or
profit. Zoom in up to 20X. Send $39 check or M.O. ($45 air,
$50 overseas) for our fantastic 12 diskette set of
professional quality copyrighted programs (IBM type) that
does satellite tracking, image acquisition, image processing,

3-D projections and more. Direct reception from the
satelines guaranteed worldwide without a satellite dish.
Schematics included for imerface. For FREE information
log-on 1o our bulletin board anytime at: (718) 740-3911.

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.

Hollis, NY 11423 Tel.718-468-2720

COMMODORE 64 REPAIR. Fast turn around.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
10715 SW 190th Street #9, Miami FL 33157,
(305)238-3327. BNB295

CW Thigh Keys flameproois, collectibles, usables,

telegraphics, large list, refundable $2 and 2 stamps.

Jacobs 60 Seaview Terrace, Northport NY 11768,
BNB300

KENWOOD AUTHORIZED REPAIR. Also ICOM,
Yaesu. GROTON ELECTRONICS, Box 379, Groton
MA 01450, (508)448-3322, BNB310

WANTED Motorola MX300-S Programming Soft-
ware ,Motorola MX300 Series Portable, any band,
including parts. 6 Meter Duplexer. Send List, or Call
Dave216-364-5712. 236 East High Ave. New
Philadelphia, Ohio. 44663 BNB326

NOW ON 40 METERS! New, knob-tuned w/digital
display, synthesized QRP transceiver. Complete kit
only $199.95. S&H $7.50 (continental US). GUAR-
ANTEED TO WORK. For info send SASE: Call/write
to order: S & S ENGINEERING, 14102 Brown
Road, Smithsburg MD 21783; (301)416-0661.
BNB334

RCI-2950/2970: New modification manual including
Power increase. Clarifier modification. Modulation
increase. Operating hints, and more. Parts included.
Only $20.00 ppd in U.S. (Missouri residents add
$1.15 tax). SCOTT, P.O. Box 510408, St., Louis MO
63151-0408. (314)846-0252. Money Orders or
C.O.D. BNB340

HR2510, RCI2950, CONNEX 3300, COBRA 148,

GALAXY SATURN, plus many more kits to in-

crease your modulation, $19.95, (800)536-0109,
BNB350

QSL CARDS—Standard and custom. Your ideas or
ours. Excellent quality. Foil stamping available.
Many designs and type styles. Catalog and samples
$1.00 refundable. WILKINS, Dept. A, Box 787,
Atascadero CA 93423, BNB370

IT'S BACK! The return of the HW-8 Handbook!
Second printing. Modifications for the Heath QRP
rigs. First class mail $11. DX add $4 for air mail
shipping. Mike Bryce, WB8BVGE, 2225 Mayflower
NW, Massillon OH 44647, BNB404

ASTRON power supply, brand-new w/warranty,
RS20M $95, RS35M $139, RS50M $199. Call for
other models. 818-286-0118. BNB411

MAHLON LOOMIS, INVENTOR OF RADIO;
(patented 1872) by Thomas Appleby. (Copyright
1967). Second printing available from JOHAN K.V.
SVANHOLM,N3RF, SVANHOLM RESEARCH
LABORATORIES, P.O. Box 81, Washington DC
20044. Please send $25.00 donation with $5.00 for
S&H. BNB420

BUTTERNUT ANTENNAS, NEW, in box. 2 left—
H72V, $175; 3 lelft—H75B, $225. (210) 435-6190.
BNB435.

HAMS--NEED COMPUTER RIBBONS? Lowest
prices. Color or black. State your needs. Free info.
Special deal for clubs. HARCLY(F), P.O. Box 830A,
Coquille, OR 97423. BNB457



WHY RISK FAILURES With Aerial Supports?
Dacron rope, high UV resistant, non-stretch Military
Type black DOUBLE (unlike our competitors' single)
braided. 1-800-328-4773. BNB557

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by-step instructions on tuning all types
of duplexers. Included is theory of operation, de-
tailed diagrams and much more. Send $9.95 plus
$2.50 s&h to RGM PUBLICATIONS, 533 Main
Street, Hilisboro NM 88042. For faster service using
a major credil card call (505)895-5333 and order to-
day. 30 day money back guarantee. BNBB35

SATELLITE EQUIPMENT Best $5% USA. (800)
B51-6534. BNB6&40

FOR SALE Icom IC-2SAT, IC-W2A, PK-88 Laptop
computer, personal autopatch, Epson Printer. An-
thony Nota, (201)284-1105. BNBE75

HAM RADIO REPAIR- All makes and models. Fast,
Professional Service. AFFORDABLE ELECTRON-
IC REPAIR, 7110 E. Thomas Rd., Scottsdale AZ
B85251. (602)945-3908. BNB700

ELECTRON TUBES: All types and sizes. Transmit-
ting, receiving, microwave . . . Large inventory =
same day shipping. DAILY ELECTRONICS, 10914
NE 39th ST. Suite B-6, Vancouver, WA 98682,
(800)346-6667 or (360)896-8856. BNB719

HAM RADIO REPAIR--Prompl service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

WANTED: HAM EQUIPMENT AND RELATED
ITEMS. Donate your excess gear, new-old-in-any-
condition to the Radio Club of Junior High School
22, the nation's only full-time, nonprofit organization
working to get ham radio into schools around the
country as a teaching tool using our EDUCOM--Ed-
ucation Thru Communication--program. Send your
radio to school. Your donated matenal will be picked
up ANYWHERE or shipping arranged, and this
means a tax deduction to the full extent of the law
for you as we are an IRS 501(c)(3) charity in our
15th year of service. It is always easier to donate
and usually more financially rewarding, BUT MOST
IMPORTANT your gift will mean a whole new worid
of educational opportunity for children nationwide.
Radios you can write off, kids you can'l. Make 1995
the year to help a child and yourself. Write, phone
or FAX the WB2JKJ “22 Crew” today: The RC of
JHS 22, P.O. Box 1052, New York NY 10002. 24
hours call (516) 674-4072 or FAX (516) 674-9600.
Join us on the WB2JKJ CLASSROOM NET, 7.238
MHz 1200-1330 UTC daily and 21.395 MHz from
1400 to 2000 UTC. Meet us at Ham-Com 95 in Ar-
ington Texas-Space #24 in the main arena-June 8
thru the 11th, BNB762

PACKET RADIO Join TAPR, connect with the
largest packel/digital group in the US. Creators of
the TNC-2 standard. Benefits: newsletter, software,
discount on kits/publications. $15/year US, $18
Can/Mex, $25 elsewhere Visa/MC. When joining,
mention 73, receive TAPR's new book, Packet Ra-
dio: What? Why? How? ($9 value) FREE! (817)383-
0000. Mail:8987-309 E. Tanque Verde Rd. #337,
Tucson AZ 85749-9399. BNB765

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kit comes with a 32 watt Solarex VLX panel!

and a ten amp Suniogic charge controller. Special

FONLINE" U.S.INTERNATIONAL CALL DIRECTORY)

Hamcall online service gives you access to
over a million hams via your computer &
modem. Updated each month! Only $29.95
per year. Unlimited use - 24 hours a day -
you pay for the phone call.

800:282-5628 um:msm FAX 703:894-9141

Field Da

Beam?

