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IC-V638 IC-2GXA IC-2GXAT IC-2GXAT-HP

e For Export Only e For Export Only - Not « 1M « 1M

e [56-174 MHz Tx/Rx Certified for U.S, Use e W@ i35V e 7W@ [35VDC

s SW@E 138VDC s IM ® 40 Memory » BP-174 Battery

e 40 Memory Channels o TW@ |35V DU Channels Pack (12 V, 600 mah)

e AA Battery Case (BP-99) e 40 Memory Channels e 700 mah Battery e A)-25 Battery
standard, NiCd version * AA Battery Case (BP-1304) * Auto Repeater Charge Adapter [nel.
also available standard. NiCd version Operation * 40) Memory Channels
(BP-160+BP-99) also available * Tone Scan * 700 mAh Battery

o ANI (Automatic # 1D) (BP-130A+BP- 160) o DTMF Redial, * Auto Repeater

 Cloning (via cable) e Wall charger incl Memories Operation

o Code Squelch/Paging w/both models. * 350 mW Audio e Tope Scan

* Programming « No Touch Tone Pad » Selectable DTMF e [ITMF Redial.
Manual Required e CTCSS Speed Memones

e PL Tone (88.5 hz) e Built-in PL ® Buiit-in PL e 350 mW Aundio

Built-in (38 others Encode/Decode Encode/Decode e Selectable DTMF

* Yoice Scrambler

(UT-88 Required) with the U'T-80) * Auto Re peater & 35 mA Current Hl'rt‘ni
o Fulls Program.© 7€ Programmable Operation Drain « Built-in PI
PSS * Tone Scan (UT-86) Fncode/Decode

IC-4GXAT

maihle

IC-U68

e Same leatures as Vo8 » 44{) MHz

IC-T22A

e 2MSW@ I35V
e 40-10VDC Input
(Charyes Batt. During Op.)
o Auto Low Power/
Power Saver
{15 mA Drain)
e Remote Control Mic

e Channel Onlv Mode ® 35 mA Carrent Drain

e Same features as 26XAT = 440 MHz

IC-T21A IC-V21AT

e 2 M

e W@ 13.5VDC

» Bonus Receive Band
(2 M or 440 MHz)

+ ; Hours Operating
Time

* 114 Memory Channels

IC-X21AT

= 2 M/220 MHz
e3W@ [38VDC
o Rx Two Signals
on Same Band
e Buiit-in Pocket

* 440 MHz/1.2 GHz
* Bonus 2 M Receive
e 5 W (330 MHz),

| W (1.2 GHz)
® /0 Memones

(Opt. HM-754) s 35 Channels/Sec Scan e, Pager ¢ Built-in Pager,
o 30 Memory Channels e Auto Low Power * Built-in Code ¥ Code Squelch
w/Alpha Display = Full Crosshand Tone Squelch * Built-in Pocket Beep,
e Air Cloning Duplex » Repeater Quick Tone Squeich
VHF/UHF Air Band Rx » Battery Capacity Memory  Repeater Quick
Auto Repeater Func. Indicator * Backlit Keypad Memory

o [ie Cast Frame
and Heat Sink
e Tone Scan

Backlit Display
Channel-only Display
il Desired

» Selectable DTMF Speed
o Auto Repeater Shift
e Tone Scan Built-in

e Auto Outpul
Power Control
e 000 mAh Battery

* Auto Power Output
o Whisper Mode (opt)
e 000 mAh Battery

® 5 Power Levels
* Backlit Kevpad

e 70 Memories
* Whisper Mode (opt)

e Backlit Kevboard

(Opt. UT-84)

IC-T42A

e 430 MHz

IC-T41A

e 330 MHz

o Same lfeatures as T42ZA

IC-W31A

2 M/4450 MHz
SWE& 135)%
Remote Control Speaker
Mic (Opt. HM-T5A)
o 100 Memories with
Alphanumeric Display
¢ Alphanumeric Message
and Paging
e Backlit Display & Keypad
o [ndependent Tuning
Knobs
® Long Operating Times
(Power Saver and
700 mAh Battery)
s o VA, V/U, UAU Operation
e CTCSS Encode (Simultancous Receive)

o Same features as T2 1A

IC-Z1A

o 2 M/440 MHz

e SWa@ |35V

s Detachable Remote Control
Speaker/Mic Standard with
Full Functional Control

and Dual Band Display

o 100 Memories with
Alphanumeric Display

e Alphanumeric Message
and Paging

e Backlit Display and Keypad

* [ndependent Tuning
Knobs

¢ Long Operating Times
({ Power Saver and

IC-ATA

2 M/440 MH2/1.2 GHz
SW(2M), 5W (430 MHz), 1 W (1.2 GHz)
3 Independent Bands

Simultaneous Receive

3 Independent Displays

Crossband Double Duplex

Programmable Digital Squelch

Speaker Selection

78 Memories

DTMF Encode/Decode
PL Encode

Clock

1200 mAh Battery

700 mAh Battery) O
Stnd. (Decode @ External DC (4.0V - Charges Battery During » VA, V/U, /U Operation =
Opt. UT-93) 16.0 V) Charges Batters Operation (Simultaneous Receive) I' O M
e Tone Sci arine Oner: 1 ® At wdater Functions ® Tone Sce o .93)
T IEH._E.:L” ‘ Dhuri ¢ Operation 'Iml ..- H_-ql I I*_.mu s frrrh.h{ lII_ (Upl. UT-93 & 1995 ICOM America. Inc
(OpL. UT-93) ¢ Auto Repeater e TCSS Encode Sind e AM Aircraft Rx AM-2898 5-985.The ICOM logo is a

THE NEXT GENERATION

o AM Aircraft RX Functions

{ Decode Opt. UT-93) e External DC (40V-160V) registered trademark ol ICOM, Inc.

Call the Brochure Hotline: (206) 450-6088 or contact ICOM Technical Support in the Homnet Forum on
CompuServe®™ @ 75540525 (Internet: 75540.525 @ compuserve.com) for more information about these products

¥ This device has nat been opproved by the Federal Communications Commision.
This device is not, ond may not be, oftered for sale or lease, or sold or leased until the approval of the FCC has been oblained




THE DRAKE R8A

The Drake REA World Band Communications Receiver. Turn it on, tune it
in, and as easy as that, you're hearing world events as they happen...
uncensored and complete. And with the R8A’s astounding clarity, it’s
almost as if you're there. In fact, no other communications receiver puts
you closer to the action in even the most distant parts of the world.

If youre a hobbyist, you'll marvel at the R8A’s simplicity of operation. If
you're an expert, you'll admire the high-powered features. The Drake R8A
offers superior performance in a complete package that includes built-in
filters and other unique features that have made Drake the foremost name
in world band communications. The RSA from Drake...you’ve got to hear
it to believe it.

DRAKE, FOR A WORLD OF DIFFERENCE.

'Order Now Risk-Free!

15-DAY MONEY BACK [RIAL

We are so confident you’ll be impressed with the R8A’s
performance, we'll give you a full refund on your factory
direct order, less shipping charges, if the R8A doesn’t meet ‘
or exceed your expectations. Call for complete details.

Order Today, Factory Direct or call for the dealer
nearest you 1-800-723-4639

R.1. Drake Company, P.O. Box 3006, Miamisburg, Ohio 45343, U S.A s Sales Office: 513 8662421 = Fax: 513.866.0806 Service and Parts: 513.746.699%0 = In Canada: 705.742 3122

£ 1995 The R 1 Drake Company

DRARE i< a registered trademerk of The RL. Drake Company



FULL ACCESS MOVES YOU AHEAD

ngineered for Satisfaction. Alinco’'s DR-150T sets a new industry B

standard for 2 meter mobiles, featuring up-to-the-minute e

technology and a full-powered 50 watts. | * Frequency Range
So advanced and yet so simple to use, the DR-150T will more than
satisty the needs of beginners and Ham veterans alike.

s m

Channel Scope Sweep Scan * g SOW,Medun: 25 W, Low: 10W
Enjoy visual scanning capability of multiple frequencies along with * Remote Control by Microphone
simultaneous receive audio!!! v Channel Scope (Visual Search)

 Various Scan Modes
While in the channel scope mode, activate the scan function and quickly | 3 100 Memory Channels plus 1 Call Channel
access only those frequencies that show a strong signal | Memory, 1 Program Scan frequency Memory
indication. The DR-150T"s “S-meter” squelch control has 8 adjustable v LITZ Function Capability (The US First
settings for custom operation. With the DR-150’s built-in band scan, Emergency Alert Monitoring Feature)
program scan and memory scan modes, the radio may be set to stop on % S meter Squelch Function
either a busy or a vacant channel. Also, the DR-150T gives you a visual % Tone Burst Function
display confirming the direction of the scan, a feature which adds to the | s Built in RF attenuator
overall user friendly construction that this rig has to offer. | % Built in 9600 bps/Phone Patch Interface

| % Builtin Tone Encoder (50 Tones)
New Safety Dialer | v Safety Dialer (5 memory channels)
Alinco has specially designed the DR-150T for mobile-safe operation. % DSQ Function
The new Safety Dialer feature enables the operator with complete % Direct Frequency Entry from the DTMF
control of auto dial transmissions simply with the equipped remote mic. microphone
Depressing the PTT in conjunction with either the up/down # DTMF tone decoder
buttons gives you simple and direct access preventing any distraction *2VFO's (ASB)
while driving. | * TOT (Time Out Timer)
| Channel Display
# Tone Scan Function
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~ VHF FM TRANSCEIVER
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a8[==] ELECTRONICS INC. Phone: (310) 618-8616 / Fax: (310) 618-8758

Better Products, Better Service. See for yourself why people are coming to ALINCO.

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

Transmit: 144.000 - 147.995 MHz (FM)
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Never say pie
Wayne Green W2NSD/1

My Dayton Talk

| know you aren't going to believe
this, but for the second year in a row
the Dayton HamVention program
chairman didn’t think it would be
worthwhile to have me talk. Tsk. I'll bet
three or four hundred hams stopped
by the 73 booth and asked when | was
speaking.

Well, | figured that might happen,
so just before | went to Dayton | made
a 90-minute tape of what | probably
would have talked about if I'd have
been asked. | took along a few dozen
copies and offered them for $5 each.
They sold out in short order. Most of
the things | talked about on the tape
are the same as I've been writing in
my editorials, but perhaps embellished
somewhat, As long as my editorials
are, and they're the longest in the en-
tire magazine publishing world as far
as | know, they are generally as short
as | can make them and still get my
ideas across.

If you're interested in some good
snooze material, send $5 to Uncle
Wayne's Bookshelf for a copy of my
Dayton nontalk.

The initial response to the tape
from those who suckered into buying it
at Dayton has been good enough o
encourage me to turn on my tape
recorder again and pontificate at
length on more items of marginal inter-
est. Well, I'll get to that as soon as |
finish answering the mail piled up on
my desk. My recent trip to Monaco
(3A/W2NSD) for the cold fusion con-
ference, followed by the Dayton trip,
backed things up for me. Plus it's get-
ting down to the last minute for pro-
ducing the next issue of “Cold Fusion.”

If you buy the tape for your club
you could break |t into nine ten-minute
talks. That'll last you most of a year!
Or you could play it in your car and fall
asleep at the wheel. Or you could play
it over your repeater and bum every-
one out.

Even better, Glenn Baxter stopped
by the booth and asked if he could in-
terview me for his ham broadcasting
service which is heard endlessly on all
bands. Figuring he'd do the usual five
minute interview | saw no great harm
in that. Little did | know that he would
tie me down (or was it up?) for about
two hours. But then we were talking
about me, my all-time favorite subject,

Number 1 on your Feedback card

so the time almost flew. But not quite.
MNow | won't have to write that biogra-
phy so many people have been asking
for. Lord knows what he'll do with all
that stufi. Maybe he's going to go to a
24-hour a day schedule of broadcast-
ing.

Glenn didn't ask me (but many oth-
ers did) about my thoughts on the Ma-
ia petition to the FCC to end ham
broadcasting. My answer to those who
asked was the same one I've given
most hams when they ask about FCC
petitions. Don't ever ask the FCC for
restrictions because the chances are
that they will oblige, only with ten to a
hundred times more than you asked
for. The FCC has not, in my memory,
managed to break our government’s
basic rule: Never do anything right.

way o turn Baxter and his broadcast-
ing system down, the odds are that
you're going to have to listen to a lot of
Wayne Green emanating from Maine.
My apologies to the hundreds of hams
who stopped at my booih to say hello
and found me tied up being inter-
viewed. And interviewed. And inter-
viewed.

Speaking of booth visitors, | do
want 1o thank the hundreds of readers
who stopped by to say they're enjoy-
ing the magazine. Even my editorials.
Fil have to write some more, | guess.

Pregnant Hams

Judging by the hams passing my
booth at Dayton, at least 30% are
pregnant. Some alarmingly so. | saw
hundreds of hams who appear o be at

“I’'ve made it abundantly clear that | am no fan
of ham broadcasting. But I'm even less of a
fan of asking the FCC to improve our
hobby with more restrictive regulations.”

I've made it abundantly clear that |
am no fan of ham broadcasting. But
I'm even less of a fan of asking the
FCC to improve our hobby with more
restrictive regulations. The fundamen-
tal FCC rule is that if something is not
prohibited, it is permissible. Secondly,
we brag about being self-regulating
and self-policing. Okay, let's see some
substantiation of this. And if the ARRL,
our only real national organization,
isn't cooperating in helping to solve
our problems, then give 'em hell until
they do. The League is like any other
bureaucracy, they move only when
blasted by a car bomb or something.
About the only way you can get their
attention is by holding back your mem-
bership for a while. Of course, then
they might do as they did the last time
this happened, and overreact. The last
lime their membership started to fall
off they decided to attract attention by
proposing what was laughingly called
their “Incentive Licensing" proposal.
That's the one that put over 700 ham
dealers out of business in one year
and 90% of the manufacturers within
three years. Talk about a killer propos-
al! Well, it sure did attract attention.

S0, until you can figure out some

4 73 Amateur Radio Today  July, 1995

least eleven months pregnant. Moun-
tains of stomachs going by. Well, look-
ing on the bright side, no one was
smoking. Inside, at least.

Look guys, | know what fat is all
about. | spent a big part of my life be-
ing fat. Well, fairly fat, not gross, | var-
ied from 225-250 pounds for years.
Then, pardon the expression, | got fed
up. | decided about twenty years ago
that I'd had enough of being fat: |
know what it feels like to want fatten-
ing food. To want ice cream, cake,
pies, and fries. | know how hard it is o
pass up the rolls and butter in a
restaurant. After all, you're paying for
them, so you'd better eat 'em, right?

Well, | waiched these man-moun-
tains waddling by. Hundreds of them.
Thousands. Monuments to beer,
chips, desserts, Big Macs, Whoppers,
and so on. | watched thousands of
hams who are substantially shortening
their lives besides looking awful. Sure,
I've been there, done that.

Contrast that to the endless com-
ments on how good | look now that
I've got my weight down. Many com-
pliments. Oh, | still eat ice cream, but
only now and then. | get out for a two-
mile jog every day and | eat a lot of

fruit and veggies, plus a littie meat.
When Sherry and | go out to eal we
order one dinner and two forks. And
we often still have leftovers to bring
home.

How to lose thal weight? That takes
one of the most difficult things there is:
you have 1o make The Decision. Once
you've decided that you are going 10
diet and that nothing in the world is
going to stop you, you're on the track.
There are no secret diets. You just cul
back your calories and never go over.
MNa pills. No fat farms. For my size
frame | found a 1,500 calorie diet was
just right. You don't want to drop more
than a couple pounds a week or you'll
be chancing a heart attack or some-
thing. Take it slow and easy. You spent
years building up that gut and it's go-
ing to take a few months to get rid of
it. Forever.

You'll want to exercise. The best
way is 1o start walking. Take it easy al
first and gradually speed up 1o where
you are either walking very fasl or jog-
ging a couple miles a day. Walking is
better for you, actually. Less strain on
the knees.

| took off 85 pounds over about ten
months. Once you get used to operat-
ing your system on 1,500 calories you
won't feel hungry. And once you've
made up your mind not to eat junk
food, you won't be bothered by it. The
mind may call out for candy, but your
mouth will do fine on carrots. You'll get
to love salads with low-cal dressings. |
chop up a head of lettuce, a pound of
spinach, a handful of golden raisins
and a handful of little pieces of Baby
Swiss cheese in a huge bowl, mix it all
up, and then keep it in a plastic gro-
cery bag in the fridge for several days,
eating a plate of it for lunch every day.
| like the low-cal ranch dressing. A
couple tablespoons well mixed into the
salad at the last minute really tastes
greal. It's healthy and not fattening.
And it's easy to fix.

Once you've dumped all that lard
you want to be sure nol to put it all
back on again, like most dieters do.
This means watching your weight. |
went from 250 down to 165 pounds,
so whenever | find I'm getting back up
to around 175 | diet again until I'm
down to about 155. It's very helplul if
you invest in one of those doclor’s
scales with the balance beam. This
lets you weigh yourself to the nearest
guarter pound, thus giving you good
feedback every day on your progress.

A lot of the visitors 1o my booth said
I'd helped them stop smoking. I'm glad
lo hear thal. Most of my old friends
who smoked are dead. Very few of my
WWII submarnine buddies that smoked
are still alive to come to reunions. Of
course, it may be that you don't enjoy
life enough or have any goals for
hanging around. | do. | have so many
things that | want to do that | don't
have time to die. If I'm going to keep
pushing new technologies with maga-
zines | need to be around for at least
another 20 years.

Continued on page 74
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LETTERS

Number 2 on your Feedback card

Howard White VE3GFW Well, al-
ler reading your editorials for almost
30 years, | am surprised to have to ad-
mit that you are getting old and finally
letting technology get ahead of you.

Snail Mail, indeed. How could any-
one so prograssive as you fail to cap-
ture the essence of the now medium
of communication—E-mail? It works.
It's cheap. It's accurate. It's efficient.
I's easy 1o use. It's reliable. It's avail-
able to everyone. More important, it
opens up a completely new medium of
communications.

From the Ham Shack

sent a roger fo the sender to confirm
reception. Oh, | did E-mail personally
for a while, but | found that it encour-
aged chatling rather than meaningful
communications. | don't need pen
pals. That'’s like sitting al a bar talking
with people. My wife Sherry handles
my E-mail for me. She enjoys AOL
and Prodigy and | gel the printouts. |
feel sorry for the people who spend
hours a day fighting small baltles with
small groups via the online services. |
get the ham and cold fusion stuff, but
seldom bother to enter the fray.

“E-mail? It works. It’s cheap. It’s accurate.
It’s efficient. It’s easy to use. It’s reliable.
It's available to everyone. More important, it opens up
a completely new medium of communications.”

You probably recall Marshall
McLuhan's “the medium is the mes-
sage” theory. E-mail is essentially a
completely new and different means of
communications. In my long experi-
ence with it, | find that E-mail captures
the essence of efficient communica-
tions that the ARRL (maybe even the
“Pony Express”) originally tried to
achieve. Except E-mail works and it's
reliable. For me, E-mail allows me o
communicate with members of my
family who are scattered around the
world. | have made many new inend-
ships with relatives whom | have never
met or spoken 1o. One of my cousins
has just written a book because of an
inspiration | gave him through E-mail.
Yet | have never spoken to him or
seen him in person. | could never
have achieved this level of communi-
cations with ham radio. As you have
preached so long, the elitist and sell-
destructive policies that prevented ac-
cess of the younger generations o
ham radio have finally achieved their
unspoken goals. Ham Radio as | knew
it is dead, but not yet fully buried. My
children will not ever be hams. Yet
they are totally computer literate, With
tools such as E-mail and the various
chat features they can achieve much
of the same communications functions
that | used in ham radio. With cellular
modems, they have the same flexibili-
ty to go mobile without the unreliability
of ham radio. Please get an E-mail ad-
dress. It is a real pain the butt 10 use
snail mail and laxes.

Howard, my E-mail QTH is ProFu-
sion@AOL.com. | don't encourage its
use because it's slower than fax o
reach me. Fax is the closest service
we have that compares with BTTY in
delivery . . . and | was doing that
back in 1950. Yep, 45 years ago any-
one on the net could send a message
fo anyone else. It would automatically
turn on my printer when it was ad-
dressed fo me and print it out. Then if

One thing your kids won't get from
their computers is the incentive to
learn aboul electronics and radio
theory. Can they design and build a
circuit for their computers? They'll be
doing the equivalent of slanding on
the comer chatting with people about
little and missing the excitement
of communicating through a ham
satellite to someone in Russia, or
snagging a voice contact with some-
one in Lesotho (where my call is
7P8CD) and finding out about what's
going on there. Like the ham who has
a small deer as a house pet. Or the
fun of building a one-watt CW ng and
working someone in Australia with it.
Sure, telf me about E-mail.

Wayne

J. Frank Brumbaugh KB4ZGC |
have been reading quite a bit in the
ham magazine “Letters” columns
wherein hams (?7) mouth paeans upon
Internet as making QRM/QRN-free
QSOs with people all over the world.
All one needs is a telephone, a mo-
dem, a computer, a monitor, and pos-
sibly a printer.

The cost of the necessary equip-
men! probably equals, and in some
cases, exceeds, the cost of the aver-
age ham radio station. But if all one
desires Is to be able to have
QRM/QRN-free conversations with
persons all over the world, all he
needs is a lelephone!

While | agree that Internet, if one
has the knowledge and equipment for
access, can be a wonderful source of
knowledge, and does allow “leletype
type" conversations—QS0Os—without
interference, But where is the chal-
lenge?

| like ham radio for the challenge,
because there is QRM and QRN and
QSB, and because propagalion is so
variable. One never knows whom one
might contact, nor how interesting the
resulting QSO may be. One reads the
fist, or hears the voice, of the other
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party, and learns more about them
than can be deduced from print ap-
pearing on a monitor. Ham radio is far
more personal a communications
medium than the Internet.

Perhaps because |'ve been a ham
since 1949, and have designed and
built a large number of rigs and acces-
sories, plus maodifying commercial
equipment to make operation easier or
better, | still enjoy the smell of hot sol-
der, of designing or modifying and
constructing accessories and test
equipment. | also enjoy experimanting
with antennas. All this fun goes out the
window if one becomes simply a typist
connected to the Intemet.

| sit here typing this letter, which
may or may not see publication. | am
not having fun—that comes when |
turn the rig on and explore the bands,
usually trying to make a few contacts
and haping they will develop into more
than a mere exchange of signal re-
ports, rigs, and QSL promises; and
many do. Fun, also, is when | open up
the rig and add a modification or two,
to make il serve me better. Fun is
when | need a piece of test gear and
design and build what | need, at a
much lower cost than purchasing a
commercial unit which, in all probabili-
ty, has features | must pay for but lack
the need for them.

Yes, Internet has Its place, and one
does nol need a ham license to utilize
it. But ham radio is not only a chal-
lenge but also is fun, and without both
challenge and fun, life would be very
dull.

| do not have a computer et al; | do
not need them. | do have ham radio,
both QRP and a 50-wallt rig, and these
| need! Enjoy Internet; | wish you well.
But, please! Enjoy ham radio while we
still have it.

lo a few you asked in your October
1994 column.

We can retain memory because
cells in the human central nervous
system, unlike most other celis in the
body, have virtually no turnover or
ability to divide or regenerate.

What about that 90% of DNA thal
isnt “involved with the blueprints for
the current model human being™? This
is a tougher question, but part of the
answer is that much of it is antiquated
or “junk™ DNA that remains from evolu-
tionary development. At a cellular lev-
el, it's much easier 1o swiich a gene off
than to delete the entire DNA se-
quence.

Keith Barze WATXK You do write
great editorials! (However, I'm not sure
they get much more response than
mine.).

Hams are tough to "move,” and as
you predict, mosl old timers give it the
ol' “I had to leamn the code and take a
bunch of tests to get where | am; so
should everybody elsel”

Only a few of the pider—and quite
a few of the newer—hams take the lib-
erated view ol no-code, single license
(or 5 wpm, if necessary) . . .

I've enjoyed 73 since you slarted
it—1969, wasn'l it?—but must confess
I'm enjoying Radio Fun very much!
(Almost better than 73 right now.) But
keep up your good work . . . | appreci-
ate all you've done and are doing for
ham radio! 73!

Larry Lane Although not a prachic-
ing ham, |I've enjoyed 73 for several
years. Unfortunately | believe ham ra-
dio is doomed. The precedent of auc-
lioning the airwaves (or delivering
them to your political supporters) has
now been accepted. Your spectrum is

“I still enjoy the smell of hot solder, of designing or
modifying and constructing accessories and test
equipment. | also enjoy experimenting with antennas.
All this fun goes out the window if one becomes
simply a typist connected to the Internet.”

Edward Slabe NBTQP, Gahanna
OH Wayne, | have been subscribing to
73 magazine for three years now, as
long as | have been licensed. Each
month | look forward to reading your
editorials.

| have built many of the projects
from your articles. You have a greal
magazine and it seems 10 be getting
better all the time. Thanks!

| have read the book Cross Cur-
rents and found it thought-provoking
and very informative. | have ordered
the book Kinship With All Life and am
waiting for it to come.

Thanks again for the great articles
that you provide in 73,

Donn S. Fishbein, MD, NS8UWD,
Celina OH Wayne, I've enjoyed your
column for years. While most of the
questions you pose o us readers are
imponderable, | can offer my answer

too valuable to government and the
global communications conglomer-
ates.

It will not be a clean, quick kill. The
spectrum allocations will be whittled
away bit by bit. You'll find new fees re-
quired for specific frequency use, in-
creasing fees for higher output levels,
antenna permil lees, fees for mobile
operation, and so on. If these actions
dont entirely decimate the ranks, am-
ateurs will be painted as a threat to
national security due 1o the “"unregulat-
ed” international nature of your com-
munications.

Addition of a million or two new
hams might slow, but not stop, the
process. Ultimately we'll all be relegat-
ed to paying exorbitant fees to com-
municate on heavily monitored gov-
ermnment/commercial links.

What the hell; count me in as the
first of thase million or two new hams.
Now to find a V.E. in the area. E



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

*Specly funing range: 26-30, 46-56 137-138, 139-
152 152-172 210-230, 400-470 B800-960 MMz

LNW-(*)
MINIATURE
PREAMP

still only 529 xit, 944 wiredatested
» Low-cost MOSFET preamp.
» Small size. Only 5/8"W x 1-5/8"L x %"H
e Nf 1.2dB vhf, 1.5dB uhf

» Solder terminals for coax & pwr connect.

“Spectly luning range. 25-35 35-35, 55-90. 90-120
FE‘EJ-IEG 150-200, 200-270, 400-500 MHz

LNS-(") g

IN-LINE s =K
PREAMP —
ONLY $89 i, $7119 wiredstestes

« Automatically switches out of line
during transmit.
« GaAs FET Preamp with features similar

to LNG senes.
« Use with base or mobile transceivers up

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

HELICAL RESONATORS

Helical resonator
e filters may reduce

i ¥==S your intermod &
cross-band inter-
r ference.
MODEL HRF-( " ), 359 viht, 389 ult

“Specify tuning range: 136-140, 142-150, 150-162,
162-174, 213-233, 420-470

RECEIVING
CONVERTERS

Low notse

conveartars 1o

Far a8 !'." .1"';

5
Y

& uhtf bands
on & 10M receiver
« [nput ranges avail

50-52,
144-146, 145-147, 146-148, 220-222, 222-
224 MHz, 432-434, 435-437, 435.5-437 .5,
and 430.25 (atv conv. to chan 3)

» Kit less case $49, kit wicase & BNC
jacks $79, wkt in case $99.

136-138,

TRANSMITTING

Models to
convert 10M ssb, cw, fm, elc. to 2M, 432,

XV2 for vhf and XV4 for uht

435, and atv.
(vhf), $§99 (uhf).

1W output.  Kit only $89
PA's up fo 45W avadable

REPEATER CONTROLLERS

iﬁ.,— 7 CWIL
Epmm*

controlled, minia-
ture, easy to build,
low power CMOS,
unly $54 kit, $79 wit

(specify call) ..........

COR«&. COR &
Real Voice ID
on one board
Digital ic records
up to 20 sec-
onds of your
voice. Can rec-
ord multiple id
messages. Tail
and time-out timers, courtesy beep, solid-
state relay to key transmitter.

...................................... kit $99, w&t $149

COR-3. COR, limer;. court beep ... kit $49
CWID, Dicde programmable ..... ... Kit $59
COR-4. Complete COR and CWID all on

oneé 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. Terrific as voice
ID'er for repeaters or fox hunt xmtr, con-
test caller, radio
notepad, etc. Ex-
tensive manual tells
how to use multiple
messages adapt to
many applications.
...... kit $59, wit $99

TD-4 SELECTIVE CALLING Maodule.
Versalile 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.

L ... Kit $49, wit $79

TD-3 CTCSS |SUBAUDIBLE TONE) DE-
CODER/ ENCODER ......... kit $29, wit $59

AUTOPATCHES

AP-3 REPEATER AUTOPATCH. Reverse
pat-:h and phone line remote control.
kit $89, wired & tested $139
AP-2 SIMPLEX AUTOPATCH Timing
Board. Use with above for simplex oper-
ation using a transceiver kit $39
TD-2 DTMF DECODER/NCONTROLLER
16 digits, jumper-programmable, toll-call
restrictor. Can tum 5 functions on/off
................... kit $79, wired & tested $129

DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 DEMODULATOR Run up fto
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-96 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 50W.

Get time and freq checks without ‘

buying expensive hf rcvr. Very %"1'5:;*
sensitive and selective 1 _

xtal controfied superhet, f8.1"
dedicated to histening 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 charge for first pound plus add'l weight & insurance
» Use VISA, Mastercard, Discover, check, or UPS C.0.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 repeater or controller alone!

it still only $1085 e =
w&t still only $1295
50 & POU ARz bards sghty hgher “f'mmu

»Available for the 50-54, % -
143-174, 213-233, 420

475, 902-928 MHz bands.
«FCC type accepted for
commercial service in150 & 450 bands. (¢

rquest catalog for delails.)

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 COR-6 Controller (no DTMF
control or autopatch). Features real-voice ID .. Kit only $795, w&t $1195

REP-200N Repeater. Want to use your own controfler? No problem! We'll
make you a repeater with rf modules only. Kit only $6985, 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 type accepled for com’l bands.

= TAS1: 50-54, 143-174, or 213-233MHz.
o TA4AS1: 420475 MHz . New | o
Either model: ............. kit $99, w!t i‘l EE
« TAS01: EDE-QEE MHz. (0.5W out),

INOW JOW DGET woiveiiisiiiasianinaioa wit $199.

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. Output levels from
10W to 100W. Models starting at $98.

FM RECEIVERS:
x"7_ R100 FM RECEIVERS for 46-54,
NEW<. 72-76, 140-175, or 216-225 MHz
Very sensitive — 0.15uV, excep-
tional selectivity - both crystal & ceramic if
filters for >100dB at +12kHz (best available
anywhere), flutter-proof squelich.
L . New low price! kit $129, wit $189.
. H4E1 FM RCVR, for 420-475 MHz. Similar
lo above. New low price! kit $129, wit $189.
« R901 FM RCVR, for 802-928MHz. Triple-
conversion. ANew low prce.... $159, wit $219.
g7 R150 MONITOR RCVR for 143-164 or 216-225 MHz. 4-channels
NEWS, Great for monitoring repeaters. amateur calling frequencies, packet ra-
N dio, commercial two-way radio, policeffire frequencies, or weather fore-
casis. Good starter kit, easy to assemble and align........ kit only $98, wit $189.
» R120 AIRCRAFT RCVR for 110-136 MHz ....... e kit only $99, wit $219.

WEATHER SATELLITE RECEIVER

g

Sew? Our R138 Is The Most Affordable WeFax Receiver!
A" We used our 30+ years of experience in designing high-quality vhf re-
ceivers to bring you this enhanced version of our long-popular Wekax 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
_MultiFax, 5.5.C., A&A Eng., and others. Fealtures
0.2uV sensitivity, wideband filters for low distortion,
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 satellies pass
overhead while you are away from the shack

s R138 Receaiver.....anee... $129 kit, 3189 wit
» AS138 Scan Adapter..........cccccounne $39 kit, $69 wit
sChannelCrystals ....... .. $12 ea

« ARRL Weather Satellite Handbook................

Dwr 33rd Yaar!

amlronics, Inc.

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




QRX . ..

Number 3 on your Feedback card

Photo Search

Shoot our next 73 Amateur Radio Today or
Radio Fun cover photo! Suitable subjects
might be ham gear, amazing antenna arrays,
or better—your own catchy ideas. We prefer
color prints (from 35mm or larger formats) that
are vertically oriented, sharply focused, not too
"busy," and (for 73) leave extra room at the top
and left side. Send 'em to Photo Search, 70
Route 202N, Peterborough NH 03458, with a
brief description, your full name and callsign,
and permission to publish. We can’t return
photos without an SASE. If it doesn't make the
cover, we might find a spot inside. Selected
photos eam you a free subscription or renew-
al. Good luck!

Dallas Hailstorms

Dallas County RACES sprang into action
late on Friday May 5th as a series of ferocious
hailstorms shattered windows, pockmarked
cars, and collapsed buildings across the Dal-
las-Fort Worth area. Thirteen people are con-
firmed dead. Four others are missing and pre-
sumed tead and over 100 others were injured.
The four missing people were apparently
swept away in a storm drain in downtown Dal-
las.

As the storms approached, Dallas RACES
went on tactical alert. The local Skywam sys-
tem was activated with hams feeding informa-
tion to the National Weather Service in Fort
Worth. Others provided police, fire, and emer-
gency services with hail and flooding informa-
tion,

Several ARES groups were also activated
with at least one group of hams reportedly dis-
patched to the local Mayfest. Mayfest is an an-
nual outdoor festival in West Fort Worth and
many of the injured were attending this event.

Auto dealerships in the Dallas area reported
damage to new cars from the hail that reached
the size of baseballs. The Fort Worth police
department’'s 45 brand-new cars were also
damaged by the hail, which was accompanied
by winds of over 70 mph and torrential rains.

Damage to the area was estimated at $250
million. The exact number of hams involved in
this emergency operation is not yet known.
TNX Newsline.

Omega Radio R.1.P.

Listeners to Newsline on the
satellite-delivered program “This
Week in Amateur Radio” were sur-
prised last week when all they heard
was dead air. This is because the
Omega Radio Network, which pro-
vided satellite time for “This Week in
Amateur Radio™ and several other
hobby radio shows has gone silent.

Steven Anderman WA3RKB and
George Bowen N2LQS produce the
show, and say that they are looking
for a new satellite home for their
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Wayne and Sherry at
Dayton, 1995

OK, who else has been exhibiting since
19557 TNX Bill Brown WBSELK.

program. In the meantime, they will be feeding
it out on 160 meter AM using the facilities of
Vern Jackson WAORCR and his 160 meter
Gateway Net. If you know of some inexpen-
sive or free time on a C-Band geostationary
communications satellite, please give George
and Steven a call at (518) 383-3665. In our
book, this is a very worthwhile service that de-
serves your support. TNX Newsline.

Details on HF Data

nicate with one another in the following seg-
ments: 28.120 to 28.189, 24.925 to 24.930,
21.090 to 21.100, 18.105 to 18.110, 14.095 to
14.0995, 14.1005 to 14.112, 10.140 to 10.150,
7.100 to 7.105, and 3.620 to 3.635 MHz.

The new rules also permit manually con-
trolled stations to initiate communication with
automatically controlled HF RTTY and data
stations. In this case the automatically con-
trolled station may use any frequency autho-
rized for such emissions, but may occupy a
bandwidth of no more than 500 Hz.

Automatic control must cease upon notifica-
tion by an FCC engineer in charge that the
station is transmitting improperly or causing in-
terference to other stations.

The FCC said it recognized the concemns of
those who opposed the proposal on grounds
that such operation could interfere with other
amateurs, but that it believed the provisions
adopted would be adequate to minimize such
interference. TNX Newsline.

Taxi Sats

Amateur radio satellite operators in Spain
have asked that nation's telecommunications
regulatory agency to stop taxi companies in
Madrid from using the satellite frequencies for
their communications. lllegal taxi communica-
tions are reportedly making ham radio satellite
communications unusable in Spain and in oth-
er parts of Europe when the satellite is visible.
The taxi services are not actually using the
hamsats to communicate. Rather they are ille-
gally operating their dispatch services on fre-
quencies reserved for amateur radio satellite
operations. Several European amateurs have
offered ideas on how to deal with the problem,

but government assistance has been very
slow. TNX Newsline.

The Ham Band Tours
America

As reported last week, the FCC has re-
leased its Report and Order in PR Docket 94-
59, concerning HF digital communications in
the Amateur Radio Service. The new rules, ef-
fective July 1, 1995, permit automatically con-
trolled HF RTTY and data stations to commu-

Musicians Andrew Huddleson G3WZZ/
0Z1XJ/3D2AH from Northern England and his
XYL Lissa Ladeforged from Arahus, Denmark,
are touring America following their successful
tape and CD recording of Seek You, a collec-
tion of country songs about ham radio they
recorded in Nashville. They
have recently toured Holland, Den-
mark, Hungary, Britain, and New
Zealand. Andrew also operated
from the rare DXCC island of Rotu-
ma. Their recordings feature the
skills of 15 of the finest Nashville
musicians, including legendary
pedal steel player Buddy Emmons,
pianist "Pig” Robbins, and drum-
mer Kenny Buttrey who played on
Bob Dylan's Nashville albums.
Shown in the photo are Ham Band
members Andrew G3WZZ, his XYL
Lissa, and one of the band's many
fans, Ken Miller K6IR, of Rockville,
MD. TNX Ken Miller K6IR. 73
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JST-245

160-10 Meters PLUS 6 Meter Transceiver
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Flfteen reaons wh your next HF
transceiver should be a JST-245.

All-Mode Operation (SSB,CW.AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as J5T-245 but without 6
meters and built-in antenna tuner.

* JST-145 COMING SOON =*

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

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

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

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

IF BANDWIDTH FLEXIBILITY » Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with vanable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

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

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

B NOTCH TRACKING = Once tuned, the IF notch filter will track the
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offending heteredyne (10 Khz) if the VFO frequency is changed.

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

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

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

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

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

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

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

JRC| Japan Radio Co., Lid.

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



Number 4 on your Feedback card

Dish Antenna for Weather

Satellite Images

Build your own 5-foot parabolic dish for 1691 MHz.

y interest in weather satellite imagery
started late in 1984 after seeing some
pictures in 73 magazine', Since then I've
copied visible and infrared pictures from po-
lar orbiting satellites (VHF) and all sorts of
images via HF2, None of the pictures from
those sources were as interesting as those |
saw in articles showing images directly from
the geostationary satellites. The polar orbit-
ing satellite images don’t display geographi-
cal borders?® so you don’t know exactly
where the “weather™ 1s located on your pic-
ture. The pictures from the geostationary
satellites relayed over HF are fairly good,
but: (1) the signal is subject to fading and
static from man-made sources and thunder-
storms (when you need 1t most and when the
most interesting images are being sent); and
(2) cloud and infrared imagery is available
only once in awhile, because they mostly
send maps of temperatures, pressures, etc. |
wanted the near-continuous imagery that is
only available from the originating point.
After acquiring a microwave downconverter
at the 1994 Dayton Hamfest and doing a lot
of research, I figured that a 5-foot dish
should have enough gain for obtaining good
solid signals on a reasonably sensitive
LNA/downconverter/scanner combination.
Why build a parabolic dish antenna? Just
being a ham, I'm interested in antennas. ['ve
built some that worked quite well and some
that didn’t. Until now at least, all of them

worked 1o some extent. since some of the
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desired signals are very strong. Since the
signals from the geostationary weather satel-
lites are usually weak, the antenna is a criti-
cal component, and must be designed and
built properly. Commercially available dish
systems cost several hundred dollars on
up—this did not set well with my ham radio
“upbringing,” which says it is ham tradition
to build rather than buyv. A 5-foot diameter
commercial, solidly made dish that [ ob-
tained for free didn’'t work at all (more on
that fiasco later!). A loop yagi for this fre-
quency costs $100+. One manufacturer of
loop vagis said performance 1s only “good™
with some of the best LNA/downconvert-
ers—he said a dish is the preferred ap-
proach. After considering all these factors
(price, performance, nonavailability of a sur-
plus dish with the correct curvature) and the
desire to build somerhing, 1 could see anoth-
er project on the way!