Took 10,15, 20, and 40 mm%alfﬂ uares on Field Dav.
They went up in the trees as easy as dipoles. A low G3RV
took care of evervthing close and the HalfSquares made
my QRP a big signal for the iagg hop east and west. On
10and 51 tﬁﬂughl [ had a conduit. Trv a HalfSquare!
I0M ISM 17M 20M 30M 40M %
$40 $43 6 550 $60 $70 piy

InfoPak $1— Plans: TechNote 122—S7ppd USA

AntennasWest Order Hotline:
Box 50062-S. Provo UT 84605 B801-373-8425

CIRCLE 282 ON READER SERVICE CARD

1-800-563-5351
1-306-781-2008 FAX

JAZZ UP YOUR REPEATER

‘ * Give your repeater a variety of tail messages
+ B \ * Pre-schedule announcements of special events
A g ® Voice mail feature
e ® Control remotely via DTMF
-, ® Digital packet cluster info converted to voice
® In use world-wide
* Complete system -computer board and software for $259 U.S.
®* Many interesting features - call for information package

Toll Free From USA

Direct
BBS

1-306-781-4451
1-306-781-2070

DIGITAL COMMUNICATIONS INC.

P.O. Box 293, White City, SK, Canada SOG 5B0O

CIRCLE 181 ON READER SERVICE CARD

—

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Today. 1-800-274-7373

T AR FLoete  ERSTwE
PEASONAL COMPUTER REPEATER CONTROLLER

| “q’

v Full Duplex Autopatch sl
v 911 Emergency Access

v Reverse Autopatch
‘u’" Voice Mail v Voice ID's « BSR X10
v Voice/Tone/DTMF Paging « Scheduler
“Links +Programmable Courtesy Tones |

vHardware Logic VO +HF Remote Control |
| ¥ Morse Code Practice  + Remote Base |

PCRC/2 Combines the power of your
| XT/ATplatform with a high quality play and |
‘record voice digitizer creating the ultimate |

- repeater controller. d’_/gdw .5‘5?5 |

516-563-4715 — 1
| Fax: 5634716 BBS: 266-1518 e ﬁ |

CIRCLE 198 ON READER SERVICE CARD

RF Shielded Steel Boxes

HDEi'.“ L!'H'IH_-IJH.:I 5
Sh-1 FAE AR TRE i 50
582 BT AR PR 0o
=53 difatidniE #00
SEA ElnidalE 105
b= % AdaRTutn L B
=4 ikafifunn iR
: - &7 ddngTuin 1130
Sy canbesokied . 3‘: “‘-‘i'f HI‘
W Hot Breplabed steal boxes with JdvLTa 53 %
i iciil dischisrs ﬁ'l'ﬂ :: i :'-; i :: L:l::
® Eliminnts spillover of urmeantsd L id7E)
saaly FTE1 1000pFASONVTDC soider fyps B
W Pl B FEO T mhal FT8i-1

POO0eF SOVDE emes-mpe | 150 I
| FREE EXPANDED 1985 CONSTRUCTOR'S CATALOG

PREPAID ORDERS SHIP GROUMND FREE
4l STATES, CANADA & MEXNCO)
SESCOM, INC.

2100 WARD DR., HENDERSON, NV 88015 LISA

USA/CANADA (BOD) 634-3457

5% FAX (800) 551-2749
= (702) 565-3400 FAX (T02) 565-4828 E
TECH LINE (TOT) 552-3557 ki Th 8 am o 4 pm (FET)

CIRCLE 167 ON READER SERVICE CARD

8-

TPM-6

6" Pedestal
Mount. Ad-
justable with
thumb screws.
Triple black finish.

51995

T2EXT (2") $2.95
T4EXT (4") $4.95

$1995

THTC

Umiversal Cradie

for HT, Cellular Phone,

or Scanner. Attaches to

the AMPS plate of the TPME

or similar mounts. Securely holds
portables from 1.375" 10 2.875" wide.

TRANSEL
TECHNOLOGIES

123 EAST SOUTH STREET
HARVEYSBURG, OHIO 45032
(800) 829-8321 FAX:(513) 897-0738 E

Add §5.00 S&H on All Orders!
CIRCLE 11 ON READER SERVICE CARD
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Field Day G5RV QuicKits™

created by Antennes West  Bax 500825, Prowa, UT 84805

(B-T0-10 METERS

Fast & Ensy To Bulld » Double Size GSRV 8 R— ; S—
4 i Lot 204 f. 160110 Diplole We specialize in CB radio modification
» Evenything included e Dipole s plans and hardware. Frequency and FM
antenns in minutes « HallStze GSRV 31995 conversion kits, repair books, plans, high-
« Presokdered Siver Fitings O Ay ami performance accessories. Thousands of
. .;,,,5,"""’"“""“‘.;“.";“ wire 26 8 20-10 Dipale satisfied customers since 1976! Catalog $3.
i owsy e .‘..,i....."'a”" b caniy sma CBC INTERNATIONAL
Tume All Bands incl WARC ® 20 Darcrem 2500 line s

LOU FRANKLIN/KENH Owne
PO BOX 31500X, PHOENIX, AZ 85046

Want Flans. Petterns, Data?
Order TechNote F124-D $4.05 ppd USA

Order Hot-Line: Add 88 P
1-B01-373-8425

CIRCLE 296 ON READER SERVICE CARD

LiTZ+ LONG TONE/DTMVIF DECODER

Remote control, Long tone detector, DTMF detector, and DTMF monitor all in one unit!
* Four simultaneously monitored DTMF events (any combination of long tone or DTMF).
* “Any” character long tone events. Minimum duration programmable from .1 to 5 seconds.
* DTMF key code sequence events of up to 16 characters each. | to 3 char. group call-up.
* Two independently controllable relays attached to event occurrences (on, off, toggle).
= 2400 BPS asynchronous echo of received data. (RS-232 level conversion hardware required.)
» Kit includes 2" x 3" PCB, wire and connector components, 3.5" disk, (5.25 opt.) and manual.
» LTZ-01 uses a nonvolatile EEPROM for setup storage.

* PC compatible software included for programming/monitoring.

- Software allows easy setup of all LTZ-01 features including events, alens, and timers.

- Software contains monitor function with optional disk logging of all DTMF activity.
- Software su detailed printing of all setup parameters.

- Simple serial interface to com| thru comd of a PC for downloading setups (setup download parts included).
- The last setup downloaded is saved to disk in-between setup sessions.

Quantity, emergency response team member and other discounts available, Call for information.

_LTZ-01 $79.95+SH VISA/MC/COD
Advance Design Laboratories, Inc. 1-800-701-8873

CIRCLE 161 ON READSER SERVICE CARD

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HAFiPEFI 300—274-7373

“DESIGNING A YAGI HAS
NEVER BEEN SO EASY!”

* T-shirt 100% preshrunk 73 Magazine, April 94

COMon ey ]
» Sweatshirt 50/50 cotton ble oo L E-F N _Z X E E ‘& N 3%
* T-shirts $14.95 + $3 S/H 1= 1 =
* Sweatshins $26.95 + $4 S/ = P
» Sizes M L XL : | I : EEE
(XXL $2 more) | o n EEE
* $2 discount on !- | ;_E :i .
multiple orders = ‘ B
* Visa/MC Purchases . Fa | gt - [ E -;:
Shipped next day | E——s S s e E :‘:rEE _
* Ca residents add 7.75% tax o8% & = 1o r[ T O O O e B
* Return item in 30 days g | % ;I.-"r X
! . / )
full refund I al il j M “‘q
S — R S

HELP TO PUBLICIZE

X ool

i = 8 4 — .

Why spend big $$ on unfriendly, overpriced
and very slow optimize-only software 777
Quickyag, the tugh speed, low cost, easy-to-use scftware
features auto design & optimize plus performance analysis.
With amazing accuracy, it will accommodate 17 elements,
Freg to 1 Ghz  mntg/boom and tapered element modeling,
foilded dipole, scaler, and prints all files, polar plots and
graphs. Both co-proc. & no co-proc. versions are included
For PC-AT w | 540 K RAM, VGA, EGA, CGA, Herc and DOS 2.0 or higher

Quickyagi” =1 8 3025

By WATRAI

HAM RADIO

Our full color design makes the point that
when an emergency strikes you can count on
Ham Radio operators to keep the lines of
communication open. Join with hams all over
America who are proudly wearing our new
shirt design. Place your orders today.

Ray Sarrio WB6SIV
6147 Via Serena St.
Rancho Cucamonga, CA 91701

24 hr. order line 1-800-413-1129
or call 1-909-987-1020

I Add 53 00 s&h or 55 00 for non-LISA orders = Incl. Calisign wiorder
Send SASE for compisle info. = US Check or internat’| Money order
Arizone orders add 5 5% stale tax - Speciy 3 5% or 525" floppy disk

RAl Enterprises (s02) 24359523

. G638 W. Alice Av. Glendale, AZ B5302
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introductory price $275 plus $7 shipping. SUN-
LIGHT ENERGY SYSTEMS, 2225 Mayflower NW,
Massillon OH 44647, BNB774

R-390A—SALES—SERVICE—PARTS. Info SASE:
MILTRONIX, P.O. Box 3541, Toledo OH 43608.
BNB813

Morse Code Computer Interfaces $49.95, CW Fil-
ters $39.95, |IBM License Study Courses $10. 40-
10M Four Element Phased Array Antenna $495.
Over 700 Shareware Disks in our free Calalog. Dy-
namic Electronics, Box B96, Hariselle, AL 35640,
(205)773-2758, FAX-773-7295. BNB815

ANARChy ONLINE is a resource for Anarchists, In-
vestigators, Researchers, Computer Hackers and
Phone Phreaks. Categories include: Computer
Hacking, Investigation Techniques, Telecommunica-
tions Technology and Surveillance. Call (214)289-
B328 for free trial access. BNB831

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Lastes!
home study fast easy audio video. Q & A pool disks.
FREE details WPT PUBLICATIONS 800-800-7588.
BNBB40

ELECTRONICS GRAB BAG! 500 pieces of new
components: inductors, capacitors, diodes, resis-
tors. $5.00 postpaid. ALLTRONICS, 2300 Zanker
Rd., San Jose CA 95131. BNB855

WANTED: BUY AND SELL All types of Electron
Tubes. Call (612)429-9397, Fax (612)429-0292. C
& N ELECTRONICS, Harold Bramstedt, 6104 Egg
Lake Road, Hugo MN 55038, BNB915

COMMODORE 64 HAM PROGRAMS 8 disk sides,
over 200 ham programs $16.95.%$.32 stamp gets un-
usual software catalog of Utilities, Games and
British Disks. HOME-SPUN SOFTWARE, Box
1064-B8, Estero FL 33928. BNB917

WANTED Manual and circuit diagrams for EICO
model 221 VTVM. Will pay for copying and postage.
Richard J. Puzin Suite 121, MS:140 26900 New-
port Rd. Manifee CA 92584. 909-679-1775. BNB929

RADIO SHACK SCANNER? Unlock B0OOMhz band
for pro2004,2005,2006, 2022, 34,37 and more. Oth-
er mods available. Send $6 to SCANNER MODS
P.O. Box 462042, Garland TX 75046. More info:
214-518-9999. BNBS35

SOFTWARE, DOS, from Milestone Tech-
nologies. CODEMASTER-V Morse Trainer $24.95,
LOGMASTER-Il $29.95. GUARANTEED. 1-800-
238-8205. BNB940

RF TRANSISTORS, Japanese Iransistors and
tubes need dealers, repair shops, kit makers, etc.
for 25C1969, 25C2312, MB8719, MRF455,
MRF454, 25C2879 and more. WESTGATE
(800)213-4563. BNB3I50

FREE HAM GOSPEL TRACTS. SASE. N3FTT,
5133 Gramercy, Clifton Heights PA 19018. BNB960

HEATH COMPANY is selling photocopies of most

Heathkit manuals. Only authorized source for copy-

right manuals. Phone616-925-3650, 8-4 ET.
BNB964

PRINTED CIRCUIT BOARDS for projects in 73,
Ham Radio, QST, ARRL Handbook. List SASE.




FAR CIRCUITS, 18N640 Field Ct.,
60118.

Dundee IL
BNB966

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO
INC., 10715 SW 190 St. #9, Miami FL 33157. (305)
238-3327. BNB979

Plaques and Engraving for Amateur Radio Oper-
ators Attractive wall plagues to detail your operating
accomplishments. Any custom engraving. Great
product list. SASE for brochure. KN3A- Camellia
Trophy Shop, 590-B Schillinger Road South, Box
96 Mobile, AL 36695. BNBS80

SURPLUS ELECTRONIC TEST EQUIPMENT for
sale at deep discounts. Write, phone or fax for the
current list. Jim Stevenson, 3401 Sunny Slope
Road, Bridgewater, NJ 08807; Phone/Fax 908-685-
2296. BNB995

ROTOR PARTS ROTOR SERVICE, ROTOR acces-
sories: Brak-D-Lays, Quik-Connects, Pre-Sel mods.
NEW models for sale. Free catalog. C.A.T.S., 7368
State Road 105, Pemberville OH 43450. BNB996

SECRET CB BOOKS 1-29 $10 ea., SAMS books
$15 ea. Tune up masters books 1-6 $20 ea., Uniden
export service manual $10, RCl 2950/2970 service
manual $10. Call for free catalog of other goodies.
1-800-536-0108. BNB399

Wanted for Museum: Apple-1 and other pre-1980
microcomputers. Also early microcomputer journals,
newsletters and advertising literature. KK4WW,
703-231-6478/763-2321. BNB 1001

SELLING: Motorola T1930 10 meter transmitter
chassis; P350 RF unit; P353 modulator; P351, P352
power supplies. Joe, (708) 894-2482. SELLING:
Motorola 900 MHz, AM single-channel commercial
transceiver, best offer. Klaus, (708) 966-4835.
WANTED: Working ICOM |C-3A or IC-3AT. Klaus
WBO9YBM (708)966-4835. BNB1004

Budget QSL Cards $1 for samples (refundable with
order) B.B.B.S., 170 North Wilson Road #132,
Columbus OH 43204-1263. BNB1005

CODE 5 News and Petition information. SASE to
KB7PNQ, 503 Dubois Atreet, Cheney, WA 99004.
BNB1012

AMATEUR RADIO REPAIR, most makes and mod-
els, discount labor rates until June 1995. WEST-
ERN AMATEUR RADIO REPAIR CO., John Rupe,
Box 697, North Cove, WA 98547, (360) 267-4011,

Thanks, AB7DR. BNB1015
Sell your used |

| ham gear in

Barter ’n’ Buy.

| It’s so easy. Just pick
up the phone and

call Joyce Bocash at

1 (800) 274-7373. I

GIVE YOUR

HR-2510 HR-2600

the same featires as the

“BIG RIGS”

CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

Write or call (707) 539-0512 for FREF. Information

CIRCLE 265 ON READER SERVICE CARD

(CumerBeam?

SWR < 1.2:1 across the band
Gain of a 15 ft Yagi

No dimension over 7 fi

40 dB Front-to Back Rauo
60° Hali-power Beamwidth
Mounts directly 10 mast
Veruical or Honzoatal Polanzaton

Zmeters $145, 220 MHz $145, 70 cm $115, Dual 146/440 5165

Weighs only 10 Ibs. Add $11 Shipping & Handling. Info S1.
AntennasWest Order HotLine
kﬂux 5[]1]152 Provo UT Sdlé[!"'r 801 373 8425 __,/‘

—_—

CIRCLE ﬂﬂiﬂ ON READER SERVICE CARD

'V ELECTROMAGNETIC FIELD METER v

Reduce exposure 1o

poorly grounded or shielded equipment,

mW/cm?).

Electric and magnetic settings are omnidirectional,

potentially
electromagnetic fields. Alphalab’s handheld TriField™
Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
high VDT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.
on RF/microwave setting (50 MHz to 3 GHz,

harmtul

01 to 1

measuring full magnitude of fields without the need to

reorient the meter. Price of $145 includes delivery and = |

one-year warranty.