Technical

For a given wavelength, the feedhorn has
a mumimum length and diameter. An excel-
lent item to use for a feedhorn for 1691
MHz is a two-pound coffee can. Again ham
tradition comes into play: a coffee can is
free, so, for reasons of thrift (not cheap—
just as Wayne Green says), you should use
one. To obtain optimum performance the
dish and feedhomn should be “matched.” Sece
Figure 1.) Now the problem: All references I
could find said the feedhorn should illumi-

nate the dish such that the signal at the edge
of the dish is 10 dB down from the level at
the center, but what is the illumination angle
of a coffee can? Using a coffee can feedhorn
at 1691 will provide an illumination angle of
122 degrees. (This critical information 1
didn’t have at first). | figured I should build
the largest dish that I could easily handle and
that would provide a fair amount of gain (20-
25 dB). The diameter and the illumination
angle together determine the depth (curva-
ture) of the dish. This curvature is also re-
ferred to as the /D (focal length to diameter
ratio). For a 5-foot diameter dish and an illu-
mination angle of 122 degrees the /D is
0.424 and indicates a relatively flat dish—
deeper dishes have lower {/D ratios (0.3 or
so). All the dishes I could find had {/Ds of
0.3. I used a coffee can feedhorn with a 0.3
{/D, 5-foot diameter dish and heard nothing.
After carefully studying my first attempt |
found that the feedhorn was grossly under-
illuminating the dish, resulting in only about
172 of the dish surface being used. Accord-
ing to several sources® 5 it is very hard to
design a feedhorn that would fully illuminate
a dish with an /D of 0.3; however, a com-
mon approach is to use scalar rings®, Scalar
rings are an add-on around the perimeter of a
circular feedhorn that spreads out the “wave-
front.” increasing the illumination angle. At
our frequency the scalar rings would be ap-
proximately 14 inches in diameter—this re-
duces the amount of area of the reflector that

Photo B.



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!

MFI-1724B For an incredibly  a high gain /2 wave over /4 wave You get 15 feet of coax with a
S 1 495 low $14.95, you get an  radiator. On 2 Meters, it's a full size standard PL-259 coax connector for
MF]J dual band 2 Meter /4 wave radiator. your mobile rig.
/440 MHz mobile antennal 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.
DualBandl144/440 MHz 5/8 Wave 2 Mefter Mobile Anfenna 5/8 Wave Ground Plane

Ground Plane MFEIJ-1728/B For maximum range while mobile, use ; L;IFLI'LE'EU
MFI-1754 1 $24°% MFJ's Maximum Gain™ 5/8 Wave 2 Meter 19
Né Mobile Antenna. You'll get the maxi
$D 495 , ‘ obile &t mum - For a low, low
. possible gain of any single element mobile antenna! $19.95, you get a high

Dual band Competitive 5/8 wave mobile antennas can't work any : performance 2 Meter :
H‘fﬂﬂd F}laﬂg better -- no matter how much more they cost. 5/8 wave ground : 1
intenna for : :

You get low SWR so your rig can safeij,r deliver
. maximum power into your antenna. It's rated at 300 watts __ 2= ,
. PEP so you can use any mobile rig plus a mobile amplifier, SSSESS

plane home station
antenna -- you'll get the maximum gain
of any single element antenna.

vieters and 440 ﬁ S
AHz givesyou =

xtra long range © '-%’5"“‘1 5 i You get a heavy-duty magnet mount that holds your antenna t1ht at More expensive 5/8 wave ground
n 440 MHz with a high Eﬂl" hﬂif“’ﬂ‘fﬂ highway speeds and a black magnet base that'll look good for years. planes can't Er?]rk any better -- E;ﬂ matter
wer quarter wave radiator. On 2 You get a stainless steel radiator that'll endure years of harsh mobile how much thev cost.

Aeters you get solid quarter wave use and 12 feet of coax cable.

You get . . . shunt fed matching that

rerformance. Mounts on 1 to 12 inch You get MFEJ's one year No Matter What™ unconditional guarantee.  bleeds off unwanted static and gives

nast with single U-bolt. Easy-to-tune. Order MFJ-1728 with standard PL-259 coax connector or you low SWR . . . strong lightweight

1/4 Wave Gl'ﬂlll_ld PIEIIIE MEIJ-1728B that also includes a BNC adapter for your handheld. aluminum construction . . . low loss
MFJ-1740 L o ’1*': ceramic antenna insulator . . . MFJ's
$1 295 : .,;.; ‘“qv i i SfHC'(Ed 5 / a wh\re tﬂl" 2 Meters RapidTune™ radiator ... MFI's one year
The MEJ-1740 - ?: T f;,: ﬁ:z.: gives twice the omni-directional gain of a single ,ff:'j’ wave No Matter What™ guarantee. It mounts

s 102 Miter Bimennh i . MFI-1764 MFJ's stacked 5/8 wave radiators give you i on 1 to 1'/2 inch mast with single U-bolt

epeaters as well

s any /4 wave Ll |

round planemade! = =}
You get easy tuning, low 1055

s gg more than twice the omni-directional gainof § = and is Made in USA.
34 a single 5/8 wave radiator! i MFJ-1752, $19.95, for 220 MHz .
Wide 10 MHz 2:1 SWR bandwidth . . . excellent ferrite ¢ = HT Ranae Extenders
choke balun feedline decoupling . . . shunt choke for bleeding s Telescoping ar?tenn as for handhelds

eramic antenna insulator and strong off unwanted static . . . strong lightweight aluminum. A. Long Ranger™ 2 Meter Halfwave,
ightweight aluminum construction. Fu]:i}' ﬁsgmhleﬂ ” 5'1;‘1111}!5}rr ﬂgﬁ?pmdﬁatmsﬁ_ i lumlr]lg 1 MFJ-1714, $16.95. For really long range
Single U-bolt mounting for 1 to 1/ }:’3 S b : ““;'I'H vehmca fi' ?Jrh ] ac ]'31 ml' ; DHI-‘.}}IH’[H Y Bl this MFJ endfed halfwave is hard to beat.
1ch mast. Cutting chart included for  10F S3B. Installs with single L-bolt on 1 to 172 1inch mast & It outperforms a 5& wave on a handheld
20/440 MHz. Made in USA. or tower leg. 1'21bs., two 47 inch radiators, 23 inch boom. Madt: in USA because the 33 wave needs a ground plane.
MEJ Pocket Rﬂl]-“ﬂ“’ Also works as excellent 6 Meter full halfwave centerfed antenna. The MFJ halfwave doesn't. If's shorter,

MFJ-1766, $89.95, Ewes you four times the gain of single 5/8 wave.

Meter hﬂ!ﬁpm.'; J:-p ﬂfﬂ antennﬂr .. Includes 2 MF]J- 1764, phasing cables. Doubles gain on 6 Meters. lighter, has more. gain and places

hé[Ff‘i?’D MFJ-1765, $29.95, phaﬁmg cables for 2 MFJ-1764s, other 2M ant. ngfgtgi mggfwngrsnmﬂﬂ‘

E w1 When collapsed, it performs like
Roll up this 'MFJ dual band 1847880 MHZ YAGH | . rubber dusk. 40" xtenced.
alfwave 2M = 5 elements on 440 MHz.. .. 4 elements on 2 Meters .. 3"49 951 10%2" collapsed.

-pl:l]ﬂ antenna GEt [‘-'i"ﬂ Yﬂglﬂ fnrthepnﬁﬂ ﬂf J“l?ﬁ' ﬁi‘ffvﬁ.?ﬂi‘%ﬁ:i ﬂf}?wmﬁ ._xé*;\f?‘i, gﬂﬁﬁ B.D Bander™ for 2

nd stick it in lone . . . enjoy two Yagis in the 95 e Tﬂia il Meters and 440 MHz,
our pocket! It's E e smg:’fmmeed ?9 T | MEJ-1712,$1495. Gotanew " 2%
1e perfect gain antenng 10r travf:hng MFJ's exclusive dual band '€+ = Ll = = " dual band handheld or separate - - &
Get home station performance on  \hajanced feed with FerriteChoke™ - | | units? One antenna fits all. It's a Y4 wave
Fﬂ Just hang your MFJ Pocket ﬂacﬂuphng prevents pattﬂm skﬂwmg ancl - | | for 2 Meters and a 3 wave with gain for
™in the clear and plug the BNC |o5y06 you Tow SWR. - | 440 MHz. 7Y/4" collapsed, 19" extended.

nnnecmr into your handheld. The MFI-1768 is hased on the Nafmmzf Bureaﬂ ﬂf Srandards demgn C. Pocket Linear™ 3/ Wave, 2

__It's omni-directional and has that's optimized for maximum forward ga;m wuh high front-to-back ratio| Meters, MFJ-1710, $9.95. Carry this
ignificant gain over a '/a wave. It does |,n4 5 clean symmetrical pattern. pen size antenna in your pocket like a
ot need a cumbersome ground plane Mounts vertically for FM/Packet or horizontally for SSB wuh ballpoint pen. When you're using your
3 it's convenient for indoors and works single included U-bolt on 1 to 1Yz inch mast or tower leg. rubber duck, on the fringe and noisy,

reat with handhelds. Made in USA High strength 606 1 boom. 2| put on the Pocket Linear™, extend it to
; g 1-T6 aluminum 5 foot, 1Y/ inch dmmeter ﬂum put ol :

Sual Bundﬂex ible Ducks puundghﬁl&mants are electrically isolated from boom. Made in USA. [ 24'/2" and carry on your QSO. Has

44/440 MHz flexible ducks for HT's pocket clip. 54" collapsed.

A. High Gain FlexiDuck™, ., ...  Portable 3 element Yagi | ﬁl' 144/440 MHz Duplexer

-1717, $19.95. Enjo il g
:ggmllzblﬂ 35[}5 whgi!t gthgr I’;TFJ' 1763 You can set up or take down MEJ's ;::-.._j;__ :_- o duallﬁggcﬁlﬁiﬂ 21519';;2 i
ibber ducks give you noise. i 39° portable 3 elements 2 Meter Yagi in MLy nhienne with S
ligh gain '/2 wave on 440 MHz, seconds! Elemﬂnts simply screw into the boom. separate transceivers or sep- {8
111 size Vs wave on 2M. Won't You can take it with you: wherever you go and arate 144/440 MHz antennas &
ib you -- bends, twists, flexes I l havi‘tthf’ Dﬂttnpl:“ and %“Etﬁi_glw “Jua E?}Tme it with dual band transceiver. o i
% 341 s easy to store and s en
O exiDuth . M ¢ Ly Nearest Dealer/Orders: 800-647-1800

B. FlexiDuck™, MFJ-1716, A. B. your home station antenna. S
16.95. Similar to MFJ-1717. Full Y4 Mounts vertically for FM/packet or horizontally for SSB. Center Technical Help: 800-647-TECH (8324)

' ici 174 or end mounts with single U-bolt. Great for packet/PacketCluster™. * 1 year uncondmﬂna.f uarantee * 30 day money back
,3:2 32 ?ﬁi{;};g;ﬁtﬁ;&;naded 2 It's compact 2% tucgnl boom gives you a ffaiculatﬂd gain within 1 guarantee (less s/h) on urdars from MFJ * Free catalog
Shoriy Duck™ for HTs dB of a four element Yagi with a boom nearly twice as long. MFJ ENTERPRISES, INC.

Add this short. 4Ys MEI-1718 Extra thick elements maintain high gain and directivity over entire Box 494, Miss. State, MS 39762
ich ShortyDuck™ to your $1 295 2 Meter band. MFJ's FerriteChoke™ decouples feedline. (601) 323-5869; 8-4:30 CST, Mon-Fri.
M handheld for a Q-5 Elements and boom are made from strong lightweight aluominum FAX: (601) 323-6551; Add s/h

al! Impedance matched for maximum and protected by MFI's Permanent Molecular Bonding Technology™. . . . making quality affordable
Aln. I:[igh-Q helical wound radiator, WEIghS_]Ll‘i[ 2 pDﬂﬂdS Boom is 302 inches. Made in USA. Pm:ca and E{El:lﬁ[:ﬂtmns subject to change © 1994 MF] Enterprises, Inc.
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A.) ILLUMINATION ANGLE AND
DISH MATCHED. MODERATELY
FLAT DISH {/D = .45

B.) UNDERILLUMINATED—ONLY
PART OF DISH SURFACE IS
USED. DEEP DISH /D = .3

B.) OVERILLUMINATED—PICKS
UP NOISE PAST EDGE OF DISH.
SHALLOW DISH /D = .6

WHERE:

~_ IS FOCAL LENGTH
5-FOOT DIAMETER IN
ALL 3 CASES.

f=36"

Figure |. lllumination angle.

Table 1. X-Y coordinates of curve.

can “see the satellite.” Using scalar rings
presents the same problem as before; The
entire reflecting surface 1s not being used.
(See Figure 2.) (Scalar rings can be seen on
lots of the TVRO dishes—Ilook back into the
feedhorn. They are the concentric rings
around the opening of the feedhorn. They
work well at TVRO frequencies [3.7-4.2
GHz] since they are very small at those
higher frequencies and thus block very lhittle
of the reflector surface.) The bottom line:
For a 5-foot diameter dish and an illumina-
tion angle of 122 degrees you need an {7D of
0.424 for optimum performance. See Table 2
for the method used to determine the curva-
ture. Since | couldn’t find a dish to meet
these requirements, 1 decided to build one.

Construction Details

First gather all the parts you need (see the
Parts List). The coffee can must have the di-
mensions shown. It must measure 5 inches
in diameter and 6.5 inches long. There are
some other sizes of two-pound (approx.)
cans around; these will not work, The round
aluminum plates and webs must have all the
holes drilled accurately. (See Figures 3 and
4.) Next, make a fixture for bending the
webs. Make up a small metal bracket that
will secure the end of each web at the comer
of the board so that webs attached to the
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bracket will be above

<

UNUSED PORTION UNUSED PORTION
WITH UNDERILLUMINATED OF FULLY ILLUMINATED
DISH AND NO SCALAR RINGS. DISH WITH SCALAR RINGS.

SCALAR RINGS

the board surface by
approximately | inch
—this space will al-
low you to get the tubing bender between
the board and the tubing when you bend the
webs. (See Figure 5.) A curve is then drawn
on the board that matches the required cur-
vature of the reflecting surface. (See Table |
for the X-Y points of the parabolic curve.)
Make the bracket out of 1/8-inch or thicker
aluminum or steel plate so the bracket
doesn’t move when you start the bending—
you need a rock-steady anchor while bend-
ing the tubing. Make the first couple of inch-
es of bend by hand. since the tubing bender
won't be able to grip the tubing near the
bracket. The remaining bends can then be
made using the tubing bender. The two holes
at the end of each web should be the small-
est possible—these holes are rhe weak point
in the entire design. | used 6-32 screws. bul
recommend 4-40 size hardware now that |
have built the dish and see some ways to im-
prove it. After mounting the webs to the
plate, we need to convert the bending board
to a template to see if the webs still conform
to a smooth parabolic surface. Cut the board
along the curve you used to guide yourself
when you were bending the webs. A saber
saw will work fine. Slide the template

Figure 2. Aperture blockage with scalar rings.

around the steel pipe and check the webs to
see that they haven’t been bent away from
the parabolic curve. All webs should con-
form to a parabolic shape by plus or minus
7/8 inch.

Next, the individual panels must be cut
from the metal cloth. Warning: when vou un-
wrap the metal cloth be careful that the roll
doesn 1 spring apart and cut vou! It can in-
jure you before you know what happened. |
recommend a face shield, gloves. and a thick
sweatshirt, which should protect you very
well—safely glasses as a minimum. Also,
keep children and pets clear of the metal
cloth after it is unrolled. The garage is an ex-
cellent place to do all the cutting. Be careful,
the edges you cut are sharper yet—my hands
looked like 1 was wrestling with a jungle cat
after cutting my first panel! The most impor-
tant point is that you should cut each panel
too large rather than too small—don’t
scrimp here! If you cut a panel too small you
can’t stretch it and vou will have to throw it
out (Wayne wouldn’t like wasting his money
would he?). Cut out a template, using heavy
paper, to the dimensions shown in Figure 6.
Lay this template on a flat portion of the
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Figure 3. Front plate lavous.

metal cloth and cut 1t using side cutters. I cut
the panels over several weeks. Since steel
wire is much harder than the copper we are
used to cutting, you will probably have blis-
ters on your fingers after cutting two or three
panels. Each panel should be curved to con-
form to the required shape before attaching
it to the webs. If it 1s too flat you won’t be
able to stretch it to the required curvature, If
It 1s too curved you can “pull it nght” to get
the required curvature, so curve it a little too
much instead of 100 little. Anchor each side
of the panel at the unattached end of each
web with a large alligator clip. Begin by se-
curing the panel with 6-inch lengths of steel
wire, passing the wire around the web, and a
soldered junction that touches the web—this
will prevent a junction from being pulled
apart. (See Figure 7.) Twist the steel wire
until the metal cloth is tight against the web,
then cut 1t so that a few twists remain. Bend
the twist down to get it out of the way.
When doing the wiring, | hung the plate and
web assembly from a shelf. I recommend
this since 1t eliminates having to reach over
the dish if you were to assemble it on the
floor. (See Figure 8.) Hanging the dish as
shown allows you to stand up or sit on a
stool while attaching the panels. Continue
adding steel wire until you have the panel
secured every 2 10 3 mmches along each web.
The last panel 1s the hardest to wire since
you won't be able to reach between any un-
panelled webs, but by this time you'll be an
expert! Most panels will need some pushing
and pulling to get them within the + 7/8-inch
tolerance from the required curve. If a panel
is so very curved behind the desired curve
that you can’t push 1t into shape, you may
have to use another technique. The tech-
nique is simply (o use a pair of large needle-
nosed pliers to pull a panel “tighter.” Grab
each of the wires of a pane that goes side-10-
side (web-to-web) and give it a 90-degree

twist. (See Figure 9.) Once you get all the
panels to within the + 7/8-inch tolerance in
most areas, you are done with the most diffi-
cult part. Deviations from a perfect parabola
are preferably both plus and minus, and not
progressively plus or progressively minus.
(See Figure 10.) Next, mount the flange and
its pipe at the center of the rear round plate,
using some small bolts and nuts. There isn’t
much weight to support, so 8-32 size hard-
ware i1s adequate. Nexlt, bolt the two plates
together using the 1-inch sections of tubing
with 1/4-20 bolts passing through them. (See
Figure 11.)

Next comes the construction of the feed-
horn. (See Figures 12 and 13.) First. cut the
copper tubing to the required 1.375-inch
length. You may have to dnll out the center
of the tubing if you used a tubing cutter
since the cutter tends to close off the tubing
ID. Solder the tubing to the N connector
center conductor—Kkeep it straight and make
sure you have a good, clean connection. Re-

Figure 4. Rear plate.

move any solder on the outside of the tubing
since copper is a much better conductor than
solder at this frequency. Remember that all
of the signal travels along the outside of this
short length of tubing. Next cut a hole for
the N connector in the side of the coffee can
3 inches from the closed end. The metal can
1S SO thin that drilling 1s very difficult, so if
you have or can borrow a chassis punch to
make the hole for the connector, use it. If
you cannot get a chassis punch. then dnll a
hole somewhat smaller than needed and file
the rest. I tried drilling the hole the required
size and ended up ripping the can so badly |
had to discard it. After you have a smooth
round hole, use a wire wheel to remove all
paint on the outside of the can near the hole.
Also clean up the edge of the N connector
flange where it will be soldered to the can.
Drill the four small holes in the can and
mount the connector with four small bolts
and nuts. Tighten the screws so the connec-
tor flange is tight against the can. Using a
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'/—STEEL PIPE—FEEDHORN SUPPORT /

COORDINATES FROM
TABLE 1

/ BOARD

NOTE: LOCATION OF COORDINATES 1S MEASURED FROM THE CENTER OF THE PIPE.

Figure 5. Web bending fixture/template.
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propane torch. solder all around the flange
so there is one continuous bridge of solder
between the connector and the can. 1 used
the rosin core solder that I use on all my
electronic work, and some extra soldering
paste to make sure that I had a good clean
connection. Use alcohol to clean all the flux
from the area after you are finished. Nexi
cut the PVC pipe to a length of 19 inches.
Make two cuts at one end. approximately 2
inches long, 90 degrees apart. Al the end op-
posite the cuts, mount the nylon “L™ brack-
ets on the PVC pipe. The L™ brackets 1
used came from a tie strap use for cable
bundling. They have an extra piece that 1s
used to attach the cable bundle to a chassis
with a small bolt. Cut and discard the e
strap. The round hole 1s used for attachment
to the PVC pipe. The slot is used for attach-
ment to the Plexiglas plate. (See Figure 12.)
This method ol supporting the feedhorn is a
slight vanation on a design described in the
Weather Satellite Handbook by Taggart—I
had access to nylon parts and used them.
Slide the PVC pipe over the steel pipe and
adjust it so that the edge of the can is 24.4
inches from the center of the reflector sur-

face. (See Figure 13.) The focal length of

this dish is 25.5 inches. The focal point i1s
the location that all incoming energy is
focused upon. This point should be 1.1 inch-
es inside the can for best operation. Secure

the two pipes together with a hose clamp.
I've included a diagram of a mount that |
used to support my dish. It’s simple. very in-
expensive, and it works. (See Figure 14.) At-
tach the whole dish assembly and aim the
dish at the desired satellite. GOES 8§ is the
best satellite to aim at since it is the neweslt
satellite and is running full power. As of late
December 1994, GOES 7 is running 1/4
power (a 6 dB disadvantage) and will be
more difficult to receive full-quieting signals
from when using a marginal system. GOES
8 is running vertical polarization, which
means that the copper stub in the feedhorn
should be pointing straight up or straight
down. Since this dish has a beamwidth of 8
degrees, aiming isn’t oo critical. With my
home-brew LNA, an unknown surplus
downconverter and a scanner-lype receiver, |
was able to receive a full-quieting signal
from GOES 8. The LNA isn’t real “hot” (the
noise figure 1s calculated at 1.7 dB and the
gain was measured at 39 dB). Moving the
feedhorn in and out or side-to-side 3 inches
made no difference in the signal; it stayed
[ull quieting. This shows that the system has
plenty of reserve gain, but you should still
adjust the feedhorn spacing for a peak. To
peak the spacing, first reduce the signal level
by turning the dish slightly 1o one side until
the signal weakens. Then adjust the feed-
horn spacing for a peak. Last, after perform-

Figure 6. Dimensions of panels. Note how 1o
minimize waste of metal cloth.

1.) < BAC = 61" and < CBA = 90° therefore < BCA = 29° where < means “angle formed by ...."

8) But:f=d + 16.63
So: (d+ 16.683)~d =225

General Quadratic Equation:

Solution To Quadratic Equation:

:_ﬂ, L
2.) TANEB_EG
AB
3.) .5543 = 30"
4.) AB=16.63"
5)) General Dishi Formila: Focallengths  ieameten) 2
.} Genera ormula: Focal Length = 16 x Depth
r=% . i?’; Where D = diameter = 2 x BC
d = depth = BD
I = focal length = AB + BD
3600
E.]f-d-—-—.lﬁ-
7.) fed=225

d2 + (16.63 » d) - 225 = 0 Solve quadratic equation for d
axZ+bx+c=0

X=-p + {bﬂ ~ (4ac)

9) d=-1663+ \ (16.63)2 — (4 = 1 + (-225))
e

10.) =-1663+ \276.56 + 900
p)

1) =-1663+34.3
2

12) =+8835", -50.93" (-50.93" is nol possible so d must be +8.835)

2a

WEB
‘/ves

MESH

NO

NOTE HOW THE TWISTED WIRE MEETS THE
METAL CLOTH AT A SOLDERED JUNCTION.

Figure 7. Securing the metal cloth to a web.

WALL
K‘v FLOOR

Figure 8. Hang the plate/web assembly on a
wall to make it easier to work on.

Table 2. Calcularion of parabolic curve.
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Figure 9. Appearance of metal cloth after
rwisting it to gel the required dish curvature.



Field Day in a Bucket?

* Doyou have an ail-band 160thru6  keep it there: fluorescent launch line,
meter portable antenna system? bnght red reusable projectiles, safety

- cover, 200-ft spool of black UV-
* Is it complete and ready to go proof support line. Add detailed

whenever and wherever needed? manuals. It’s a complete system ready for
* Can you carry it in a simple 10-Ib adaptation to the circumstances of any

package? e o
o emergency communications team
Cﬁ“ﬂﬂ{ﬂé‘g‘fﬂau Bapwhese that took a Grab-N-Go to San Salvador for
More than field day fan s involved. B ey oo o o 1St i
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 e E‘;ﬁ:ggﬂcﬁb'l N‘ﬁ';h“}g.:;ﬂ
community if you “mprepamd‘? WRTBIV. Bob took one

Grab-N-Go Ready! ' westemn
The TNT Grab-N-Goantenna | PASS THIS TEST! | 2o te westem O

system 1s complete with every- WIN 55 Using s 'gsys-'
tem, 68 year-old Bob

thing you need to launch, anchor,

suspend, and foed its high perfor- Clip this ad and circle the

D e T 0% placed the antenna feed-

signal anywi'r:rea[ﬁf;nn Iﬁﬂ:ll-nguagd Tlgﬂl'Tﬂll]“ Send it with | pointat75 feet Then working What’S | TNT?

meters. When you start to install your order to get $5 off | the ends around the branches, he A TNT is a resonant antenna fed |
: tied them off to form an inverted | off-center at its TNT poini—the

hether i : any purchase. _
ymﬂ?:ﬂmwhmk}a;&“fgr K s V. Fifteen minutes from go,he | unique spot where impedance 1s the

: went on the air. same on many bands. The result 1s
Eme ﬁ;ﬁmaimﬂim Etthesture. Over the next 24 hours, Bob operated 80,75, | VSWR underyl_ﬁzl on multiple
g 80- 40, 20 and 15 meters. He contacted 196 stations bands without a tuner. TNT feed

What's i Bucket?
Stat witha %éwm'mnnmanm across North America from one coast o the other, | also increases antenna bandwidth,
and 1ts mating silver-tipped 66-ft low band S5 o) gjq”; :';f L QOAE D making it easy to use with a tuner |
extension. Include 97-ft isolated RG-8x M%MF. ﬂwmﬂﬂf L::'neglIThe TNTE Grab-N-Go everywhere else, including MARS, |
feedline with silver connectors. Pack itin- .. onlys sk o delon; it ks e sossegn o CAP, RACES, and commercial fre-
side the QuickLaunch bucket containing T di‘?; e o ’ g, S
everything you need to hang a wire and . ' TNT's are insulated, weather-
Readiness has a Payoff . sealed, kinkproof, and unobtrusive-
You don't have to wait for disaster toenjoy the | 1y black. And they come with a |

- benefits of preparedness. ise: Any ti breaks
Can You Find Picture yoursefathe endofthe dayen- | il for any reason, AntennasWest
= 3 = camped in pine scented solitude whi will repair or replace it free.
theTlger STaI I? chatting with radio friends across the con- Thg Grab-NI?GD Adventurer ver-

—— e

nnent. . sion of the antenna has two sections
Visualize the warmth of the cabin fire- that mate without soldering or 100ls
place as the sun sets on the ski slope and required, and without mechanical or
the cold winds how! 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 to the an- When 132 ft long, coverage is 1.8 to |
tipodes late into the night after a full meal 60 MHz, and the 80, 17, & 12m |
of fish caught in a clear mountain lake. bands also become no-tune. |

All these early benefits 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

ives depend Complete and ready to use, includ-
R — — : hvﬁﬁwdﬂmm ¢ the satisfaction of setting up ing feedline, launcher and UV-proof
If your eyes; are sharp youcanspot | ¢ = 14 day as qu:ck]y o5 v B con-unioad support line. 120
the TigerTail™ in the photo above. It e cocler oy ths taink obthe:car. & Add 314 S&H.
puts extra growl into the signal from the EEE NN BN G N DN GON GEN BN NN BDE GEN BN I BN e S o
Hand Transceiver it's attached to. [ ]Yes, I want to be Grab-N-Go ready from 160 to 6 meters!

TigerTail™ improves SWR, lowers F ___Send my complete ready-to-use Grab-N-Go TNT antenna system.  7/95 i
radiation angle, and extends range. ___Send my TigerTail. (1 fnr $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. DYES, I circled the TigerTail! Knock $5 off my order.

Better than an amplifier, it improves || Name Amt. Enclosed 1
reception too. TigerTail™ does alithis | Call Phone
by simply slipping under your flex an- I Street Unit I
tenna and just hanging down. It doesn't City el State Zip
stick up or out or get in the way. It's the | l Antg" nas West [nfupak ]—%ﬂf’ I
simplest way to boost your signal. Box 50062-S Provo UT 84605 ne 800 926 7373

------------------
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GOOD

SHAPE
- gl

SHAPE OF
REFLECTOR

BAD

TRUE PARABOLIC SHAPE
SHAPE OF REFLECTOR

TRUE PARABOLIC

H_/z_/l:/mm" STEEL PIPE

1/4-20 BOLT 2" LONG — 4 PLACES

4-40 SCREW —16 PLACES
/ e
B . s

FH{JN:)

» /;" FLANGE e

STEEL g ) Q

TUBING E i1

4 PLACES 3
REAR PLATE

Figure If). Deviation from a true parabolic curve

should be both positive and negative, nor all positive

or all negative.

ing all the tests, | noticed that half of the dish
was “looking™ through our garage overhang.
We re not allowed to have satellite dishes in
our neighborhood, so I did all my test “look-
ing” oul the overhead garage door. 1 plan on
mounting this antenna completely indoors.
so this was a good test, even though it was
unplanned. The extra gain may be needed in
my installation. The feedhorn is a generic de-
- sign—1I’ve seen il described in OQST, the

Weather Satellite Handbook (highly recom-
mended reading!) and the RSGB handbook.
The design of the dish is my own and can be
changed as vou see fit; just keep the curva-
ture within the £ 7/8-inch tolerance. I'm not
sure how long my dish would last outside—
we occasionally have wind gusts up to 60
mph in our city, and 1 doubt this dish could
withstand a wind that high. If 1 were (o place
this dish in “the elements.” I would consider

Fig 11. Front & rear plate, flange assembly,

putting some kind of potting inside the webs
to strengthen them. Also, you should consid-
er drilling a small hole at the end of each
web and passing a wire through all around
for extra support of the webs. And spraying
the entire dish with Krylon brand acrylic
spray will keep the steel parts from rusting,
(I've sprayed this on the galvanized steel
parts of a telescoping mast, and 20 years lat-
er 1t still shows no signs of rusting!
Continued on page 18

PARTS LIST

Quantity  Description

1-1/4-inch pipe flange

0 M) ==k -k

and a suitable tubing bender

1/4-20 x 2-inch bolt with nut

Pipe clamp, 1-1/2 inch

= T O = =4 = I

Flange mount type N connector

1-1/4-inch O.D. pipe, 14 inches long
Aluminum plate, 7-1/2-inch diameter x 1/8-inch thick ;;..ﬂ
Aluminum tubing, 3/8-inch diameter x 31 inches long o

4-40 nut, screw, star washer combination

Steel tubing, 1/4-inch I.D. x 1 inch long
PVC pipe, 1-1/4-inch |.D. x 19 inches long

Plexiglas, 6-inch diameter x 1/8-inch thick
Nylon brackets (see text) from tie straps

Nylon bolt and nut, 4-40 x 3/4 inch long

Coffee can, 5-inch diameter x 6-1/2 inches long

(silver plate—not bright, shiny type!)
1 Copper tubing, 3/16-inch O.D. x 1-3/8 inches long
4-40, 1/2-inch bolt and nut—attaching N connector to

72

: =3

’/~L/”[-EVG

PIPE
@ PLEXI-

- GLAS
DISK

NYLOMN SCREW & NUT

Plexiglas disk.

Figure 12. “L" shaped bracker to attach PVC pipe and coffee can io

WEB

PLEXIGLAS DISK

coffee can
1 Roll of 1/2-inch metal cloth,

36 inches wide x 18 feet long
Roll of steel wire, #20, 50 feet
Piece of solid wood (not plywood),
3/4-inch x 9 inches x 31 inches

Mount (optional)

3 Building grade 2 x 4, 8 feet long

Hinges, wood screws as required
3-inch nail

match rear plate

1 Aluminum plate, 7-1/2-inch diameter with holes to

REAR
PLATE

FRONT PLATE

alkEEL PIPE NYLON BRACKETS, SCREWS, NUTS

COFFEE CAN
¥

— N CONNECTOR

]
PVC .
344" PIPE ) ‘ F‘— e
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Figure 13. Overall layour of dish components.



FeepBACK

in an efforl to present the best in amateur radio features
and columns, we recognize the need to go directly to the
sgurce—you, the reader. Articles and columns are
leedback numbers, which appear on each article/
column and are also listed here. Please rate each as
“Great,” “OK.” or “No Way." Mail your responses to: 73 Mag-
azine Feedback, 70 Rte. 202N, Peterborough, NH 03458,
Newver Say Die
Letters
QRX
Dish Antenna for Weather Satellite
Images
A Low Noise Ampiifier for 1691 MHz
Sailing with Ham and Marine Radio
Equipment
Review: First Look at the Radio Shack
HTX-212, 2 Meter Mobile Transceiver
Review: Pasokon TV Slow-Scan TV Interface
Review: Maldol Antenna's HS-2 and HS-75
2 Meter Collinear Vertical Antenna
A Decibel Primer
DTMF Decoder
Homing In
Facket & Computers
Above and Beyond
Carr's Corner
ATV
RATTY
Hamsats
Ask Kaboom
QRP
Hams with Class
Special Events
Ham Help
Barter 'n” Buy
Propagation
New Products

NOUNEAWN=-“OCRO-NNDOLAWN=-0OmD =~ U "=

CB-T0-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM
conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $3.

CBC INTERNATIONAL
LOU FRANKLIN/K6NH - Owner
P.O. BOX 31500X, PHOENIX, AZ 85046

EVERY ISSUE OF

73 Amateur RadioToday
on Microfiche!

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

Youcanhaveaccess tothe treasures
of 73 without several hundred
unds of bulky back issues. Our
4x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery operated hand
held viewer for $75, and a desk
model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailableas anentire
set, (no partla] sets fnr $285 plus

$5 shippi % Annual
updates available fur $10

Satisfaction guaranteed or money

back!  p3{,ckMASTER
Route 4, Box 1630
Mineral, Virginia 23117
703:894-5777-800:282-5628
~ Internet: info@buck.com

— | Fax 703:894-9141
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Field Da

Took 10,15, 20. and 40 metdY Hal u:ar:s on Field Dav.
They went up in the trees as easy as dipoles. A low G3RV
took care of evervthing close and 1h-: alfSquares made
my QRP a big signal for the | anﬁ hop east and west. On
10 and 15 I thought | had a conduit. Try a HalfSquare!

10M I5M I7M 20M 30M 40M 5F
S40 843 6 S50 $60 $T0 pzy
InfoPak S1— Plans: TechNote 122—S7ppd USA
AntennasWest Order Hotline:
Box 50062-S. Provo UT 84605 801-373-8425

Beam?
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' SPY ON THE EARTH

See Jlive on
your PC
what
satellites in

orbit see

.Glaﬁrture live bq'eatmahmg mages of the Earth for fun or
profit. Zoom in up to 20X. Send $39 check or M.O. (8§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
satellites guaranteed worldwide without a satellite dish.
Schematics included for interface. For FREE information
log-on to our bulletin board anytime at: (718) 740-3911.

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.

Hollis, NY 11423 Tel.718-468-2720
WEATHER FAX

Satellite & HF FAX for IBM / Clones

with oplional

20 LED Tuning Aid
Features: Processes WEFAX, VIS & IR NOAA, ME-
TEOR, APT,240LPM, 120 LPM & HFWEFAX_ Connects

to Computer Line Printer Port. The software was created
by Dr. Ralph E. Taggart, WBBDAT. For delails see

ag
Chapter 5, Fifth Edition of the Weather Satelite Hand-

boo
Complete Kit ONlY ........ccoinivinivnnrinenn 9 159.95

Assembled & Tested .......cooovviiniiinnnnn.3189.95

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

CA res. add 7.75% sales tax. S8H: $6.50 (insured).
Foreign orders add 20%. For catalog send

@| legal size SASE (52¢) to

A&A Engineering

2521 W. La Palma #K - Anaheim, CA 92801
(714) 952-2114 « FAX: (714) 852-3280

SA Callsign DataI:lase

Find Hams quickly and easily by Calisign or by
Name. Search for a specified City, State, or Zip
Code. Print with standard or customized outpul.
Ideal for mailing lists, QSL's etc. NEW FOR 94,
search filters that allow you to specify FIRST NAME,
LICENSE CLASS, AGE, ADDRESS, or CALL
SUFFIX, AREA, OR PREFIX.

SAM Option files include County Cross Reference,
License Expiration Date, Full Date of Birth,

Previous Calls and Date First Licensed

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

NOW AVAILABLE ON CD-ROM

Disk Version $39.95 CD-ROM
SAM OPTIONS $%7.50 each
Shipping and Handling $5 00

RT SYSTEMS, INC
B207 STEPHANIE DRIVE, HUNTSVILLE, AL 35802

1-800-723-6922 or 1-205-882-9292
Visa, MasterCard or Discover

$39.95

l-ﬁ-_ : o

:tﬁir‘ I-"I'F'E!‘%'éi.qr =L Tirll-l-l-
-.:_LIL__&F 1&_1 “ oy b || '....;'-‘--'3'-"
.A-‘.r - "
‘-_-‘,-g.f B :_-r'_-__ ..'-.l ¥ ..r.r-
£ = = &

Spectrum Electronic Prod- 10 include voice IDer, DTMF
ucts introduces the worid’s Control and programming,
first handheid repeater con- hang and time-out timers,
troller. No larger than most Digital Voice Operated
handheld radios. theHRC-10 Squelch (DVOS™), telem-
convertsa single ordual-band etry tones, and private voice
radio into a full featured sim- majl siot. $299

plex or duplex repeater sys- phone 800-566-2788

tem, Key leatures oftheHRC- EaX 408-438-6027
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_—l'

CIJAX SEAL

imal :p.-;-rl-nr Exalamtl™

The Only Material That Will Adhere to
Polyvinyl or Vinyl Outer Coax Jackets!

e Forms around and seals
odd-shaped fittings.

e Non-contaminating and non-
conductive.

¢ 'Wide ambient temperature range
{-30° F 10 +180* F})

e Stays flexible for years insuring

I moisture-proof connections.

COAX-SEAL Thia ™
space-age mabtetial @
mrepi 10 apgiy. Femowe 6
of plasis. Wrap b cover

e Reusable—quick disconnection
and resealing with same material.

toward lilling 1!'!&'

I = mokd o lorm a

s Amustforsatellite TV SNPERG. Sl 5 e 8
microwave work, ot air

EFFECTIVE
MOISTUREPROOF
| INEXPENSVE

Hundreds of uses.
Moistureproofs all connections.

EVERYLNBAND COAXIAL
CONNECTOR NEEDS COAX-SEAL

(Trial packetfor4 connectors-$1.00 ppd. )

UNIVERSAL ELECTRONICS, INC,

4555 Groves Road, Suite 12 Columbus, OH 43232
Phone (614) 866-4605 = FAX (614) B66-1201
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SMART BATTERY CONTROLLERS
IUR L£ AD- 4( IDOR GELL-CELLS

8 TO 28V. 110/220 VAC, 50/60 HZ
CONTINUOLUIS CHARGE, UC3808 |.C
PTC FUSE, SWITCHABLE CURRENT,
REVERSE BATTERY PROTECTION,
TRICKLE START, DBL SIDED PCB,
SCREW TERABMALS & MAMNUM
PURCHASE BASIC UNIT OR COMPLETE KIT W METER, LO-VOLT
OPTION TRANSFORMER, & ENCLOSURE
COMPLETE KIT: BC-CONTL-08 FOR 8V, 1 AMP MAX
BC-CONTL-12Z 12 0R 14 V. 1 ANP MAX_
BCCONTL28 24 ORZBV. 12 AMP MAX. .

BASIC CONTROLLER: 67O 14V 1 AMP MAX.
24 TO 28V 172 AMP

OPTIONS. TRANSFORMER KIT ..