AiphaLab, 1280 South 300 West, Salt Lake City, UT 84101. Call §
800-769-3754 OR 801-487-9492 for speedier service or free
literature on electromagnetic radiation heaith risks. x

Sell your product in 73 Amateur Radio Today

Call Dan Harper today. . .

1-800-274-7373

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
| model TS-1691-P. Amp

1961 MHz Receiver
model TS-1691-Recvr

Decoder Board & Software
model TS-VGA-SAT4

Low Loss Coaxial Cable (65ft)
| with connectors.
other lengths available

$250
$450

$249

Track |l Satellite Orbital Program.
Tracks ALL satellites, world map,
print out

1691 MHz Loop Yagi Antenna
model 1691-LY(N)

S99

899

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

See Us At
Zsa] Sl
SPECTRUM INTERNATICNAL, INC.
Post Office Box 1084, Dept. 8
Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145
Fax: (508) 263-7008

hambrew

FOR AMATEUR RADIO DESIGNERS
AND BUILDERS

« HF - QRP + UHF + VHF - RCVRS

| « XMTRS - QRO+ ANTS. -

BUILD IT-THEN OPERATE IT!

NEW LOW
PRICE!

Quarterly $10/yr.

* HAMBREW Contests
* From Kits To RF Design * New Products
* Free Classified Ads To Subscribers
* Design Awards For Amatenr Builders

PROJECTS i

[

$15/yr. (Canada, Mexico) * $21/yr. (Intrl.)
PO Box 260083-Lakewood, CO 80226
VISAMC only: 1-800-5-HAM RI

CIRCLE 183 ON READER SERVICE CARD

CIRCLE 286 ON READER SERVICE EAFID
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Uncle Wayne’s Bookshelf

REFERENCE

RS-1 The Amateur Radio Mall Order
Catalog and Resource Directory, 4th
Edition s the most comprehensive source book
for clecronic parts, soltware, and equipment tar-
geled at the radio amateur or senous electronic
hobbyist anywhere! Plus a wealth of “value-
added™ reference material all in 262 pages. 4th
Edition clearance at only S8.95 (was $16.00)

TABZ2701 Transmitter Hunting by Joseph
Moell and Thomay Curlee Radio direction finding
simplified. $19.95

UE202 RTTY Today by Duve Ingram Modem
guide 10 amateur mdwteletype. 58.95

TP The World Ham Net Directory by Mike
Witkowss? New—2nd aditon. Imtroduces the spe-
ctal milerest ham radio networks and shows you
when and where you can tune them in. $9.50

WGEPET158 1995 North American Callbook
The 1995 North Amencan Callbook lisis the calls.
names. and address miormation for 500,000 1=
censed radw amaieurs in all countnes of North
Amerca. 53500

MMHZ24 Radio Handbook, 23rd Ed b»
Williame I Ore WOSAT 840 pages of everything you
wantéd o know about radio communication
SW.9s

WGP1234 1995 International Callbook The
new 1995 Intemational Callbook hsts SO000+ li-
censcd radw amateurs in the countned oulside
North Amenica. b covers South Amenca, Enrope.,
Africa. Asin. and the Pacific area (eaclusive of
Hawaii and the U S, possessions). S$35.00

AR4092 Your RTTY/AMTOR Companion

mvites you o explore the world of HF digital

communications. Il you've never operated RTTY
or AMTOR belore, this book 18 written expecially
for you! You won’t lind complicated technical
jargon here. Just information you can use right
away, You'll discover how 1o Assemble your
own RTTY/AMTOR station Use RTTY and
AMTOR w falk o amateurs throughout the workd

Compete in RTTY/AMTOR contests Hum
{or dhgnial DX, 585.00

AR3754 Radio Frequency Interference—
How to find It and fix it. Imerference problems
are challenging. but curable, With the technigues
it this book, you can help restore electronic peace
in your ecizghborhood. 51500

DOV41 Basic Electronics Prepared by the
Bureau of Naval Personnel Covers the important
aspects af applied electronics and electronics
communications, $12.95

DOV76 Second Level Basic Electronics
Prepared by the Bureaw of Navial Personnel Se-
guel 10 Basie Electromcs. thormugh treatmemt of
the more advanced kevels of apphed electronics
59.95

20N0OS6 How To Read Schematics (4th
Ed.) bwv Denald E. Herrington Written for the
heginner mn electronics, but it also contains in-
formation valuable to the hobbyist and engineer-
g echmician. 519.95

WLEWOCP Radio Operator's World Atlas
by Walr Stinson, WOCP This 1s a compact
(5x7), detailed. and comprehensive world
atlas designed 10 be a constant desk wop compan-
1on {or radio operatars. 517.95

WAYNE'S PICKS

WG2 The Million Dollar Video Explains
how just abowt any company can increase sales
v over a melbon dollars through the sneaky (aka
imtelhgent) vse of promotion. Explams in detail
how you can get tons of free advertising. Uncle
Wayne shows you how (0 beat the system,
53995

“SEEK YOU" by The Ham Band—The titles
mclude “Always on the air™. “On the Monday
Evening Grayhne™. "Radio Widow™. “The Tnp
10 Davton™, “The Contest™ and seven mone. Ham
racho CD aincludes expenences that radio hams
go through, This s an extremely enterntaming CD
and will strike o chord with any radio ham, SWL

of XYL—an ideal presenmi! SYCD 515

SYTAPE S0,

IBBG57 Dumbing Us Down: The Hidden
Curriculum Of Compulsory Schooling, /v
John Gane I you enjoved “Declare War”, you'll
enjoy this also, A Wayne Green recommended
reading. $9.95.

WG1H 1 Hour Code Course Anyone (in-
cloding you) can leam the Morse Code m one
hour! Forget the No-Code License and get your
Tech-Plus Ticket, Guaranice: You'll pass the
5 wpm code test with Uncle Wayne's system or
YOU GET A 1S REFUND! 5500

SHORTWAVE

NEPAWI4P 1995 Passport to World
Band Radio b Inrermnational Rroadcasting
Services, Lid You'll get the latest station and
nme gnds. 519.95

07R25 The RTTY Listener b Frid Osrer-
man New and expanded, This specialized book
compiles issues | through 25 of the RITY
Listener Newslenter. Contains up-to-date. hard-
to-find mformation on advanced RTTY and
FAX moaitoring techniques and frequencies
519.95

(9542 The Scanner Listener's Handbook
v Edward Soomre N2BFF Get the most out of
your scanner rinio, 514,95

CRESM1 Scanner Modification Hand-
book, Vol. 1 I Bill Creek provides straaghi-
forwand sicp-by-siep mstroctions for expanding
the operating capabilities of VHF scanners
$17.95

CRBSMZ Scanner Modification Hand-
book Vol. 2 bv Rill Creek Here 11 15—a cOm-
pamon W Vol L In fact. Vol. 2 has a secuon
that prowvides improved approaches and updamed
techniques for the mods in Vol, 1. There's I8
new exciting modificanons for popular scan-
ners, S17.95

TAS 339643 Tuning In To RF Scanning
From Police 0 Satellite Bands, Bobh Kay. 150p

1994, Tab Books. This s a wonderful book for
the VHF-UHF scanner lisiener. It explains
about the vanous radio bands, antennas, the
Laws, and lists frequencies for every imaginable
service . . . including the Secret Service, FBI,
military, IRS, prisons, Fish & Wildlife, McDon-
wid s order windows, nuclear search teams, rail-
roads. Russian satellites. Treasury Dept.. wire-
less microphones for concerts. and so on
514.95.

07A66 Aeronautical Communications
Handbook /nw Roberr E. Evans Exhaustive,
scholarly treaument of shonwave aeronautical
listening. 519.95

AR4025 Beyond Line of Sight. Shows
how hams pushed forward the discovery of the
propagation mades that make VHF DX possi-
ble: ropo, sporadic-E. avrora and auroral-E.
meteor scatter. F-Layer propaganon. transequa-
lorial propagation and earth-moon-¢arth.
S12.00

TAB 447748 The Shortwave Listener's
Q&A Book—Everything you need 1o know o
enjoy Shortwave Listening, Choosing receivers,
gccessories. antennas, frequencies, and getting
QSLs, SWL is an exciting hobby _ . . that's
what got me inierested i hamming . . - Wavne.
$12.95

TAB37109 Secrets of RF Circuit Design
by Joseph J, Carr  Written in clear non-
technical language. covers evervthing (rom
antennas o transistors. S21.95

DP919 73 Magazine Index 1960-1990

A complete index 10 every amicle ' vis

pubhished 1n 73 Magazne through
1990, 1BM soliware $20.00

TAB11065-1 Mastering Radio Frequency
Circuits by Joe Carr, 411 p. If vou're inler-
ested in learming about radio components and
circuts, this book is great! Plus there are @ ton
of sunple circuits yoo can butld. It explams
how crcmts work, about sl eguipment,
recervers, the works. This wall take a kit of
the mvslery out of how radhos work ©
the casy way. This will be one of
your better $20 hum investments
S20,(4)

SOFTWARE =

GGTE Morse Tutor From beginner w Extra (lass
Code from | w0 over 100 wonds per minute. Standarnd or
Farnsworth mode. Create your own drills. Exams confonm
0 FOC requirements. 5 14" floppy lor IBM PC, XT, AT,
PS/2 ar compatibes

G525 Morse Tutor 5257 Dask 519.50
GGI2 Morse Tutor 157 Dusk 519.50
GGADVE Gold Edition = 257 Disk 52095
GGADVI Gold Edition 3 57 Desdl 51995

W5GWHO Ham Operator Education Pack-
age Software. Novice —Extra for PC's. contains
both 3 127 and 5 1/4" disks. §39.95

WSGWNSW No-Code Ham Radio Software
Package for PC's, contains both 3 1/2" and
3 147 disk= 52995

Lanze Code Programs—{Available on 5 14" *

disk) Inexpensive complese smdy puide code prograns
lor both the C64/128 Commodores and the TBM compan-

LAST CHANCE ITEMS

bl Prosram mohade spdated HUC guesbons, formulas,
whematic symbols, dagrams, and simulated (VE) sample

tenl

IBM Par# Commodore Part#d I'rice
Novice LATBMIN L ZCOMIL S14.95
lech LZIBM2 LZCCOMI2 514,95
Cieperal LZIBMIR LZCOMN S14.95
Advance LZIRME LACOMOS S19.95
Exira LZIBNNE A0S 5199

* Add 3200 for 3 1717 Desk

VIS Study Cards Comupact, up-to-date Flash Cards
with Key Words, Underlined, Quiz on back, Formulas
worked out. Schematics at your fingertips. Used
sUCCESSFULLY by ages hin 81

NOVICE VIS UL
TECH VIS 10.95
GENERAL VIS 295
ADVANCED VIS 1595
EXTRA VISUS 1445

ONLY A FEW LEFT

PC5021 Everyday Electronics Data
Book by Mike Tooley BA This book is an
invaluable source of mformation of every-
day relevance in the world of electromics. It
contains nol only sections that deal with the
essential theory ol electronic circmits, but it
also deals with a wide range of practical
electronic applications. S18.00

SAM 22488 IC User's Casebook by
Joseph J. Carr Was written lor electronics
hobbyists to provide insight into how practi-
cal ICs work in actual circuits, including
analog (linear) and digital circuits. In this
easy-lo-understand book that features more
than 100 circuits you cam leam. step-hy-step,
how 1o design and build your own do-i1-
yoursell projects, including what to do when
the “ideal” conditions are not met. 512,95

SAM 48441 ,178 IC Designs & Appli-
cations A comprehensive collection of
lincar IC developments for electromic design

andd basic applications: descriptive schematic
diagrams of each IC project: explanations of
how 1o gencrale power supphes, operational
amplifiers, waveform generators, amplifiers,
communications, controllers, timers, and
more; ways 1 identify a variety of linear 1C
projects and appliances; and a useful table of
integrated circuit, wransistor and diode sub-
stitutes, $12.95

SAM 22567 Mastering Packet Radio
by Dave Ingram K4TWJ You'll discover
whal packet 1= and how it works: how 10 sel
up your own packetl station; the compuler’s
role in packet radio systems; the ins and outs
ol packet radio operations, including useful
lps for newcomers and tups on being a good
“packeteer”; inlormation on packel net-
works, bulletin board systems and HF opern-
tnons: and a preview ol coming packet at
ractions. S12.95




ARRL BOOKS

ARI993 ARRL 1995 Handbook (T1st Ed.) Featuncs
aldded DSP, mmpeoved treatment of Pi and Pi-L. all pew
all-dagital-logic. plus lots more. $30.00

AR1U56-4 ARRL Operating Manual (4th Ed.) lnfor-
manon on bow W make the best use of your station, in-
clidhing: interfacing home computers, OSCAR, VHF-
LHF. $18.00

AR3657 QRP Notebook by Dive DeMow WIFR Pre-
sents construction projects for the QRP operator
Sl

ARINT WIFB's Design Notebook v Dive Dellaw
WIFB Flled with simple practical projects that can be

built using readhly available components and common
hand tools. 510,00

ARMMOL Solid State Design  Good. basic mioemation,
circwit designs and applications; descnptions ol re
ceivers, transmitters, power supplics, and test equip-
ment. S12.00

AR4173 Now You're Talking! All You Need To Get
Your First Ham Radio License (2nd Edition) A
compleie stdy guide for the Techmcian and Novice
writlen exam. Practucal information every beginner
aceds = wnilten clearly and amply and in amall doses
s19.00

AR4TIS ARRL Repeater Directory 1994-1995
19,000+ histings with digipeaters, bandplans, CTCSS
(PLITM)) one char, frequency coordinators, ARRL

special service clubs, and beacon lisungs from 14 Mz
o 24 GHz. $6.00

AR08 The DXCC Companion by Jim Kearman

KRS Spells out in smple, straghtforwand terms what
you aeed 1o be a successful DXer. S5.00

AR1250 Log Book—Spiral 53.50

AR3II77 The ARRL Spread Spectrum Source Book.
From & deceprively simple beginning, a group of ex-
permenters set out to develop Girst theoretical iand later
practical systems for spread spectrum communica-
aons. This book consists of arucles, papers and gov-
ernment reporis that document the process wherehy
amateur speead spectrum progressed from the drawine
bowrd o the mrwaves. S20.00

AR296(0 Transmission Line Transformers Qod Ed.)
by Dr. Jerry Sevick W2FMT Practical designs and spe-
cific information on construction technigues and
sources of matenal. 52000

AR3ISS| Hints and Kinks Ideas for setung up your
gear (or comfortable, efficient operation. $10,00

ARRL License Manuals Complete FCC guestion
s with answers.