$128 05
$126.85
$13885
$ 5405
$ 8495
$ 1885
3 18.00

ALITO LOWVOLT HSC&HECTWMW —

: DUAL LEVEL VOLT CONTROL
SC-CONTL-00 (W LO-VOLT & ENCLOSURE). ........coononn
SC-BASIC-00 BASIIC SOLAR CONTROLLER.........coiicvnimninns

BC-04: COMPLETE 6 AMP CONTROLLER

CURTIS KEYER KIT
INCLUDES AUDIO AMPLIFIER, IAMBIC KEYING, ADJUSTABLE
.......$ 39.95; SPEED METER......$ 10.00
POSINEG KEYING, TONE-WEIGHT CONTROL

ANTENNAS

; - $37.05, 160M-._.......
JPOLES: (2M, GM, 220, 440 MHZ) .. _........ A :1IJEE I‘-J'IIBE
USA B4F COST. 3600 15T $100+ $1 D0J/EA ADODL VD
1-800-JADE PRO (523-3776) FAX 603-320-4480
VIBA. MASTERCARD, CHECH OR MO FRICES & SPEC SUB.ECT 10 CHANGE

JADE PRODUCTS, INC E. HAMPSTEAD NH 03826-0368

... $100.95
$ 5485
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Dish Antenna for Weather Satellite Images

References
Continued from page 16 ,
1. “Color Computer SSTV,” parts 1 and 2, 73 Magazine, November and
December, 1984,
NAIL . Using a SSB receiver tuned to 8.080, 3.357, etc., MHz.
FOR PROPER . There is some software available from OFS Weatherfax that does su-
ELEVATION - TOGETHER perimpose geopolitical maps on the picture data that you obtain from
2" the polar orbiting satellites.
Satellite Experimenter’s Handbook, ARRL publications.
The ARRL UHF/Microwave Experimenter’s Manual, ARRL publications.
. Satellite Experimenter’s Handbook, 1985 edition, pages 9-30.
. "A Home-brew Microwave Antenna,” Ham Radio Magazine, September,
1982.
. Other references:
ARRAL Antenna Handbook;
The Weather Satellite Handbook, by Ralph Taggart (highly recom-
mended reading);

ADJUST LENGTH

Ly N

HINGE
HINGE —

@ ~NOWL A

NOTE: 3—8'x 2" x 4" CUT IN HALF.

“Cylindrical Feedhom for Parabolic Reflectors,” Ham Radio Magazine,

May, 1978;

Figure 14. Simple dish mount.

I learned a lot designing this dish. 1 espe-
cially appreciate the help of Norm WA9HUV
and Bob WATMOV, without whose help 1
could not have determined the proper illumi-
nation angle of the feedhomn, and thus opti-
mized the curvature of the reflecting surface.
Copies of all my notes are available if you
send a large SASE with enough postage for 4
ounces. The techniques I used came from the
sources shown, but I combined the best of
each to design an antenna that is lightweight,
easy 1o produce and provided the maximum
amount of gain. The Weather Satellite Hand-
book didn’t optimize the curvature of the re-

Technical correspondence, QST, March, 1980.

flecting surface by matching the illumination
angle and the dish diameter. The article in
Ham Radio magazine” required a fair
amount of mechanical machining that I was
not capable of doing myself.

The following people were very helpful
while constructing the dish: Dave
WDSCZM, for helping to verify the formu-
las; Roger WASOKC, for general help on
microwave techniques and requirements;
Bob NONRW, for cutting the Plexiglas plate
on the feedhomn; George Pullin, for helping
machine the round aluminum plates; and my
Dad, for teaching me a long time ago to tack-

le a big project like this one piece at a time
instead of trying to do it all at once. [ highly
recommend reading as many of the refer-
ences listed as possible8. They were a real
education for me. (A word for those of you
who don’t think you can successfully build a
dish like this: How accurate does the surface
have to be? You can deviate 1/8 of a wave-
length [7/8-inch at this frequency] with no
noticeable degradation in performance. Do
you think you can hold this tolerance? Sure
you can! Just take . . . your . . . time!). If
you decide to build this dish, I would appre-
ciate hearing from you on how it works!

REPEATER AND LINKING CONTROLLER
THAT RECORDS AND SPEAKS YOUR LANGUAGE

RLC-5 Repeater and
Linking Controller

FEATURES:
* 2 Full Duplex radio ports
* Optional Autopatch available

* 35 Real Speech Recording Slots for ID's and Announcements

* 100 user command macros
* 300-9600 baud RS-232 serial port

* 4 Layer high quality board construction

BENEFITS:

Add true personality to your repeater system with the built-in digital
voice recorder. Allows 75 seconds worth of messages, ID's, and club
announcements on your repeater. Supports 2 full duplex repeater/link ports.
Make emergency autopatch calls with the autopatch option. Only the
RLC-5 can make these features available at such a low price.

ONLY $414.95

Link Communications Inc.

115 2nd Ave. N.E., Sidney, MT 59270

Call for Information on our complete line of controllers
E-Mail: linkcomm @ ins.infonet.net

(406) 482-7515 (Voice) (800) 610-4085 (Orders)

(408) 482-7547 (Fax)

e Totally RF immune.

CIRCLE 47 ON READER SERVICE CARD
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ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater Identifiers, Base Station |dentifiers,
Beacons, CW Memory Keyers, etc. Great for FCC. ID Compliance,

* Miniature in size, 1.85™1.12"x0.35*

= All connections made with microminiature plug and socket with color coded wires attached.

* CMOS microprocessor fior low voltage. low current operation: 6 to 20 VDC unregulated at 6ma.

* low owstortion. low impedance, adustable sinewave output: 0 1o 4 voils peak 10 peak.

» Crystal controlled for high accuracy.

o Transmitier PTT output (io key transmater while 1D is being sent), is an open collecior
transistor that will handie 80 VDC a1 300ma

= Field programmable with SUPPLIED keyboard.

* Confirmation tone to indicate accepied parameter, plus tones to indicate programming error.

« All programming s stored in a non-volatile EEPROM which may be altered at any fime.

* Message length over 200 characters long.

» Trigger ID with active high or low

¢ [nhibit ID with active high or low. Will hoid off 1D until channel is clear of traffic

s Generzles repeater courlesy tone al end of user transmission if enabled.

* Double sided tape and mounting hardware supplied for quick mounting

» Operating temperature range. —30 degrees C 10 + 65 degrees C

* Full one year warranty when returned fo the factory for repair

= |mmediate one day delivery.

Programmable Features
» Fight programmable, seleciable, messages
e CW speed from 1 lo 99 WPM

o (D interval timer from 1-99 minutes

* |D hold off timer from 0-99 seconds

= CW fone frequency from 100 hz to 3000 hz.

= Front porch delay interval from 0 to 9.9 seconds.
e CW or MCW operation.

$89.95 each
programming keyboard included

, COMMUNICATIONS SPECIALISTS, INC.
426 WEST TAFT AVENUE » ORANGE, CA 926654296

(T14) 888-3021 = FAX (T14) 974-3420
Entire U.5.A. (800) 8540547 » FAX (BDO) BS0-0547

CIRCLE 10 ON READER SERVICE CARD



9 Aut
ASTRON |77, o

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

ASTRON POWER SUPPLIES

* HEAVY DUTY « HIGH QUALITY = RUGGED « RELIABLE

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
» SOLID STATE ELECTRONICALLY REGULATED » INPUT VOLTAGE: 105-125 VAC
» FOLD-BACK CURRENT LIMITING Protects Power Supply » QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
« CROWBAR OVER VOLTAGE PROTECTION on all Models e RIPPLE Less than S5mv peak to peak (full load &
except RS-3A, RS-4A, AS-5A, RS-4L, R3-5L low line)
* MAINTAIN REGULATION & LOW RIPPLE at low line input « All units available in 220 VAC input voltage
Voltage (except for SL-11A)
» HEAVY DUTY HEAT SINK « CHASSIS MOUNT FUSE
» THREE CONDUCTOR POWER CORD except for RS-3A
MODEL VS-50M « ONE YEAR WARRANTY » MADE IN U.S.A.
sL SE « LOW PROFILE POWER SUPPLY
Colors Continuous iIcs* Size llllh Shlﬁlﬂ
MODEL Gray Black Duty [Amps] (Amps) HoxW = WL
SL-11A . B 7 11 2% * 1% = 9% 12
SL-11R . N 7 11 2hx7 x9% 12
SL-115 B . 7 11 2% * T = 9% 12
SL-11R-RA ¢ 7 11 $hx7 x9% 13
RS-L SEF"ES « POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size [IN Ship i||1
MODEL Duty (Amps) (Amps) HxWx WL |fh:.
RS-4L 3 4 3% = 6% x T 6
RS-5L 4 5 3l = 6% = 7% 7
—— e e e el
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continuous ICS* Size [IN) Shlp'rin;]
el MODEL Duty [Amps] [Amps) HxWxD WL [Ibs.
RM-12A 9 12 5% x 19 x 8% 16
RM-35A 25 35 5% x 19 x 12 38
RM-50A 37 50 5% x 19 x 12% 50
RM-60A 50 25 7x19x12% 60
* Separate Volt and Amp Meters
RM-12M - 12 5% x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12 38
RM-50M 37 50 5% x 19 x 12% 50
MODEL RM-35M RM-60M 50 55 7 x 19 x 12% 60

Colors Continwous (=4 Size [IN] Shipping
Gray Black Duty [Amps) [Amps) HxWxD WL [Ibs.)
" 2.5 3 3 x 4% X 5% 4
b . 3 4 J% xX6%2x9 ]
. 4 9 3% X 6% X T% F i
. . 5 T 3% x6%x9 9
. . 5 7 4 %X 7% X 10% 10
J . 1.0 10 4 % 7% x 10% 1
. = 9 12 4> xBx9 13
. 9 12 4 x 7% X 10% 13
. . 16 20 5 x9 x 10% 18
. . 25 39 axX 11 X 11 27
. x 13% x 11
s i * > 2 O e x 15y P
Conlinuvous [ Size [IN) Shipping
RS-M SERIES MODEL Dety (Amps) {Amps) HxWxD Wt (Ibs.)
Py T AN o e * Switchable volt and Amp meter
5 RS-12M 9 12 4% x8x9 13
e Separate volt and Amp meters
RS-20M 16 20 5x9x 10% 18
RS-35M 25 35 ax 11 x 11 27
RS-50M 37 o0 6 x 13% x 11
1 MODEL RS-35M _ RS-70M 4 57 70 ___ 6 x 13% x 12% 443
- ly » Separate Volt and Amp Meters = Qutput Voltage adjustable from 2-15 volts # Current limit adjustable from 1.5 amps
VS-M AND VRM-M SERIES sl
— e Continuous ics* Size (IN) Shipping
SRR MODEL Duty (Amps) (Amps) HxWxD Wi. {ibs.)
@13.8VDC @10VvDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x B x 9 13
VS-20M 16 9 4 20 99X 9x 10% 20
VS-35M 25 15 i 30 2 XTI X1 29
VS-50M 37 22 10 20 6 13% x 11 46
= Variable rack mount power supplies
VRM-35M 29 15 7 35 o% X 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X 19 X 12% 50
HS'S SEH|ES * Uit i speaker Colors Continwous IC§* Size [IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi (lbs.)
RS-7S . . <] 7 4 x 7% x 10% 10
RS-10S . . 7.5 10 4 x 7% x 10% 12
RS-12S5 . . 9 12 4> xBx9 13
RS-205 . . 16 20 5x9x 10%, 18
MODEL RS-12S SL-11S . » 7 11 2% X T x 9% 12

|CS— Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD



Number 5 on your Feedback card

A Low Noise Amplifier for

1691 M Hz

Build this LNA for weather satellite reception.

he signals from the geosynchronous

weather satellites are very weak aflter
traveling the 22,500 miles to earth. The
satellites” transmitter power is only 3
watts—not a lot of power for the distance.
The signal at ground level is on the order of
0.05 microvolts. Consider that your typical 2
meter rig has a sensitivity of 0.15 microvolts
for a nearly full-quieting signal—the signal
from a weather satellite is 1/3 this level and
al a frequency approximately 10 uumes high-
er. High sensitivity at this high frequency 1s
difficult to auain (read: expensive)—check
the price of a typical LNA for this frequen-
cy—prices start at $150 and go up!

Sure., vou can build one—but you must
match the imput and output impedances of
the amplifying device (typically some kind
of FET) to 50 ohms. The impedances are
usually complex and thus will have capaci-
tive and/or inductive components plus resis-
tive components that must all be trans-
formed to as near 50 ohms resistive as possi-
ble. This is so you can obtain the gain and
noise hgure the manufacturer ol the device
shows in his specifications. | spent literally
months reading about “S™ parameters, Smith
charts, stripline matching networks, elc.,
that tell how to design the required match-
ing networks. | even designed an FET-based

by Jim Kocsis WASPYH

LNA that was very complex—never tried
it out, though. It required two power sup-
plies: one lor the drain and one for the bias
supply for the gate. The power supplies had
to be turned on and off in the correct order
or else—POOF!—there goes the FET at
513!

At work I receive various magazines that
advertise components for the commercial
and military electronic markets. One compo-
nent that caught my attention was a Low
Noise Amplifier IC from MACOM for the
Personal Handy Phone, PBX and Personal
Communications Systems and Network
markets. The stated frequency range of the
IC 1s 1700-2000 Mhz, it has nearly 50 ohm
input and output impedances, draws 20 ma
from a single 5-volt supply, a gain of
approximately 20 dB, and a noise figure
(NF) of approximately 1.7 dB. All this for
about $8.00 each in small quantities. Just
what 1 was looking for! With two ICs I was
able to attain 39 dB measured gain. The cal-
culated NF is 1.706 dB. (I was not able to
measure the NF, since no test equipment was
avatlable to measure this parameter. As a
note, the NF of ready-made LNAs for this
frequency do have a lower NF, but with a
>-foot dish I figured these 1Cs would work
fine.)

Photo A. Overall view of Low Noise Amplifier.
20 73 Amateur Radio Today = July, 1995

Technical

As shown in the schematic, the circuit us-
es two ICs and a few passive components.
(See Figure 1.) The circuit comes from the
manufacturer’s data sheet. There are no
matching networks and no bias supply. The
ICs are surface mount packages, so be fore-
warned, they are very small. There are two
versions of the IC: a lower-cost/higher-
NF/higher-gain unit (the MAAMI12031) and
a (shightly) higher-cost/lower-NF/lower-gain
unit (the MAAMI12032). The 12031 has a
1.8 dB NF with 22 dB gain, the 12032 a 1.67
dB NF with 15 dB gain. The IC with the
lowest NF is the first stage, followed by the
higher-gain IC. (The first stage of a receiver
should always be the lowest noise—it sets
the sensitivity of the whole system.)

The 35-ohm resistor from pin 2 to ground
1s optional—it increases the gain by 2-3 dB
and reduces the NF slightly, but also increas-
es current draw from 8 ma to 20 ma per IC.
Since we need more gain and a lower NF a
lot more than we need low power consump-
tion, we will use this resistor. In some hand-
held products (phones and such) you need as
little current draw as possible from the small
batteries used, so in these cases the 1C would
not use this resistor.

The track from the connectors to the ICs.
and between the ICs, forms a 50-ohm trans-
mission line. The thickness ol the dielectric
of the PC board, the type of dielectric
(Teflon), and the width of the track (.100
inch) determine the impedance of the track.
We need this to be 50 ohms so the IC sees
the proper impedance. (In this case we donT
want to do any impedance transformations!)

T'he matenials needed are somewhat spe-
cial but can be found at most larger ham-
lests. (See the parts list.) The chip capaci-
tors, feedthrough capacitors, and chip resis-
tors are also available from the source shown
in the parts list. The capacitor should be an
MLC type (Multiple Layer Chip). The PC
board is 0.032-inch thick Teflon double-sid-
ed. Itisn’t cheap. 1 paid $9 for a 4-inch by 6-
inch piece. Don’t substitute any other type—
only Teflon will work with the dimensions
given.

| made the PC board using the plastic film
from Meadowlake Corporation. It is very
easy to use, but you will need access to a




ORDER NOW 1-800 4 HOBBY KITS

AIRCRAFT RECEIVER

Hear exciting air-craft
= communicalions—
S ~— il
100 miles away!
Heceives 110-136
MHz AM air band, smooth varactor luning superhet with
AGC, ceramic filter, adjustable squelch, excellent
sensitivity and lots of speaker volume. Runs on 9V
battery, Great for air shows or just hanging around the
airport! New 30-page manual details pilot talk, too. Add
case sel for "pro” look.
AR-1 kit.....529.95 Matching case set, CAR ...$§14.95

FM RECEIVERS & TRANSMITTER

Keep an ear on the local repeater, police, weather or just
tune around. These sensitive superhe! receivers are fun to
build and use. Tunes any 5 MHz portion of the band and
have smooth varactor tuning with AFC, dual conversion,
ceramic hitenng, squeich and plenty ol speaker volume.
Complete manual details how the rigs work and
apphcations. 2M FM transmitter has SW RF out, crystal
controd (146.52 :nciuded), pro-specs and data/mike inputs.
Add our case sets lor a mice finish.

SYNTHESIZED AUDIO GENERATOR

DDS (Direct Digital Synthesis)
technology brings you a temific audio
generator at a fantastic price!
Generates from 0. 01 Hz to 50 KHz with
five digit LED display of frequency. Sine
and square wave outpul adjustable 0-5
volt p-p. Frequency selected by direct keyboard entry and
with handy continuous tune tuning knob. Crystal controlled
accuracy ol 10 ppm and two memories for rapid frequency
changes. Retire that jury-rigged old generator and treat
yoursell to the pleasure of using a new state-of-the-art 5G-
530!

SG-550 Kit ..§199.95 SG-550WT assembled .....S269.95

STEREO FM TRANSMITTER

Run your own Stereo FM radio station! Transmits a stable signal
in the B88-108 MHz FM broadcast band up to 1 mile. Detailed
manual prowdes heipful info on FCC regs, antenna ideas and
range 10 expecl Lates! design leatures adjustable line level
inputs, pre-emphasis and crystal controlied subcamier. Connects
to any CD or tape player, mike mixer or radio. Includes free
turing tool too! For 2 pro look add our matching case set with on-
board whip antenna

FM-10A Stereo transmitter kil ...............ccccceeence.. 534,95
CFM Case,whip ant Sel............cccmmmmmsemmsssmssrersens 51495

SHORTWAVE RECEIVER

Fantastic receiver that caplures the
world with just a 12° antenna! Can
receive any 2 MHz portion from 4-11
MHz. True superhet, has smooth
varactor tuning. AGC. RF gain
control, plenty of speaker volume and runs on a 9V battery.
Fascinating Scoul, school or club project, provides hours of
fun lor even the most serous DXer. For the car, consider our
shortwave converter. Two switchable bands (in 3-22 MHz

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs, rejuvenate and condition your
batteries lor peak capacity. Advanced circuitry has optimized discharge belore charge to
eliminate memory effect and to condition batteries that have been poory cared for in the
past. Quick charge rapidly brings batlery to full charge in less than an hour-just 15
minutes for some types! And “top-off' charge mode squeezes every last bit of energy
into each cell lor the absolute mosl capacity. Switch-mode regulator controls constant
current charge while being monitored by a negative delta-V system that cuts off the fasl
charge al the exact point of full charge-batteries are charged, not cooked! Charges
NiCads or NIMH packs from 2 to 10 cells (easily expanded) and cument capacities up to
10 Amp-hours. Runs on 12 1o 15 VDC. Quit cooking your battenies, buying new packs,
waiting hours lor 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 maiching case set for

FM Receiver kit Specify band: FR-146 (2M), FR-6 (6M),

FR-10 (10M), FR-220 (220MH2).......coo. $34.95 me‘mﬁw crvomrygund dagheodiacdont
EFH ME[d’ﬂﬂgEE.SES-E! ..................................... H‘.ﬁ ShEII"I‘"EI"H"E IEGEI'H’BI kjLSHi............... - .-.m.gﬁ
FT-146 Two Meter FM transmitter kil .............$98.85 | shonwave converter kit, SC1.................... §27.95

MICRO-MIKE Malching case set for SR1, CSR ................514.95
_ Matching case set for SCI, CSC ....................514.95

World's smallest FM wireless |
mike. Smaller than a sugur cube |
- including battery and mike. Two
sets of SMT parts supplied in |

case you are clumsy! Terrific ' e
audio pick-up (pin drop at 5 ft) and transmit range of 300 ft.
We include the battery (waltch style), electret mike and
even a tuning tool! Be a James Bond and learn SMT too!
FM-5 Micro mike kit

. AM TRANSMITTER

FM WIRELESS MIKES

Pick the unit that's nght for you. All unils transmit a stable
signal in the 88-108 MHz M band up to 300" except for
High power FM-4 and PB-1 Phone bug that go up to 172

miske
FM-1 Basic UNil ......c.ceeeviemrrsereecsssssssressrssssanes $5.95
FM-2, as above

but with added mike pre amp....................57.95
FM-4, long range with

very sensilive audio pickup ..........c.coue.ee. 51485
PB-1, Phone bug needs no battery,

NOOKS 10 phoNe NG .............cccnssinssssmisna: $14.95
MC-1, Micro size sensitive mike cartridge

FOR PR 28 crisinn e riiinicisisiiidiadsirmrhnaiass ot $2.95

High quality, rue AM broadcast band transmilter is designed

B8 | exactly like the big commercial rigs. Power of 100 mW, legal

range of up to 1/4 mile. Acceplts line level inputs from tape
and CD players and mike mixers, tunable 550-1750 KHz.
Complete manual explains circuitry, help with FCC regs and
even antenna ideas. Be your own Rush Limbaugh or Rick
Dees with the AM-1! Add our case set for a true station look.