AR4151 Technician Class § G0
AR5 General Class $1200
AR Advanced Class $ 0D
ARYISY Extra Class $ L)

ARIISS The Satellite Experimenter’s Handbook,
(2od Ed.) bv Martn Davidaff K2UBC Expanded and
revised. Focusing on satellnes built by and for the in-
ternational radio amateur community. 520,00

AR Your Gateway to Packet Radio (2nd Ed,)
Tells everything you need 1o know aboul this popular
new mode. $12.00

ANTENNAS:

AR4114 Low Profile Amateur Radio For the Ham
who lives where antennas are frowned opon. From
huding your antenna (0 operating with kow power
This books tells you how 1o get on the air using
these tehniques, and others,without calling attention
W yourself, 58,00

UE220 The Easy Wire Antenna Handbook Iy
Diave Ingram K4TWIE All of the needed dimensions
for a fall range of easy to build and erect “sky
wires. " 5995

WGPETO34 All About Cubical Quad Anten-
nas v William Orr and Stwarr Cowan “The Clas

sic” on Quad design, theory, construction. aperation

New feed and marching systems. New data 511.95

TAB 3270P Practical Antenna Handbook—
Second Edition, 1994, Joseph Carr; Tab Books.
This 560-page book 15 a real treasure, Sarts with
the fundamentals of antenna and feedline theory,
explains nhmtyrrupugaliun of all kinds, and then
provides a wn of easy AMEnna CONSIrucon Prjects
Covers antennas and feeders for all bands. The
explanasons are simple and well illusiraled. with
some math, where it"s unavosdable, bat 1 won't bog
vou down. It even has the Z1.-Special antenna
which I've used on 20m with some spectacular DX-
ing success. A Jow angle of radiation and made it so
I could always work the rare swll first . Wayne
526.95.

AH4734 ARRL Antenna Book The new 16ih
Edition represents the best and most highly regarded
information on antensa fundamentals. transmission
lines, design, and construction of wire aniennas

$30.00

ARC19<4 Antenna Compendium Vol 1 Muen-
als on vericals, quads. Toops. yagis, reduced size an-
wennas. baluns, Srmth Charts, antenna polanzation
510.00

AR2545 Antenna Compendium Vol. 2 Covers
verticals, yagis, (uads, multiband and broadband
systems, antenna selection. S13L00

AR2626 Companion Software for Antenna
Compendium Vol. 2 5 /4" MS-DOS floppy
S10.00

AR4017 Antenna Vol. 3 More
verticals, yags, quads, plus boops, amays. mobile,
direction Ainding, controlled currents. computenzod.

UHF/VHF/PACKET

ARTSCI U.S.Repeater Mapbook v Robers
Martin The Guide for traveling radio amateurs. $9.95

TP The Basic Guide to VHF/UHF Ham
Radio bv Edward M. Noll Provades a farst rate in
troduction o the 2.6 and 1.25 meter bands as well
25 23 33, and Tlcm. 56.95

AR7950 Your Packet Companion Perfect lor the

BOOKS FOR BEGINNERS =

TAB4354 The Beginner's Handbook of
Amateur Radio, Third Edition by Clay Laster
WSZPV, 395 pages. Wonderful book for newcom-
ers. [t 15 basic and well illustrated. Even 1l you
have all the other ham handbooks, you™ Il stll find
thiz one useful $22.00

WSGWHNV No-Code Video, Manual, Part 97
Rules Leam how o0 be 2 ham radio operator.
$29.95

WSGWNC Technician Class License Manu-
al: New No-Code [ Gordon Wesr This book

mstallation. overdoads, plus 40 new amicles for
beginmer’s o advanced 514.00

AR4661 Antennas and Techniques for Low-
Band DXing can be your ticket to low-band success.
Drawing on the experiences of successful DXers and
the author's own considernble expenence, lohn De-
voldere, ONAUN, shares the tips and technigues that
can make the difference between a stabon that takes
part in & contest and one that wins i’ S20,00

AR3819 Physical Design of Yagi Antennas v
David B, Leeson WH(OHS provades the wols here w0
design and build robust Yag antennas, unag sound
mechamical engineering principles. You need no
longer lear the consegquences of wind Or ice storms on
your antennas. With this information, you can build or
“heel up” existing Yagis. $20.00

AR261E W1FB's Antenna Notebook v Dave
DeMaw WIER Get the best performance oul of unob-
trusive wire antennas and venicals. Build tuners and
SWR bndges. S10.00

WGPB7107 All About Vertical Amennashy
William Orr Compeehensive coverage of amateur
commumcations. 511.95

WGP87042 Beam Antenna Handbook &
William Ovr and Steart Cowan Everything you need
to know about beam desipn, construction, and opera-
tion. $11.95

WGPA7077 Simple, Low-Cost Wire Antennas
For Radio Amateurs by William Orr and Stuart
Cowan All New! Low-cost, multi-band anlennas; in
cxpensive beams. “lovisible” antennss lor hams m
“wugh” locations! New data. S11.95

ARZZ00 Antenna Matching /v Wi
fred N Caron Mest compeehensive book wnillizn o
using Smith Charts in solving impedance matching
problems. 520000

AR0410 Yagi Antenna Design A Hum Radio se-
ries polished and expanded by Dr. Lawson, S15.00

AR2995 Reflections will help dispel the half-truths

and outright myths that many believe are true about
amsmission lines, standing waves, antenna mutching
reflected power and antenna tuners. $20.00

AR3118 Reflections—Software for IBM 5-1/47
S10.00

packet neweomer. S8.00

AR3878 Your VHF Companion Explore the fasci-
nating sactivities on the VHF bands, FM and repeaters,
packet. CW & SSB. Sasellites. ATV, vansmitier huni-
mg and more. $8.00

03R02 ATTY Today by Dave Ingram K4TWJ Most
comprehensive RTTY guade ever published. S8

covers ¢verything you need to become a Techni-
cian Class Ham. Every gquestion and answer on the
examinations is found in this one book. FCC Form
610 application. §9.95

XTAL-1 The Crystal Set Handbook by Phil
Anderson WOXL. Want io give a kad an exciting
present”? Or mavbe vourself? Crystal sets are
alive and fun. Here's a whole book packed with
crystal set circuits that anyone can build. Now stan
saving those oatmeal hoxes, okay? 133 pages
510.95

ARAS Satellite The latest mfcemation
on OSCARs 9 through i3 25 well i the RS satellines,
the use of dgital modes, trackine antennas, RUDAK.
microcomputer, and more! SHLOO

AR4483 Weather Satellite Handbook (4th Ed.) by
Dr. Ralph Taggart WASDOT Expanded and revised 10
reflect today s weather-fax satellite wechnology
S20.00

AR4ASE Soltware for Weather Satellite
Handbook 5 147 MS-DOS Foppy $10.00

AR2ES Complete DX'er Cnd Ed) by Bob Locker
WOKT Learn how to hunt DX and obtain hand-to-get
QSL cands. S12.00

ARIT62 Your QRFP Operating Companion No spe
ol ngs or expensive equipment (o enjoy the excie
ment and challenge of low-power operang, $6.00

AR3169 QRP Classics Comypulation of ARRL publs-
catrons on bulding receivers. transmutlers. (rams-
cervers, accessones. S12.00

AR4270 FCC Rule Book A must for every active
radio amieur. S9.00

ARO356 Morse Code: The Essential Language
by L. Peter Carron, Jr. WIDKV E and re-
vised m its 2nd adinon. How 10 handle distness calls
heard nit omly om the hambands but on
maritime and srcrafi frequencies. 56.00

ARIUEY Understanding Basic Elecironics
An ARRL book. 314 kg pages. This expluns every-
thing very simply: the math, DC, AC, ranssstors, even
tubes (wow!). Dirt cheap at $17. Isn't it aboot tme
you understood the Tundamentals? $17.60

WAYNE WRITES

WGl We The People Declare War On Our
Lousy Government—360p solt cover. This 1s
Wayne's repont ex g what the magor problems
are facing both New Hampshire and the country,
and proposing simple. incxpensive solutions: a
simple way 0 have government departments happ-
ly cut their expenses by 50% within three years;
how 1o cut the ¢ost of incarcerating prisoners by
over 9%, how 10 end welfare; how 1o reduce the
deficat: how 10 cut medical costs and tmprove health
care; how to cut school costs and improve schools
An absolme ieal  S13

WG4 M/20 Foresight—Twemy 16p updaies on
the Declare War book—320p  Further proposals
for solving cntical Amencan problems. such as a
ncw approach o fimancng small busineses. how
finance Russia and other countnes and make a peof-
i dotng it, the real dope on hioelectromagnetics. a
new kind of polytechnical umversity, n new elec-
romics technology, why Alnca is in such o mess,
why Perot bombed, how 10 have wition-free univer-
sitics, o plan for making Comgress wurn honest, elc
Plenty more. Ridiculously pnced at 510

WGS Submarine Life in WWITI—60p Wawne's
story of his adveatwres on the USS Drum
55-228 om five war patrols m the Pacific m 1943-
457 What s ot really ke on a submanne when
you re being depth charged” And what s the
day-to-day hile on a submanne hike? Dhd you
we the movie Das Bom™” Exciting stuff and only
5$7.50

WG6 Uncle Wayne's Caribbean Adventures—
O6p. Wayne's adventures scuba diving all around
the Canbbean. visting ham operators, and sight-
seemme. Il you're mterested in how 10 travel eco-
nomucally, you Il g=t some great sdeas [rom ths
He stans ool with les “Diving. the Wimp Spon.™
You Il kwe the vasats w 11 islands i 21 days inp
A measily $7.50

WGT7 Uncle Wayne's Travels—52p. Wayne irav-
els to Russin, London, Aspen, St Pierre, Munich,
Vienna, Krakow, and Prague withoul il costing
nearly as moch as you might think. Cheap for you
oo, a1 $5.00,

CODE TAPES

73T05 “Genesis” $§5.95 5 wpm—This hegin-
nimg tape. mkes you through the 26 leters, 10 mum
bers, and necessary puncruation, complete with prac
tice every step of the way.

73TO6 “The Stickler” $5.95 6+ wpm—This is
the practice tape for those who survived the 5 wpm
tape. and it's also the tape for the Novice and Techm-
cian licenses. 1 is comprised of one solid hour of
code. Characters are set at 13 wpm and spaced &t 5
wpm

73713 “Back Breaker” $5.95 13+ wpm—Code
groups again. & a bosk 13+ wpm so vou'll be really

v

at ease when you st down m front of 3 steelv-eved
vohmieer examner who starts sending you plam lan-
quage coxe at anly 13 pee
73T20 “Courageous" $5.95 20+ wpm Congral-
ulations! Okay, the challenge of code 1s what's gotien
you this {ar, so don’t quit now, Go for the extra class

L

73725 “The Mind Boggler” $5.95 25+ wpm
Feadishly seaerated by kindly old Uncle Wayme for
hams with a strosg need for sell pumshment Unoe

you ve conguered 23 per let Unk know if you need a

50 wpm tape.

ncle Wayne’s Bookshelf Order Form -l

You may order by mail, telephone. or fax. All payments are (o be in US funds. Allow 4
I weeks for delivery. (Prices subject to change without notice if suppliers increase prices. l

I Item Title Qty. | Price Total I
Shipping: A1 US orsers add $5.00 shiopng— SHIPPING

I sheped UPS (Please provide street adorass |
Make checis payabie to “Undle Wayne's Bookshed.” TOTAL

Foreign Orders: Croosecne jsutamrm E#m.
(Surface defivery mary taka 2 1o 3 monfhe. |

Mote: The actual lareign shipping costs will be addilional (o regular shipping and handing lees.

I Name
Street

ICity State Zip
TOTAL S _ Check/Money Order
CJAE TIMC CVISA $10 minimum for credit card orders
Card # Expiration Date
Signature Phone #

Telephone: (603) 924-4117 (800) 234-8458 FAX: (603) 924-8613

LW DEMS

Mail: Uncle Wayne's Bookshelf, 70 Route 202N, Peterborough, NH 03458

S O R e . . WO W -

. W N S W W S ——"————— —

Canads add §7 plus $1 40 GST. Foreign add 59 surface. 342.00 armasl.

IrIYES! Send me 12 issues of 73 at the low rate of $19.97. (Save 43% of cover price.)

COYES! Send me 12 issues of Radio Fun al the low rate of $12.97. (Save 20% of cover price.)

L

Canada add $7 plus $.70 G5T. Foreign add $12 surtace; $36 00 armail.
A S . . N e e S
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This tiny HT is
a Tealure
acked dual
nder.
Ergonomic
design
combined with
CICSS &
DTMF paging.
Excellent
sensitivity and
great audio
makes for a
great radio

$l-’

*Up to 12 b, in Continantal USA

1- 800

426-2891

FAX (612) 786-

Err E Day
elivery

Call For Gatalog
Ask For Ext. 22

6513

CST

Yrimown Covrons
Exrane 53-41-895

Channel scope iets
you see what's
happening before
ou kay the

mike or break sguelch.

This plus the

features Alinco

maxes standard,

DTMF mic, CTCSS
En:'.ul:fe bracket, hardware
and power

cord.

DR-610

Ths new Cual Dand molbxie
miegrates Alinca's channel sCope
Wih 2 néw mulh color display
panel. The LITZ alert system
combined with 120 memory
creates a user frendly &
adaptable full featured radlo,

Yarswy Uovwroxs
n 95

I"'I.l‘lll' 'I'
g

r1 -900/A l
: SAVE
‘50

MUORE

e

The FT- ‘.Elﬂﬂteﬁ.' & 2 revolution-
ary HF transcewver which an-
swers the call for a truly pract-
cal mobile ratha. s umgue
remote-head construction
allows instaliztion where no
other transceiver can be
mounted. 100 watts, 100
memories, dial VFD's, IF Notch
and many more teatur'*:i

Puoxe Houns
M-F 9am-8rm
Sar. 10am-5em

time the dollar

gets weaker we cannot
buy as many goods as before. As

of this writing there is a 20% decrease in

‘_
S1R/31 469

This new KT pﬂ:!-ls the fes-
tures you want in a small
size. |1 features a new ak
ﬁnumenr: display; super
small profike, new

square )" Galiery

Vel Ul and UsY
raling modas plusmﬂnu
Spﬁﬂ'm{?ﬂ ET[:bS

the dollars purchasing power and the future appears
uncertain. If you are on the fence of buying, don’t put
it off any longer, Stay tuned.”

i

F1-8500

Comtrol

m e

palm of

vour hand Is w0

yours wilhh e F5- :

‘I} amari -:m'mh'r“-—. tu'rm This
& indigered o o

MESL PIOQEETITIG. RETovERe
WMTEEETHFEJW =oode.
messaging, TOT, AP0, 110
memones, AN memory & much

companion,

$389°

TM-742A

iri-

bander with third band
optional includes many
gnhancements such as,
direct frequency enirg
CTCSS encode, DTM
remote contral and much,
much more. Also available
in a tri-band modal
TH-9424

This new 2

meter/440

MH? duad

band

features saparate tuning,
voiume & squeich
controls for each

band, 100

meter/70cm
dual band
mobllie with
memories, and removable front
high power panel, separate controls
output. for tuning-volume and
squeich. Remote control mike.