AM-1 Transmitler Kil...............cccoorinrnissinnenns o 329,95
CAM Maichingcase sel....................c...........514.95

SCANNER CONVERTER

Tune in on the 800-950 MHz action using
your existing scanner. Frequencies are
convened with referenced stabdty
io the 400-550 MHz range. Instructions
are even Included on building high

performance 800 MHz antennas. Wedl designed circui! features

extensive fitenng and convement swiich. Easy
one hour assembly or available fully assembled. Add our
maiching case set for a professional look.

SCN-1 Scanner converter kit.........................549.95
SCN Malching case sel.............cconmmmininiene8 14.95
SCN-1WT Assembled SCN-1 and case........ $589.95

l

SURROUND-SOUND/REVERB

Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly
enliven regular music. Add a big-voice reverb to your radio voice that others will envy! Our reverb/surround sound kit uses a
Bucket Bngade IC Device for reliable solid-stale performance. Adjustable reverb, delay and mix controls to customize your
sound. Easily connected to radios, slereos, CB's and TV's. Plently of audio to drive a small speaker for stand-alone
operation 100, Experierence the fun and realism thal surround sound provides - without spending hundreds! Add our case sel

for a neat, pro look.

RV-1 Surround Sound/Reverb kit................. $59.95 CRV Malching case sel...........ccviverrsmrsnenn: $14.95

RV-1WT Assembled RV-1andcase.........cc.cccooeirnnen

RADIO

Relive the radio past with a crystal set
like your grandiather built. Uses genuine
Galena crystal and catwhisker, Several
different types of radios are built,
including standard AM broadcast,
shortwave and even WW |l foxhole
style. To compare modern semicon-
ductor detectors, we include a diode for
comparison. No soldering required and
we even give anlenna ideas. Radio for
free, get it now before Clinton taxes it!

a snazzy hnish.

DN-1 Dr. Ni-Cad conditionerfast charger Kit.............cooooeeeeecieneinennene. $49.95

DN-1WT Fully assembled Dr. Ni-Cad with case

SPEED RADAR

New low-cost mcrowave Doppler radar kit “dlocks” cars, planes, boals, horses, bikes or an
large moving object. Operates at 2.6 GHz with up to 1/4 mile range.
digital readout displays speed in miles per hour, kilomelers per hour or
feet per second' Earphone output allows for listening 1o actual Doppler

e ' shift. Uses two 1-Ib coffee cans for antenna (not included) and runs on 12

cﬁe wkillh speedy graphics for a professional look. A very uselul and full-
of-fun kit.
SG-7 Complete Kit.........ciiiivnmmmiinmiiinissmnin S 99.95
STEREO PEAK HOLD BARGRAPH

Finally a dual LED bar graph with a peak hold display' Bar graph displays are neat and eJI:u

catching but their speed is their downfall - they just can't caplture the peaks. Our kil is like

two units in one, a fast display to show the signal and a long persistance display lo caplure

semi-Log for audio VU meters, and Log for power displays. Dual - for stereo' - 10 segment

multi-colored LED display for snazzy, eye grabbing display and easily set ranges for

virtually any signals, from voltmeters to audio VU meters to audio power amps to SWR

meters. Complete intruciions for easy hook-up 1o most any device. Add our matching case

sel for a sharp looking unit.

PH-14 Dual Linear bargraph kit .........$39.95 PH-15 Dual Log bargraph kit ..$39.95

PH-16 Dual Sem-Log bargraph kit....§39.95 CPH Maiching caseset ... $14.95

Descramble mosi scramble systems heard

On your scanner radio or set up your own

scambled communication system over the

phone or radio. Latest 3rd generation IC is

used for fantastic audio quality - equivalent

to over 30 op-amps and mixers! Crystal

controlled for crystal clear sound with a built-

For scramble systems, each user has a unit

for full duplex operation. Communicate in

privacy with the SS-70. Add our case sel for

a fine professional finish.

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

CSSD matching case set............514,.95

SS-TOWT Assembiled

.............. $79.95

CON MMIIIND COBE BEE . s siciinieici it it et b et 514,
VDC. Easy to build—all microwave circuitry is PC stripline. ABS plastic
peaks, similar units go for hundreds of bucks' We offer 3 models: Linear for general use,
CRYSTAL
in 2 watt audio amp for direct radio hook-up.
S5-70 and case set CS-1 Crystal set kit

TOUCH-TONE REMOTE CONTROL

%|

Control virtually anything by Touch-Tone remote control. The URC-1 has 16 swilched outputs, 4 adjustable outputs
{20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squeich, eic.) and 3 imers adjustable from 10 mS to 40 hours!

Two level password control allows secure control and multi-level access. Six digit LED display shows currently

entered

codes and a crysial conirolied touch-tone decoder provides reliable operation. There's ing eise ke thes unt, be in
compiete control of remole radios, thermostats, hi-i's, homes or even faclones with the URC-1. our matching case set
for a handsome finish.

URC-1 Remote control kit .........................5129.95 CURC Malching case sef .............cccccvenveeen...514.95
URC-1WT Fully assambled URC-=1 BN CRSBO .....cveeecerirsrrssssmrrsrsmisisisrsirssssssssnossssmmssarmarssirorssssavssssn $189.95

FM SUBCARRIER DECODER

Tap into the world of commercial-free music and data that is camed over many standard FM broadcast radio stations.

Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcamier band. Many radios have a

demod output, but if your radio doesn't, it's easy

to locate, or use our FR-1 FM receiver kit which is a complete FM radio

TOUCH-TONE DECODER

Grab Touch-Tone numbers right off the air, phone or tape. A simple hook-up 10 any radio
speaker or phone line is all thal is required 1o instantly decipher touch-lone phone
numbers or codes. A 256 digit memory stores decoded numbers and keeps its memory
even in the event of power loss. An 8 digit LED display alflows you 1o scroll through the
memory bank to examine numbers. To make it easy fo pick out number groups or codes,
a “dash” is inserted between sets of digits thal were decoded more than 2 seconds apart
A “central-olfice™ quality crystal controlled decoder is used allowing rapid and rekable
detection of numbers at up to 20 digits per second! For a professionally finished look,
add our matching case sel. Starl cracking those secret codes lomomrow with the Tone
Grabber!

TG-1 Tone Grabber kit............ $99.95 CTG Matching case sel........ $14.95
TG-1WT Fully assembled TG-1 and CASE............coirvivmmrirmrmssmssssrmnnes $148.95

with a demod jack built-in. These “hidden” subcarrers carry lots of neal programming - from stock quotes to news lo
music, from rock to easy listening - all commercial free. Hear what you've been missing with the SCA-1,

SCA-1 Decoder Kit........cccveservmerserensrasssrsns $27.95 CSCA Malching case sel...........cunnieisan $14.95
FR-1 FM receiver kit............ccovrirvasersrrens $24.95 CFR Matching case for FR-1 ...........coocueenennnes $14.95
L-C METER

Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecling the LC-1 to any

digital multimeter. Two pushbution for high

resolution

and we even give you calibration components fo

assure proper accuracy of your kit! Active filters and switching supphes require critical values, no one should be without

an accurate LC meter. For a pro look, add our maiching case setl.
............................................... $3485 ClCcasesel.........eicciiens

LC-1 LC meter kit

MOTOR CONTROLLER

Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed, half
step rolation, direction and power down mode, can drive most any
driver leatures pulse wdth modulation control allowing full motor torgue even at = far
low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case sel

for a professional assembly.

@J’ SMD-1 Stepper kit

“ CSMD SMD-1 case

...................... $24.95 MSC-1 DC motor kit......524.95
.................... $14.95 CMSC MSC-1 case.......514.95

stepper motor. Our DC

sales tax, SU-day paris warranty on &il pars

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564

TERMS: Satislaction guaranteed. Examing for 10 days. Il nol pleased return in or

DIGITAL VOICE RECORDER

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

ORDERS CALL 1-800-4 HOBBY KITS (4458-2295) ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

ginal form

refund. Add 54.95 for shipping, handling and insurance. For foreign ordars add 20 for

surface mail, COD (U.5. only) add 55.00. Orders under 520 add 53.00 NY residents add 7%

1«-woar parts & [abor warranty on wired unids
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1.000pF ST N -:rup}fing machine that has a variable reduc-
"l 7905 |—e—a +15V tion ratio.
500pF z ﬁ[{ 1,000pF The source of the ICs said they will lower
}‘ their $50 minimum to $30 for these ICs. You
—L j__ 500pf = 560Q should order two of each, just in case you
350 2 i 350 3 . = damage one. If you can double-up an order
el . RFC 1 = ? RFC f LED with a friend, so much the better. Also, re-
quest a data sheet for each IC, or I can sup-
IN 2 4 £ ‘ ouT = ply copies if you send a SASE.

3 B 3 B | The original artwork was drawn using PC
4 5 4 0 Paintbrush that comes with the basic Win-

MAAMA 2032 MAAM12031 dows software package for IBM PCs.

Construction

Figure I.

Start with the printed circuit board fabri-
cation. (A printed circuit board, on Teflon,
for this circuit is available for $9.50 plus
51.50 S&H per order from FAR Circuits,
| EN640 Field Court, Dundee, IL 60118.)
First copy/reduce the PC artwork from Fig-
ure 2. The small, thin, unattached line beside
each IC pattern is used to ensure that you
Figure 2. have used the proper reduction ratio. Contin-
ue reducing the image until this line is exact-
/ ly 0.500-inch long. The remaining artwork
will be the proper size. Next, the actual full-
size artwork 1s transferred to the TEC-200
f[ilm using a copying machine. 1 filled the
plastic sheet with as many copies as would
fit on an 8.5 x 11-inch piece, so | didn’t
I * — waste any of the TEC-200 film. Cut out one

? of the patterns and, using an iron, transfer
the black pattern to a practice piece of PC

1/2 3/8 516 7/32

1— ‘ ' board (don’t use the Teflon board yet—re-
| l ! = member how much you paid for it?). If you
¥ I / use the correct heat setting, time, and pres-
¥ PC TRACK sure, the traces will all have adhered to the

copper with no broadening. Follow the in-
structions that come with the TEC-200 film.

__7.» If you botched it, remove the black traces

with MEK (Methyl Ethylene Ketone), cut

—a) |.._ 1/16 / ; out another pattern and (ry again. When you
TEFLON BOARD feel confident with your newfound skill,

ls—— 3/8

i transfer a pattern to the Teflon board (first
et it =

lightly clean the board with scouring powder
and water). If you're happy with the quality
of the pattern (no distortion or broadening of
Figure 3. the traces) you're ready to put some resist on
the ground plane side of the board. For this I
used some Scotch +33 electrical tape, mak-
ing sure the tape sticks to every part of the
outside edge. You don’t want 1o etch any of
the bottom ground plane. Now we are ready
to begin etching the board. Use a shallow
plastic dish of copper etchant. The complete
etching will take 15 to 20 minutes if you
heat up the liquid with a spot lamp and gen-
ty tilt the dish back and forth. After etching
is complete, wash the board with soap and
water to remove all the etchant.

Then use a pencil to draw the pattern of
the cutout for the N connectors at each end.
(See Figure 3.) Use a fine square file to re-
move material in the cutout area. Secure the
board in a vise and work slowly. Be sure to
closely follow the profile of the connector
and nut that you have drawn on the board.

Next, drill the four small holes near the
ends of the ICs from the ground plane to the
circuit side. (See Figure 4.) These are a poor
Photo B. Closeup of one stage showing all components, including “N" connector: man’s plated through hole. Pass a small wire

2 R —
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Figure 4.

through each hole. bend it toward the edge of
the board on both sides, and solder. Next. drill
the holes for the feedthrough capacitors. (See
Figure 5.)

Make the end pieces for the N connectors out
of 0.062 inch thick double-sided glass epoxy PC
board. First drill the holes, then cut the end
pieces 1o size. The hole is much easier to drill in
a large piece of matenial. Check the sizes of the
end pieces to make sure they are the same; if
not, the box will be distorted and have cracks
along where the panels fit together. Place the
connectors in the holes and tighten the nuts.
Solder the end pieces to the ground plane of the
Teflon board, making sure the end pieces are
square with each other and the Teflon board.
(See Figure 7.) Solder the center conductor last,
s0 you don’t pull the track off the Teflon board.
Next, mount and solder the resistors. capacitors
and RF chokes as shown in Figure 6.

The next step is to solder the ICs in place,
and TAKE . . . YOUR . .. TIME! There is a
small dimple next to pin 1 on top the IC 10 show
you how to orient the IC on vour board. Use a
small. fine-tipped. low-power soldering iron
and small diameter solder. Afier soldering each
pin, use a magnifyving glass to check around the
pins for any solder bridges. Squirt some iso-
propyl alcohol and brush lightly with an old
toothbrush to remove any flux left on the board,

Cut both side panels and drill one small hole
in one of the panels for the power lead to pass
through. Next, clean all remaining panels
around the edges in preparation for soldering.
Solder all panels together, except the top and
the side panel with the hole in it. Soldering the
panels should be done with a large iron (100
waltts). The side panel with the hole in it is next.
Pull the wire through the hole, and then solder
the panel in place. Squirt some more isopropyl
alcohol inside and wash all solder joints to re-
move the flux. Mark the outside of the LNA
with “IN™ and “OUT"” so you know which con-
nector is which. Lastly, attach the top panel.
Mount the 7905 voltage regulator and connect
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the wire coming from the board to the output
lead of the 7905. The center pin (ground) of
the 7905 should be soldered to the side pan-
el. Wire in the optional LED and its resistor
if you want an indicator for power to the
LNA.

Checkout

Apply +12 to +15 VDC to the regulator.
Current draw at the input to the regulator
should be 60 ma, +/-10%. If it isn’t, you
have some type of wiring error. Examine all
the connections and check for solder bridges
or other problems. Once your unit is draw-
ing rated current, connect the output to a
spectrum analyzer if one is available. The
analyzer will tell you if your LNA is oscil-
lating (bad) or not (good). If there is an os-
cillation, check all soldered connections for
good, clean junctions. Remember: This unit
has tons of gain—one loose bypass capaci-
tor, etc., and it can oscillate. If all is OK so
far and you have access 10 a weak signal
source, apply a very weak signal (several
microvolts) at or near 1691 MHz to the in-

put, and monitor the output level. Measure
the gain of the LNA; it should be near 40
dB. If you don’t have access to a weak sig-
nal source, connect the LNA between your
antenna and downconverter and check for a
signal from the satellite. There are no adjust-
ments to make, so if you constructed the unit
properly, you should hear the characteristic
2400 Hz audio tone from GOES 8 on 1691
MHz.

You should place this LNA as close to
your antenna as possible. | have mine
attached directly to the feedhorn of my
5-foot home-brew dish. If the antenna is
located outdoors, it will need to be weather-
proofed. I have my dish located inside
our garage, so | didn’t have to weatherproof
my LNA.

How does the LNA work? Very well! Us-
ing the LNA with my dish, a downconverter
and police scanner produced a full-quieting
signal from GOES 8.

| would like to thank Roger WA9OKC for
his help in measuring the gain of the LNA,
and Tim Ciesielski for taking the photos. B

Teflon board—0.032 inch double-clad *

Gilass epoxy board—0.062 inch double-clad
Male type N Connector—3/B-inch hole mount *
Chip capacitor—500 pF Multiple Layer type *
Chip resistor—35 ohm ceramic

Feedthrough capacitors—1000 pF *
TEC-200 printed circuit film **

PC elchant—Radio Shack P/N 276-1535
5 voit regulator IC—LM-7905 tab mount
560 ohm, 1/4 watt resistor—optional
LED—optional

PR = = ok ik b RPN NN = =i

*available from:
Microwave Components
P.O. Box 1897
Taylor, Michigan 48180
313-753-4581

*ravailable from:
Meadowlake Corporation
Dept. A, P.O. Box 1555
Oneco, Fl. 34264

Parts List

RFC (coil)—5 tums #24, 0.100 inch diameter, 0.125-inch long

MACOM pan number MAAM12031 (one for LNA and a spare) ***
MACOM pan number MAAM12032 (one for LNA and a spare) **"

***available from:

Richardson Electronics

800-238-7661 (approx. $50.00 min. order)
(also Penstock BO0-736-7862 has them but
they have a $100 min. order that "may” be
lifted soon.)

» what effect soil pH may
have on grounding?

P entrance panels are a last
defense against lightning?

» the facts & fallacies of
oscilloscope sampling rates?

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

KPolyPhaser]

CORPORATION

(702) 782-2511
FAX: (702) 782-4476
BBS: (702) 782-6728

2225 Park Place - P.0. Box 9000
Minden, NV 89423-9000
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Number 6 on your Feedback card

Sailing with Ham and
Marine Radio Equipment

Carry ham and marine systems aboard without permanent installation

Al last, summertime, and some great
times out on the water aboard a boat.
But you're not going to leave your ham radio
behind, are you”

Sailing and boating with amateur radio is
a terrific way to stay in contact with folks
ashore, fellow boaters where you may be
cruising. and backup communica-
tions 1o your regular marine radio
in case of an emergency. Your
communications may consist of 2
meter/440 MHz operation, and
vou very well might want to bring
along your high frequency set,
too. This article will point out how
easy i1 is 1o put both of these systems aboard
a boat without making a permanent installa-
tion ol the entire setup. In other words, we
are not talking about a permanently installed
system where vou are bonng holes or laying
hundreds of square feet of copper foil down
in the bilge. Rather, you step aboard and, in a
few minutes, you are on the air over VHF as
well as high frequency.

VHF

A 2 meter set works greal over the water
to distant repeaters. The 2 meter band from
144 MHz 10 145 MHz 1s relatvely close to
the marine VHF band at 156 MHz. This
leads to some exciting possibilities with a
sailboat that has a masthead marine VHF an-
tenna hooked up to a 25-watt marine VHF
set down at the navigation station. The ma-
rine VHF antenna works quite mcely at 146
MHz with only a slight rise in SWR. The
tremendous boost in range because of the an-

Photo A. The lcom IC-M710 is in the marine SSB mode. set to dis-
tress frequency 2182 kHz.
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by Gordon West WBG6NOA

tenna height will be well worth the slight
mismatch when transmitting into the antenna
10 MHz away from its naturally resonant
[requency.

Don’t disturb the installed marine VHE
sctup until after you get to where you're go-
ing. You might be the only one hearing a

“You are probably wondering if there is
a way to convert a marine VHF set
over to ham radio 2 meter. Nope.”

Mavday call on marine VHF Channel 16. If
you want to play 2 meter ham radio on the
way over to that distant anchorage or island,
use the antenna that comes with your set, and
leave the marine VHF system alone. Wait
until vou get to that distant cove and drop the
anchor before you start playing ham radio
with a marine VHF installation.

Many mariners tie the marine VHF anten-
na into their 2 meter hand-held transceivers.
To do this, vou will need an adapter that con-
verts the marine PL-259 antenna plug over to
a BNC connector. These adapters are avail-
able at all Radio Shack stores. and consist of
a single piece with SO-239 threads that con-
nects to a BNC that goes to your 2 meter
hand-held antenna jack. Remove your rubber
duckie, ship on the adapter, and then unscrew
the coax cable that goes to the marine VHF
transceiver onboard.

WARNING: Use
the marine VHF an-

P P ST W | i e— e S S ey

lower sideband.

tenna only when the marine VHF transceiver
is specificallv turned off and not being used

for marine radio calls and distress channel

monitoring!

Il the cable coming down from the mast-
head antenna is rigid RG-8U, be careful not
to flex the adapter on your hand-held 2 meter
transceiver. Too much flexing on
vour hand-held antenna jack from
heavy coax cable could ultimately
break loose the hard-wire connec-
tion from the tip of the BNC jack
to the PA transistor point on the in-
ternal circuit board. If that connec-
tion gets broken, it’s a delicate fix!
Be gentle with your hand-held antenna con-
nection with coax going 1o 1t.

When you are hooked up to your sailboat
marine VHF antenna, or to a 6-foot, or 9-
foot, or 23-foot power boat white Fiberglas
marine VHF antenna, 2 melter reception will
boom in. Enjoy! Your little handheld on a 9-
dB-gain power boat VHF antenna will sound
like a 40-watt output (8X) improvement as
compared to a hittle hand-held telescopic
whip. The big marine antenna to a rubber
duckie is like night and day—even though
the marine antenna is not absolutely resonant
down at 146 MHz, you will still have one
heck of a signal on both transmit and receive
from the multiple elements inside the Fiber-
glas whip. And to a masthead sailboat anten-
na. the height of that half-wave antenna will
give you terrific results on 2 meters.

CAUTION: Don't transmit on the 440

Photo B. Now the [C-M7100 is a ham set, tuned to a 40 meter net on



MHz 70 ¢m band! Marine VHF antennas
don't work on the amateur radio 440 MHz
band, and attempting to try to get them to
work could lead to an almost direct short on
your power output jack. Many marine VHF
antennas are DC, shunt-fed, half-wave in de-
sign, and except at a broad resonant point
near 140 MHz to 160 MHz, the antenna
looks like a DC short to other frequencies.
Take my word for it, there i1s no way to get a
marine VHF antenna to transmit on the 222
MHz or the 440 MHz bands,

If this 1s your own boat, and you are an ac-
live dual-bander on 2 meters and 440, you
may ultimately wish to replace your marine
VHF antenna with a ham radio 144/440
MHz dual-band antenna, and enjoy great re-
sults on both ham and marine VHE

Modifying Sets

You are probably wondering if
there is a way to convert a ma-
rine VHF set over to ham radio 2
meter. Nope. Marine VHF
transceivers are preset for 25-
kHz steps that correspond with
the 35 marine transmit channels,
and there 1s no way to take this
type of PLL 25-kHz logic and
swing il over to the amateur ra-
dio 2 meter band. Marine VHF also has a
tight front end, and reception 10 MHz off of
|56 MHz marine reception would be next to
zip. There is absolutely no way to convert a
marine 25-watt VHF radio or a marine VHF
handheld over to 2 meter capabilities.

Yes, there is a way of modifying most 2
meter handhelds and some 2 meter VHF sets
for emergency transmit on marine VHE. But
you may not legally transmit on marine VHF
with a 2 meter handheld, because your 2 me-
ter handheld does not possess the necessary
FCC Part 80 type-acceptance spelled out n
Marine Rule 80.43: . . . Transmitters . . .
must be type-accepted for a paricular use by
the Commission based on techmical require-
ments . . .. However, in an emergency, ma-
rine Rule 80.311 allows any type of
transceiver 1o be used in a distress: . . .Sta-
tion in distress may use any means at its dis-
posal to attract attention . . .”" This means a
modified 2 meter ham radio transceiver is

Photo C. The redr of the Icom marine transceiver offers output jacks
for weather fax, data, and the APRS positioning service.

perfectly allowed to come up on marine
VHF Channel 16, 156.800 simplex, to holler
“Mayday!” in a life-and-death situation.

By the way, using your ham radio set
aboard a cruise ship requires permission of
the master of the ship before transmitting.
Same thing for private vessels—be sure to
get the skipper’s permission before you start
transmitiing over the airwaves.

High Frequency SSB

The high frequency marine radio system
offers ship-to-ship and ship-to-shore fre-
quencies for the non-ham mariner on the fol-
lowing bands:

2 MHz 12 MHz
4 MHz 16 MHz
6 MHz 22 MHz
8 MHz 26 MHz

“The ship station license does not
require a test, other than the mental
anguish in poring over FCC Form 506
and getting down all the information

the FCC requires.”

Manners cruising beyond normal VHF
marine radio line-of-sight range to the Coast
Guard and other stations are encouraged 10
equip themselves with marine SSB. FCC
Form 506 allows ship station call letters to
cover not only the marine VHF onboard, but
also long-range marine SSB equipment,
addition to radar and emergency-position-in-
dicating radio beacons. The ship station li-
cense does not require a test, other than the
mental anguish in poring over FCC Form
506 and getting down all the information the
FCC requires. For marine single sideband,
you must also hold a restricted operator’s
permit, valid for life. This is the brown card
that you might have been carryving in your
wallet from the old days of operating busi-
ness radio, taxi radio, police radio, or aircrafi
and marine radio. The restricted operator's
permit does not expire, and you obtain it by
filling out FCC Form 753. To receive a free
copy of FCC Form 506 and 753, send a
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10 TO 18 VIR

{URRENT:
i AMPFORSOW I
afy ANT FOR 500 W i

— AT -
Photo D. The Icom marine SSB (on the bortom) is tuned ro a marine
duplex channel.

large self-addressed envelope with six first-
class stamps on the inside 10 Gordon West
Radio School, FCC Forms, 2414 College
Drive, Costa Mesa, CA 92626,

Marine single sideband is channelized, by
international agreement, with specific chan-
nels for duplex operation to marine tele-
phone stations ashore. simplex channels for
ship-to-ship. and duplex channels for ship-
to-Coast Guard. (For a list of marine ITU
simplex and duplex SSB high frequency
channels, four first-class stamps and a self-
addressed envelope to Gordo will get you the
latest list.)

Marine SSB emissions are single side-
band, identical 10 ham radio HF emissions.
However, all marine frequencies are upper
sideband, whereas high frequency ham is ei-
ther upper sideband or lower sideband.

Marine SSB transceivers must
be FCC Part 80 type-accepted. The
main reason for type-accepiance of
marin¢ SSB is (o insure spectral
purity, with in-hertz frequency sta-
bility, minimum harmonics, and
user lockouts to prevent a marine
SSB transceiver being dialed into
unauthorized frequencies.

Double-use Sets?

Interestingly, that last item. “user lock-
out,” has taken a new meaning when manu-
facturers developed their latest breed of ma-
rine SSB transceivers. SGC, Inc. (Bellevue,
WA), indicated that the marine SSB Model
SGC-2000 is rated for both Part 80 marine
radio use and ham radio use. And since ama-
teur transceivers don’t require tvpe-accep-
tance, using a marine SSB with an agile syn-
thesizer on amateur radio high frequency
ham bands 1s indeed technically feasible.
with a signal that 1s just as clean as any mod-
ern ham radio set. Model SGC-2000 requires
no additional modification or “diodectomies™
to work straight out of the box on ham HF
SSB. Same thing with the Icom M-700 and
Icom’s latest dual-purpose marine/ham
transceiver, the sleek 1C-M710.

Almost all other marine SSB transceivers
are easily dialed into the amateur HF bands
with some simple keystrokes to unlock the
transceiver, or the snip of a diode here and

EXFORT MODEL
MADE IN LISA

riPowerCube™ 50 WATTS PEP & CW
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there. But once you cut a diode. vou have
now nullified the type-acceptance of that
marine transceiver for Part 80 marine use.

If you have modified that marine
transceiver permanently over to ham radio
use, no problem. Keep in mind that FCC
Part 80 rule that lets you holler “Help!™ into
any lype of set in an emergency.

But what about Model SGC-2000 and the
new lcom IC-M710, where no modification
is necessary (o access the ham bands? Is this
legal? Opinions vary within the Federal
Communications Commission.

George Dillon of the FCC Marine & Avi-
ation Branch points out amateur radio Rule
97.11 for radio equipment aboard ships; *. . .
The station must be separate from and inde-
pendent of all other radio apparatus installed

on the ship . . . except a common antenna
may be shared with a voluntary ship radio
installation . . . Dillon points out this rule is

an old one aimed at “sparky,” the commer-
cial radio operator, to prevent his playing
ham radio down on 160 meters when he
should have been listening 10 500

perform the modification, store simplex
ship-to-ship and duplex ship-to-shore chan-
nels, and have them available for a true
emergency call.

Wouldn't you rather communicate direct-
ly with the Coast Guard when you're pulling
people out of the water from a nearby emer-
gency rescue than calling Mavday on 14.313
MHz and ending up in the middle of a jam
session? | certainly would feel more at ease
out on the high seas knowing that the United
States Coast Guard Rescue Coordination
Center is just a call away over marine SSB
channels than hollering for help and ending
up with someone telling me to QSY because
they're working rare DX down the bottom
of this band.

What | recommend is to analyze how you
plan to use vour HF SSB capabilities out on
the water. If you're going to be using mostly
marine channels and marine ship-to-shore
frequencies, go with the marine SSB
transceiver, but choose the SGC or Icom sets
that require no modification for ham radio

ally feeds to a fully automatic microproces-
sor antenna coupler. On sailboats, the cou-
pler goes back aft in the lazarette and feeds
a single-wirc output (called GTO-15 high
voltage wire) to an insulated backstay or to
a 23-foot nonresonant aerial. On power
boats, the microprocessor automatic anten-
na coupler feeds a 23-foot white Fiberglas
aerial, and both systems use copper foil
down to bonded underwater through-hulls
for a good ground plane “push off.” Copper
foil is used to minimize the inductive reac-
tance found in round ground wires. Just a
couple of interconnections to the water is
all that’s necessary for an adequate ground
plane using the modern microprocessor-
based tuner. For temporary installations,
many mariners chose the Outbacker
“OBM” ham/marine resonant whip with
specific band taps for each ham band and
each marine band. Simply plug the “fly
lead” into the appropriate band—say 20
meters for ham, or 8 MHz for marine—and
the whip operates as a 1/4-wavelength, pre-

tuned, helical-wound resonator

kHz CW iraffic.

FCC’s Jerry Freeman W4lJ, an
avid ham and boater, raises the
question about a voluntary marine
SSB installation and how that sta-
tion is to be used by the licensed
amateur operator. Could the ham
go down to the boat on a Monday
and consider that marine SSB
transceiver as a marine radio for
making a ship-to-shore phone call,
and then go down to the boat on
Tuesday and put on the ham hat and consid-
er this apparatus as perfectly legal on the
ham bands? After all, hams can use any type
of radio equipment on ham bands as long as
it meets with good engineering practice and
clean spectral output. Jerry Freeman would
point out that a separate ham set and a sepa-
rate marine transceiver would definitely
meel the letter of the law, but how a licensed
ham would view an SSB transceiver would
be an interesting question to ponder. And
since voluntarily equipped vessels are not
required by law to have a specific listening
watch on marine SSB, or required by law to
have a marine SSB onboard, who's to say
that the new SGC or Icom marine transceiv-
er 1s really an SSB marine radio rather than
an agile ham rig with Part 80 emergency ca-
pabilities?

How about the popular practice of modi-
fying a ham set for marine ship-to-ship and
ship-to-shore communications? Absolutely
illegal, comment both Freeman and Dillon
of the FCC. Ham sets are not Part 80 type-
accepted for marine radio use and, except in
an emergency, cannot be used on marine ra-
dio frequencies.

Emergency Use

Any rule that prohibits a ham from mak-
ing the necessary modification to the HF
ham set for emergency marine transmit?
None on the books—and many mariners will
dive into their ham radio HF transceivers,
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“Wouldn’t you rather communicate
directly with the Coast Guard when you’re
pulling people out of the water from a
nearby emergency rescue than calling

Mayday on 14.313 MHz and ending up
in the middle of a jam session?”

use when you are no longer using this same
radio as a marine SSB set.

However, if you are an avid ham, and on-
ly need the backup of marine SSB distress
channels in an emergency, then run the ham
set aboard, but have it ready for emergency
transmit capabilities with marine channels
stored in ham memory slots. The best ham
sets for this purpose would be any Ken-
wood, Yaesu, Icom, and Alinco HF
transceivers offering 100 simplex or duplex
memory slots. The modified ham set for
emergency capabilities should also be netted
with WWYV using upper sideband for spot-
on center channel, because most ham sets
are set a couple of hundred hertz low (hertz,
folks, not kilohertz) to compensate for the
ulumate shight drift of the PLL reference
crystal, On ham frequencies, 200 hertz is
nothing—but it will quickly earn an FCC
pink slip on marine band. And using a ham
radio for routine marine channel communi-
cations will earn a major FCC pink slip if
you should get caught.

Having a marine license aboard, a person-
al marine restricted operator’s permit, and a
General Class ham license, and then using a
Icom or SGC marine set on ham radio—I
couldn't find an FCC engineer who has ever
written anyone up for a legitimate operation
of this type.

The Antenna Setup
The marine and ham SSB transceiver usu-

with a tunable tip to adjust
SWR to a mimimum.

The Outbacker “OBM" for
the ham-only/marine-only whip
must be mounted over a hori-
zontal stainless steel rail in or-
der to work. The honizontal rail
acts as the ground plane for the
I /4-wavelength whip. No metal
rail, no worky. The whip cannot
work off of Fiberglas, nor will it
work mounted to a teak or com-
posite deck. The whip does not mount at the
top of the sailboat mast, nor does it mount
with a ball mount on the side of the hull. It
must be mounted with its included stainless
steel bracket directly over a horizontal met-
al rail with at least three feet of rail on one
side or both sides of the whip. The tail
should also be counterpoised to a sea water
or fresh water ground via metal through-
hulls in the boat.

Performance on the Outbacker? Eighty
percent of what you would get with an auto-
matic tuner into a 40-foot backstay. (A
mounting installaton booklet and technical
reference sheet on the marine Outbacker an-
tenna are available free with a self-ad-
dressed envelope and 6 stamps to Outback-
er, 330 Cedar Glen Circle, Chattanooga,
Tennessee 37412: Att: Don Arnold
WD4FSY.)

Fun and Safety

Maritime mobile can be a lot more fun
this summer when you bring your ham ra-
dio equipment onboard. You don’t need to
bore holes, nor lay hundreds ol feet of cop-
per foil to achieve long-range results. And
in an emergency, you could use your ham
set on marine frequencics, t0o.

And while you are out cruising, be sure
to switch your installation back over to your
marine setup, and guard the distress chan-
nels for others around you who may need a
radio lifeline for help. 73]
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AEA AR3ISSK PWR DIVIDER FOR 2 A50-35/55 $20 05 TELEX
DX HANDY  SiIX METER HANDHELD XCVR $1689.00 425K PWR DIVIDER FOR 2 4218XL'S £2965 AR-40 3 S0 FOOT ROTATOR COMPACT $13985
ISOLO0OP REPLACEMENMNT CONTROLLER LC-1 £30 05 205K PWR DIVIDER FOR 2 2208'S 585 00 DISCOVER 7.1 7-1 1EL 30 OR 40M DIPOLE 17085
ISOPOLE 220 220 MHZ ISOPOLE $58 &5 81TSK PWRDIVIDER FORZa1788S £89 05 12AVO-8 20-10 METER VERTICAL §7TH 85
ISOPOLE 240 440 MNZ ISOPOLE 865 35 FasK 15,17M CONVERSION KIT FOR R-4 $29. 85 103-BAS 3 ELEMENT 10 METER BEAM §59 95
TEN-3 10M 3EL. 3 BOOM $95 00 1058A-5 10M 5 EL LONG JOHN BEAM $1689 95
ALPHA DELTA VB VINYL BOOT COVERS £9.00 1538A-5 15M 3EL BEAM £119.685
DELTA &N COAX SWITCH (N) TO 1.3GHZ $680.95 155CA 15M BEAM §270.85
DX-KT 160 METER ADD ON FOR DX-00 . DX-CC $39 .95 DIAMOND 203-BAS 3 ELEMENT 20 METER BEAM £219.85
LT 200 WATT 10 METER ‘T LIGHTING ARRESTOR $17.85 K-300 GUTTER MOUNT §29.05 208BAS 5 ELEMENT 20 MTR MONOBAND ANTENNA §3090085
MODEL PS-223 AC SURGE SUPPRESSOR £15.00 F-1230 1.2 GIG BASE ANT £119.95 2BDO-5 80/40 TRAP DOUBLET $50.95
DP-SPM MAG MOUNT UHFE (5aLu) 520.85 8BDQ-5 BO/4V20M BAOM 34" THAP DIFQLE $89. 05
AMERITRON S5PM-356 MAG MOUNT UHF - £20.95 GPG-2B 2 METER VERTICAL GROUND PLANE $34.95
ICP-120 INRUSH PROTECTOR (USED) 120VAC $30.95 TK-210 $29 685 2885 2 METER BEAM $30 85
ICP-120 INRUSH CURRENT PROTECTOH (120VAC) L5005 TE-214 ANT $29.95 GHE-BR GROUND RADIAL KIT DX-a8 £40.05
ICP-240 INRUSH CURRENT PROTECTOR (240VAC) $50.95 L-5000 144/430/1200 MHZ VERTICAL £12095 RRK-88 RESONANT RADIAL KIT DX-a8 $50 95
QSK-5 25 KW TR SWITCH §245. 95 UHF/MNMO ADAPTERS $1285 160MK-88 160M KIT FOR DX-88 $125.00
QSK-5 PC 2 SK'W T/R SWITCH $199 85 2165 2M OSCAR BEAM 16EL 14 BOOM $145 00
DAIWA 2178 5 FIBERGLASS OSCAR BOOM $45 00
ANTENMNA SPECIALISTS CHN-520 METER ST 85 14AMO ROOF MOUNTING KIT 12M14AVC-SNBAVT-S S40085
M-302% BLACK STALLION TRUNK MT CB ANT §18. 85 CS5-4 BNC SWITCH £31.65 LA-1{229) MIL-SPEC LIGHTNING ARAESTER 559 95
M-3046 BLACK STALLIOMN MAG MT CB ANT $18.95 CS-201 "N° 2 POSITION COAX SWITCH WN" GOLD PLATED $20 85 LA 1800 160 METER LOCADING COIL FORHYTOWER $4655
882 SENSOR SWITCH $2005 TELEX HEADSET HEADSET £59 95
BARKER & WILLIAMSON MNS-6838 140-450MKT BASE CROSS NEEDLE SWRPWR MTR £180 85 VZR COILS REPLACEMENT COILS $25.00
AS-160 SHORT DIPOLE FOR 160, 80, 40 $80 85 MNS-6638MN "N™ 140-4800MHZ BASE CROSS NEEDLE SWRPWH MTR $179.85 Vas 220 VERT $60 .95
TH-80 B0 METER TRAPS 846 95 U-86852 900-1300MHZ SENSOR SHD 65 V4R COILS HIGH WATT REPLACEMENT COILS $25.00
U-g6v 104-526MHZ SENSCH £59.05
BUTTERNUT LU-8avy "N" 140-526 MHZ SENSOR $65.00 KLM
10-11 BUTTERFLY 10 AND 11 METER BEAM $99 95 CJ-220 40" 220MHZ CLOSED 'J ANT $30. 95
MCA 12M KIT FOR HF3B $15.00 ENCOMM CJ=440 440 J-POLE-VERT £30 05
TOMCV -5 70 CM 6DB GAIN ANTENNA $30 685 HSA2 HEADSET ADAPTER ICOM/YAESU $19.95 KT34XA UPDATE KIT £239.95
TOMCV-T 70 CM ANTENNA TDB £49 95 ST-HA1 HEADSET ADAPTER SANTEC £10.00 2M-14C 2 MTR SATELLITE ANTENNA 514895
MPS MOUNTING POST SLEEVE $3 95 T0M -4 10M BEAM $189.95
F20CV-5 220MHZ ANTENNA $30.95 HEATH 1504 15 METER 4 ELEMENT MONOBANDER $210.00
20MBAX 20M RESOMATOR FOR HF2V §28 85 HWA-130 BATTERY CHARGER $15.00 15005 15 METER & ELEMENT MONOBAMNDER $4AT5.00
O 30M RESOMATOR FOR HF2V £29 85 HWA-180 MOBILE ADAFPTOR & CHARGER 52000 1Th-3 176 BEAM 82949 85
Y ] ROOF MOUNTING KIT WRADIALS 8§43 85 HWA-Z4D SOFT CASE $10.00 2006 &8 ELEMENT 20 METER MONOBANDER §799.85
SC-3000 SCANNER ANTENNA $88 85 HWA-220 CTCSS BOARD $20.00 KP-2/6M 6 METER MAST MOUNTED PREAMP 359 95
TLK TOFP LOADING KIT FOR HF2V 51995 HWA-Z30 DTRIF EEYFPAD $20.00 KP-2r220 Z20MHZ MAST MOUNTED PREAMP f99 35
HWA-2504 SOFT CASE $10.00 3-80-1:1 4KW PEP FERRITE CORE BALUN $45.00
CUSHCRAFT HWA-355 SOFT CASE $10.00 1.2-2MN POWER DIVIDER $29.95
20-3CD 3 EMEMENT 20 METER MOMNOBANDER £269 95 HW-1780 INTELLIROTOR $169.00 2M-4N 2 PORT 2 METER POWER DIVIDER $69 95
10:4CD 10M BEAM $179.656 2M-50 POWER DIVIDER $20.05
12-4CD 12M BEAM $170.95 HUSTLER 2M-E0N POWER DIVIDER £20.95
20-4CD 20M 4EL 32' BOOM $360 .05 BELT-144A 2M MOBILETRUNK MOUNT $20.05 220-2N Z20MHZ 2 PORT POWER DIVIDER £50 95
A103 30M ADD-ON KIT FOR A-3WS 869 65 BBLT-440 440 MOBILETAUNK MOUNT §29.95 440-4N 440MHZ 4 PORT POWER DIVIDER 8§69 95
A14T-22 22 ELEMENT 2 MTH ARRAY $199 95 c-29 STAINLESS STEEL SPRING (4) $12.95 W’
AFB-2 160-10M 8-BAND BALUN $30 85 c-32 BALL MOUNT (5) $6.95 2M-14CP 2 MTH 14 EL SATELLITE ANTENNA £129.85
AFM-24DA 220MHZ 4-POLE $85 00 CG-220 220 MHZ COLLINEAR ANT £21.85 ZH-4P 4 PORAT 2 METER POWER DIVIDER $65.00
AFWL-240A 440 MHZ 4-POLE 564 @5 CGT-220 220 MOBILE ANT §3695 60-2 SWL 12.7DBD GAIN, 5033 FT BOOM 6 METER ANT $350.95
CS28M 10 MTR MOBILE ANT 849 95 FXM FX-MAG MOUNT £14.00 RO KIT 144-148, 15 3D8D GAIM,. 38 3 FT. BOOM L5085
CS50M 4E-S4MHZ MOBILE ANT §45 00 FX-220 220 MHZ BASE LOADED ANT. W MAG MT $29.05 MOSLEY
CS-14™ 2M MAG MOUNT $45 55 G&-270R 144 440MHZ. B0BB0B BASE STATICN $129.95 TA-12%€R 12 METER ADD-ON KIT $25.00
CS-2208 220 MHZ MAG MOUNT £40 95 G7-220 220 MHZ TDB FIXED STATION ANT 512985 TONMNA
CSs0T 46-54MHZ MOBILE ANT $49.95 HLM TRUNK LIP MOUNT WISWIVEL BALLNATCOAX $15.85 7-18E 19EL 435 MHZ BEAM $69 95
CS.147T 2M TRUNK MOUNT £40 95 HOT REMOVABLE MOUNT WNT COAX $17.95 FeFT POWER DIVIDER 2 PORT VHF POWER DIVIDER $29.95
C5-220T 220 MHZ TRAUNK MOOUNT $45.05 MAG-2 MAG FOR BBL SERIES, XBL SERIES OF CB ANT £10.00 FOFT POWER DIVIDER 4 PORT UHF POWER DIVIDER $20.85
LAC-1 COAZ ARRESTOR £5.00 MRAK-2 ARADIAL KIT WMOUNTING CG-144/5F-2 $14.95 VAN GORDON
LAC-4N 200W TYPE(N) GAS ARRESTOR $30.05 MM-3 UNIVERSAL MNT 3/a" HOLE MOUNT W7 COAX/SWIVEL $15.95 1:1 BALUN 50 OHM BALUN $17.85
LAC-4NH 2KW TYPE(N) GAS ARRESTER §$38 95 AMX-10 10 METER 1KW RESONATOR W/MAST & SPRING £24 .05 41 BALUN 200 OHM BALUN $17.95
LC-2 200W CARTRIDGE $1295 SF-220 200MHZ MOBILE ANTENNA $10.85 HI CURRENT BALUN 50 OHM BALUN $20.85
LC2 KW 2KW CARTRIDGE $14.25 TGM-1 TRUNK GROCOVE MOUNT 3/8" X 24 THREAD $6.65 S-40 SHOHTENERS $19.00
PDa PWR DIVIDER FOR 4 13825 L35 85 UGM VHF-UHF 1/4 WAVE MAG MT. ANTENNA $1785 5-80 SHORTENERS $19.00
A115K PWR DIVIDER FOB 2 A144-11'S £26 85 VRK-1 RADIAL KIT FOR HF VERTICALS $2585 DIPOLE CENTER INSULATORS CENTER INSULATORS §895