1IC-W21AT

This newest lcom dual band
handheld transcener affers
unsurpassed performancs
and the kind of mngvatve
teatures amateurs nave
come 1o expect from lcom
From the unigue new
whisper function, auto-
output powar selection to
mamy other trandsatting
features, 50 impressive you'll
want io expenence it for
%urse!!. Tres radio sports

memones, pager, CTCSS,

and mamy other fsatures

S4TY"

This slim line

dual bander

sports a dot-

matrix LCD (for

a perfect Alpha

numeric

display), 82

memaories, non- aging and
volatile memory optianal tone
with ID, DTSS, squelch, Battery
DTMF & CTCSS save, auto
ViV & U/U gower off oriority watcl
recaive & “FET™

power make

this 3 winner

Oty rounds tat B
5045

peat, lgnted laypad o ft-in
duplexer and 3 small fogt-
onnt. Dl walch cana-

FT-5200 "hl‘l"

This new 2
metar with
Fre:ﬂ new

Ir:u II..H"IH"Q time gut

:{w ot c;n E MEErs,
35w out on 70 cantimeters,
32 memories, CTCSS ancode

e

boowm Covross

I\.IIHIEII ’r

AC-77 2/DSP

1C-2000H

-ﬂ’faﬂf

R -

There's new meaning to all band
all mode in radio with this new
mobile. Features Include receive
30 KHz-200MHz, removable/
remotable front panel, compact
size with 100 wattson HF & 6
meter & 10 watts on 2. WOW!

Worth the wait! This new HF base
will provide the power and
features to help over come today's
propagation and still net you top
points and contacts. Dual watch
200 watts, DSP*. Blanker & more
add up to great fun

"TBA’
AN A
IC-738

Icom does it again with a new

radio worth the word “Great”
This new satellite dual band all 8 utilizing DDS technology, 1 Hz ol
mode base is designed to provide E 8 tuning resolution is displayed with
critical performance with lcom VOX, RF gain, 100 watt, 101 :
technology. Competitively priced. memories, quick split auto antenna
Features include data port, 50 tuning, dual CW ports and more
memories, TXCO, noise blanker, stack up to a feature packed HF
DDS, compact size and much rg.
much more.

1779

*1669™
Authorized Factory Warranty Center

ll' "Illll

A holding out forl

intermod & i to 60
memories, 50 walls
ETESE encode, alpha
NuMerc dlﬁplag.' &
more. This unit
offers great
features &

This 50
watl 2 meter
mobile has a

receive, B0 memaories,
auto dialer, auto off,
direct fraqmn? entry,

)

h?i:r l-|',

Heres the H.F nF you've been
t features a full
100 watts output from 160 meters

" through 6 meters with-a built in

antenna funer and power suppty,
VOX, PBT, RF Gain, 101 memaories
and more provides l)‘ulru.i with the
latest leaturss and

52199

eatures such as .;ldumcp

EnCode f”ﬂl!ﬂf aqueh:r and

and PAGE ]'i ad are stanﬂard
miade.

I T-2200H *359*"

S 4905 |

data port, 440 MHz

L 1C-26XAT

Mmre,
MIL-STD —
*H99*-

FT-530
The newest A
member of the "
dual band family, "SI
This
handheld
sports auto tone
search, 82
memory channels,
automatic power
off, built-in VOX,
dual in-band
receive featurs,
bullt-in cross band
repeat function
and much more

“4497

boow Bay
Juxe 3, 1995
F a—

H’Ill

A built in speaker mike with 104
memories, paging, VV/UU and
more. The great styfing and

il great features jus! needs

=40 mamores
eSwatts @ 135 DC
« Direct 12v operation

1C-T220/1C-T424 *TBAT

oAy S
‘319

High power & compact
design set 3 new perfor
mance pace. This
new HT pffers 40
memories, Die cas
case, CTCSS. Its

fresh and :
Exciting receivers

. with single
fc?;,rrré band transmil
makes this HT
truly versatile. The
6 watt output, It keypad,
fast scan, DSO. clock, 114
memories and a compact design
add up to a great new product.

1C 'I"}l ""l"H"'"

Mot Res nnsmle For Typngrapmcal Errors,

'I":t'll

We offer factory authorized warranty service for icom, Kenwood and Yaesu. We service all makes and models. Our cestomers may send any product requiring service to us, and we will
nandle it for INem. This is 2 one-stop sarvice that keeps our customers having more fur than hassie in this hobby. If you need 3 custom cable for packet and don't have tme o make

il,ietusdoitforyou CAP AMARS mods are also svallable 38 reasonable rates to authorized hams only

2663 County

Road |, Mounds View, MN 55112

Store Hours: M-F, 10:00 am-8:00 pm. Sat.: 10:00 am-5:00 pm
Metro: (612)786-4475 = Nat'l Watts: 1-800- 425-2391 FAX: (612)768-6513 Phone Hours: H-F 9:00 am-8:00 pm, Sal.: 10:00 am-5:00 pm

CIRCLE 153 ON READER SERVICE CARD

Expires

June Rn% '
1995 City”

Prices Subject To Change Without Notice.
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Only one Dial/Volume knob
required for easier use.

"'_-_-_‘.t“'--s‘?ﬂ-h o
I ||UF
¥ |\ MH-29A2B >
5 5 LCD Display Mic
o == with Remote
o ™ Functions.
- | (0ptional
’Ee new FT-51R

Dual Band HT is
state-of-the-art,
' — and easy to use!
So easy, you won't need an operating
manual. Its exclusive, scrolling instruc-
tion menu located in the large, backlit
display “window”, guides you through
total operation while simultaneously
viewing the main display window.

You'll like some of the other new,
exclusive features, too. Like Spectrascope.™
This unique feature displays real time,
continuous scanning of activity
on adjacent frequencies in VFO
mode or 8 of your favorite

“| can see two frequencies
and alpha-numeric all at the
same time.” P

“Scrolling instructions tell me 5:"\_ P,

what to do next!”

AAUTETES FT-51R

=0 9 < 214"W x 4%"H x 1%4"D
SET @ (2 Watt version shown.)
G L85 FT-E-"‘I“

memories. A cloning feature duplicates
favorite channels to another FT-51R.

A digital battery voltage display, five
power output levels, the largest backlit
dual band HT keypad made, Smart Mute,"
two VFOs on both VHF and UHE as well
as available 2 Watt and 5 Watt versions,
round out the exciting FT-51R. Plus, the
optional MH-29A2B Display Microphone
allows vou to control volume and also
access Memory, VFO, Call Channel, Band
Selection and scanning functions. All of
this in world’s smallest dual band HT radio!

See the FT-51R with
“windows” at your Yaesu
dealer today!

“| use the Spectrascope to
find new contacts faster.”

“Yaesu did it again!”

Specifications subject to change without notice. Specifications guaranteed only within amateur banas.
Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details.

Specifications
Frequency Coverage
VHF RX: 110-180 MHz
TX: 144148 MHz
UHF RX: 420-470 MHz
TX: 430-450 MHz
Spectrascope™ Display
Scrolling User Help Menu

« Alpha-Numeric 8 Character
Display

' » Up/Down Volume/Squelch

Controls & Display
Selectable Sub-Band TX Mute

» Automatic Tone Search (ATS)
Digital Battery Voltage Display
AM Aircraft Receive
Scanning Light System (SLS)
120 Memory Channels
(80 w/Alpha-Numeric)
Large Backlit Keypad & Display
Automatic Repeater Shift (ARS)
Multiple Scanning Modes
3 Selectable Scan Stop Modes
with Scan Skip
User selectable lock function
w/15 combinations
Automatic Power Off (APU)
TX/RX Battery Savers Built-in
Handy Cloning Feature
5 Selectable Power Output Levels
Viessage system with CW ID
Selectable RX Smart Mute™
Cross-Band & One-Way
Repeat Functions
DTMF Paging/Coded Squeich
Built-in

Accessories

(onsult your local dealer

Performance without compromise.
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Equipment, color and accessories may vary,

New 1995
Nissan Pathfmder XE-Vb6 4x2

JGustom equipped with: Kenwood TS-50S, Kenwood TM-742A, Kenwood KRC -601 Cassette Player/Receiver
. with CD-MD Changer Control and KDC-C603 Muitiple CD Changer

2nd rie o Jrd Prize
DX Trip for 2 to 1996 Kenwood Cup $1,000 Kenwood Amateur Radio
Honolulu, Hawalii Shopping Spree

15-503 TH-79A(D) TM-733A
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