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!




HTX-212,

Number 7 on your Feedback card

Don Johnson K7UGQ

First Look at the
Radio Shack

2 Meter

Mobile Transceilver

Radio Shack

1500 One Tandy Center
Ft. Worth TX 76102
(800) 843-7422

Price: $349.99

It looks like any other two meter mobile, but this product is unique.

ver the past couple of years Radio Shack

has established itself as a supplier of
moderately priced communication radios. In
the handheld department, the HTX-202 and
HTX-404 handhelds have been a popular sell-
ing item for the boys from Ft. Worth. Sooner or
later, you almost knew Radio Shack would of-
fer a legitimate two meter mobile radio. Since |
own an HTX-202, | was curious as to what |
might find with this new mobile and how it
compared with other 2 meter mobile radios |
owWn.

The HTX-212 looks like any other two meter
mobile. The multipurpose buttons, front panel
display, and a very small case make the HTX-
212 a nice-appearing radio, resembling most 2
meter rigs on the market today. In fact, there's
a strong resemblance to the Kenwood line of
two meter transceivers, yet after a lengthy dis-
cussion with Radio Shack personnel, | am
confident that the HTX-212 is uniquely a Ra-
dio Shack product. In addition to the transceiv-
er itself, the manual, a single-fused power ca-
ble, the DTMF microphone, and a mobile
mounting bracket are neatly packaged within
the small shipping box. The mobile bracket
can be mounted either on the top or the bot-
tom of the radio. Large thumb screws with rub-
ber washers and a microphone attach-clip
complete the mobile attachment.

Features

The HTX-212 offers selectable power out-
put (10 or 45 W), built-in DTMF encoder and
decoder, dual VFOs, 31 memories, multiple
scanning schemes, and extended receive fre-
quencies. Couple these and other features
with probably the best sounding transmit audio
of any transceiver on the market today and
you have the Radio Shack HTX-212.

The receiver is a dual conversion type, with
a first IF of 21.4 MHz and a second IF of 455
kHz. With 0.25-microvolt sensitivity, not too
many calls will go unheard.

The front panel layout is fairly standard;
however, some features requiring the use of
multifunction buttons can be confusing, if not
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dangerous. This holds true especially if you try
to access them while driving. Several buttons
are not intuitive, so keep the plastic cue card
close by. The manual does not address all the
functional indicators in the display, but, fortu-
nately, most operators can figure out most in-
dicators without any explanation. When pow-
ering up, all annunciators in the display light
up and a three-tone announcement signifies
“all's well.”

Panel brightness is adjustable as
bright/dim. However, during daylight you'll find
no difference, and in the dark the difference
between bright and dim is functionally insignifi-
cant.

CTCSS encoding and decoding are both
supplied as standard features. Unlike some
radios which limit the number of stored digits
to 6 or so, the HTX-212 allows up to 16 digits
per CTCSS memory, enabling the operator to
store access codes and commonly called
phone numbers, a safety feature while driving.

The HTX-212 did not get hot during long
periods of operation on high power, due to the
extra large finned heat sink. Nor did the radio
get hot or fail when it was run at full power
without an antenna. The HTX-212 SWR pro-
tection circuits are designed to protect it while
transmitting at full power without an antenna
load, or with a dead short at the antenna con-
nector.

There are two methods of selective tone
paging, subaudible and standard DTMF tones.
When chosen, either method will tum on the
speaker and sound a three-tone alert. An “au-
to-reply” confirmation code can be automati-
cally transmitted to the sending station, ac-
knowledging receipt of the call. For those op-
erators who need selective calling, the HTX-
212 offers group calling. A large group (e.g.,
local RACES or search and rescue groups)
can be individually assigned a special identifi-
cation number. The whole group can be simul-
taneously sent a page, or any portion of the
group can be earmarked for calling.

The HTX-212 has the scanning functions
common to all two meter rigs on the market:

band and memory scanning, selectable
boundaries, lockouts of unwanted channels,
call and priority channels, etc. All scanning
commands must be initiated from the front
panel, as Radio Shack does not offer scanning
from the up-down buttons on the microphone.
During my tests of the HTX-212, | found that
reaching for the small memory scan button or
accessing the timed two-button sequence for
VFO scanning can be difficult, if not unsate.

Manual

The 40-page manual is written to satisfy all
classes of users. The novice will not be inti-
mated by technical language while experi-
enced users should not be insulted, either.
Several diagrams illustrate the hows and whys
of assembly and mobile mounting, very helpful
if you've never had the opportunity to install a
mobile rig. As with other Radio Shack equip-
ment, I'm sure they will offer one of their excel-
lent service manuals.

An X-ray view of the mike plug identifies all
eight wires for use in connecting a packet
TNC system. No mention is made of the type
of plug or where you can get one, but Radio
Shack’s corporate offices assure me that the
plug is used in computer networking and is
carried as their part number 279-440.

Separate from the manual, a plastic cue
card lists the more common and popular fea-
tures. The card is well done and designed 1o
fit in your car’'s sun visor. One of my other two
meter mobile rigs came with a fold-up wallet
cue card. After several months pressed in my
wallet, the card was not usable.

Performance

Attempts to introduce cross modulation and
intermodulation were fruitless. Although my
testing was in a non-lab environment, | spent
two weeks on the road through New York, Ver-
mont, and Connecticut, during which | subject-
ed the transceiver to actual everyday use, in-
cluding leaving the rig in a rental car overnight
in minus-13-degree cold, installing the rig in
three different vehicles, and getting power



from both direct battery connect and cigarette
lighter plugs. Results: no problems! | purpose-
ly puiled up behind city vehicles that were
transmitting, drove through Hartford's infa-
mous “intermod alley” and ran another two
meter rig in the car. Never did | experience
any unwanted interference. This exceptional
selectivity feature of the HTX-212 is the result
of the Radio Shack engineers' use of a
“Tracking Bandpass Filter.” TBFs are expen-
sive and seldom seen in amateur radio equip-
ment. The front end of the HTX-212 is as tight
or tighter than the HTX-202 handheld. To the
country boy, front end selectivity may not be
very important, but anyone near the big city
needs all the help they can get.

One of the first things noticed when | put
the rig on the air was its excellent transmit
and receive audio. At one time or another,
someone will comment about the excellent
quality of the transmit audio. While sitting in
the mobile with the windows down, I've had
no problem understanding stations through
the built-in speaker.

Criticisms

Owning the HTX-212 has been a love-hate
relationship. The good features | covered
above.

What's missing? The ability to store out-of-
band frequencies in memory. Since you can-
not store the local weather frequencies or
public safety stations, you have to ask why
the expanded receive even exists. However,
either one of the two VFOs can be used as
scratch pad memory allowing storage of any
two out-of-band frequencies. Of lesser import
is the unlit keypad on the microphone. | say
lesser only because backlit microphones are
seldom visually clear enough to see in the
dark, anyway. However, | know of no other
major contender in the two meter mobile are-
na that does not have a backlit DTMF mike.

Although this is a mobile transceiver, | feel
that Radio Shack engineers forgot the er-
gonomics of mobile operation. Using the
DTMF memories while mobile can be a bit
dangerous. As many as six key strokes must
be made to set the correct DTMF channel, ac-

cess the frequencies, and reset/return to nor-
mal operation. | programmed the access (UP)
code for the autopatch of a local repeater in
DTMF memory 1, my home phone number in
memory 2, and the disconnect code in memo-
ry 3. In my neck of the woods, autopatch ac-
cess codes are five characters or more. The
multiple key strokes required on the HTX-212
should only be done while the automobile is at
rest. Better yet, manually keying in an au-
topatch may actually be easier and faster!

The only performance flaw | found is in the
squelch. Once set, the set point appeared to
drift. Motorboating begins with the squelch
eventually opening completely. | also ob-
served that the squelch set point appears al-
most at the end of the squelch control travel,
approximately 30 degrees from the end. At-
tempts to isolate the cause to something in
the car was futile, indicating randomness. |
noted this problem in all three rental cars and
also the family car, usually after extended op-
eration.

Value

When comparing suggested retail prices,
the HTX-212 is positioned as much as 25%
less than the suggested list price of the com-
petition. However, street prices of other
transceivers, coupled with sales promotions,
(often called promos) could eliminate any pric-
ing advantage. Regardless, one area that
competition won't be able to approach is the
extended warranty offered on the HTX-212.
For less than $8.00 a year, five years of war-
ranty can be purchased from Radio Shack
dealers.

Wrap-up

The HTX-212 is a small two meter mobile
transceiver that, like its sibling the HTX-202,
may become the number one selling two me-
ter mono-bander. The value of this rig does
not lie in its features or any superficial gim-
micks but in its robust design and high quality
of manufacture. Setting the inconveniences
aside, the HTX-212 is a solid rig, with perfor-
mance equal to or better than what is avail-
able in the market today. 73]

Freguency range:
Steps:

Memory channels:

Sensitivity:

Spurious response atten.
and adjacent channel rej.:
Audio output:

Hum/noise:

RF Qutput:
Spurious emission :
Max. deviation:

General

144.60—148.00 (Transmit)
136.00—174.00 (Receive)
510/12.5/20/25/50/100 kHz

1 calling frequency memory
30 standard frequency memories

Mode: FM (F3)
Power Supply: 13.8 VDC + 15%
Cutput/current drain: Transmit—high (45 W) = 9A

fow (10W)=7 A

Rec-stdby—0.1 mA
Dimensions: 42 x 142 x 160 mm

Receiver

Type: Dual conversion superheterodyne
Interm. Freguency: 1st: 21.4 MHz

2nd: 455 kHz

0.25 uV for 12 dB SINAD

Both better than 60 db
2.0 watts w/2% distortion max.
Greater than 40 db

Transmitter

45 W (high)/10 W (low)
Better than 60 dB
5 kHz

,CnrnerBeam?

\‘_Enx 50062 Provo UT 84605

SWR < 1.2:1 across the band
Gain of a 15 ft Yagi

No dimension over 7 ft

40) dB Front-to Back Ratio
60° Haif-power Beamwidth
Mounts directly o mast

Vertical or Horizontal Polarization
2meters 5145, 220 MHz $145, 70cm 5115, Dual 146/440 5165

Weighs only 10 Ibs, Add $11 Shipping & Handling. Info SL.

Order HotLine
801 373 8425 _,)

AntennasWest

CIRCLE 380 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

({3, EH.YOST&CO.

2211 D PARVIEW RD.
MIDDLETON, WI 53562

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

The World of Ham Radio
Callsign May 95 Database

You can have the latest US and Foreign
callsigns available. 20,000+ software files
for amateur radic. AmCall auto-logging
station log book included with every CD.
Over 1,350 Radio Mods. The latest space
photos. The newest releases of amateur
software. 1,100 images of lost & missing
children. Thousands of SWL frequencies.
Published every JAN/MAY/SEFP Special
rates for clubs, FTP, BBS, & PBBS
sysops. DOS & Windows compatible.
Can you afford to be without the biggest
& best CD for amateur radio? Subscribe
and get 3 issues for $99 US, 3109 Foreign
Single issucs 539 plus shipping: USA %3,
Overnight USA 510, Foreign Air Mail %5
AmSoft, PO Box 666, New Comberland, *
PA 17070-0666 LISA, FAX TIT7-938-6767
Internet: amsoft @epix.net

AmSott 717-938-8249

MasterCard

CIRCLE 113 ON READER SERVICE CARD

COLOR SLOW SCAN TV

for the
|SZ=) SOUND BLASTER

% SrEn

Now send and receive Slow Scan TV with 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 B&W,
Robot 36 & T2 COLOR and Scotty 1 & 2 in COLOR.

Requires PC, VGA 640 x 480 - OHLV $99:95

256 colors, and Sound Blaster
SLOW SCAN Il ..............540.00

compatible sound card.
AUDIO ANALYZER ............5$39.85 a
Voice B15-398-2883

Harlan Technologies Fax 815-398-2688
5931 Alma Dr. - Rockford, lllinois 61108

CIRCLE 187 ON READER SERVICE CARD

Shipping 35 - Overseas 310
Iincis residents add 6.25% tax
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Number 8 on your Feedback card

by Michael J. Geier KBIUM

Absolute Value Systems
115 Stedman Street
Chelmsford MA 01824-1823
Telephone: (508) 256-6907
Price Class: $239.95

Pasokon TV Slow-Scan

TV Interface

SSTV for everyone!

mateur slow-scan TV has been around

for many, many years. The first experi-
menters used long-persistence phosphor dis-
plays “liberated” from old radar systems, and
the quality was crude, to say the least. Still, it
was a tremendous achievement to transmit
pictures over our 3-kHz voice channels, and
the SSTV art has slowly evolved ever since.
The next wave used dedicated scan convert-
ers, which were digital memory boxes that
could convert the normal TV scan rate down
to something slow enough for narrowband
transmission. The converters worked well,
but they were quite expensive, and most
were limited in their image processing capa-
bilities beyond the basic functions of trans-
mitting and receiving.

There are still plenty of the latter-genera-
tion dedicated scan converters on the air,
and a few are still being made. These days,
though, the trend is toward a more powerful,
cheaper SSTV realization using that ubiqui-
tous digital box we all love so much: the per-
sonal computer.

Wanna see what's being sent on 14.230
and 14.2337 Wanna send some pictures of
your own? All you need is an IBM-compatible
computer and the new Pasokon TV system,
which includes an interface board and the re-
quired software. | just recently got mine, and
I'm having a great time with it.

What You Need

Although the system can be run on a 286,
you're much better off with a 386 or
higher processor. | tried using it on
my old 286, and it worked on most
modes, but came up with “machine
too slow” when | tried to receive
some Robot 12-second pictures,
which come in pretty fast and actu-
ally demand more of the computer
than the newer, slower modes.

You need a standard ISA bus;
the thing won't work with a microchannel bus
of the PS/2 type. The more memory you
have, the better, but you can run the system
on anything, even 640K! Extra memory, how-
ever, lets you store multiple pictures in RAM,
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Photo A. Screen shnr of Pasokon's Mac/Windows-like inter ﬁn .

which is extremely handy, for reasons I'll get
into shortly. A mouse is very useful with the
FPasokon system, but you don't need one. |
don’t have one and I'm able to use all the
functions without it.

The quality of displayed pictures depends

“The system works best on a
1-meg card with 32K color capability
and VESA 1.2 conformance.
| tried it with such a card, and the
pictures were pretty stunning.”

a great deal on your VGA card. The system
works best on a 1-meg card with 32K color
capability and VESA 1.2 conformance. | tried
it with such a card, and the pictures were
pretty stunning. You can, however, use it with

a less capable card. My 1-meg card blew a
RAM chip (through no fault of the Pasokon)
and | switched back to my old 512K, 256-col-
or card. At first, it looked terrible. After read-
ing the manual, though, | ran the included
universal VGA driver, and it allowed the Pa-
sokon to use my card in a better
graphics mode. The result was that
pictures looked almost as good as
with the 1-meg card, though not
quite. No matter which card you
use, the system still receives and
saves pictures in the highest quali-
ty: if you later upgrade your card,
you can see previously saved pic-
tures in higher quality!

What You Get

The Pasokon TV system consists of an in-
terface board, a 3.5" disk and a user manual.
The interface board is basically a modem



SPECTRUM ANALYZER SCOPE ADAPTER

1 MHz TO S500MHz
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100% FACTORY ASSEMBLED NOTA KI T MADE IN THE USA

MUST FOR EVERY SHOP: any Ham Shack, Radio Service Shop or

- SAS00ADP Spectrum Analyzer Scope EMI Test Lab. MADE IN THE USA Not ~SASO0ADP onLy $399.00
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SPECTRUM DISPLAY MONITOR $995.00 TWO FULL FUNCTION ANALYZERS

The SASO0A easily attaches to any receiver IF output jack. Providing Quality & Performance with 80dB on Screen. -100 dBm Sensitivity,
a panoramic signal display of your scanner or communication receiver. Center Freq. Display, +/- 5KHz Narrow Band Filter 50 MHz Marker.
The SAS00A is a Full Function Spectrum Analyzer with +/- SKHz DISPERSION ZOOM, Baseline Clipper, Adjustable Sweep Speed,
Narrow Band Filter, Center Freq. Display, 50 MHz Marker. SAS00A Video Filter, and 40dB Input Attenuation. SA1300B 1-1300MHz

The first affordable Professional Spectrum Monitor/Analyzer for all :
serious Ham Radio and Radio Monitoring Operators. With Opt. 1,3,5,6  SA1800C 1-1300 & 850-1850MHz $2395 win Opt. 1,3,5.6

ADVANTAGE INSTRUMENTS CORP. MC -VISA - DISCOVER call 800-566-1818
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Photo B. With the press of a key, the interface vanishes, and the image grows 1o full-screen
(320 x 240) size.

and a timing circuit which helps the computer
decode the SSTV information. The computer
itself does most of the work, which is as it
should be. The system supports just about
every SSTV mode ever created, including
the AVT (Amiga Video Terminal) standard.
Unlike other modes, AVT does not use hori-
zontal sync pulses, requiring very precise
timing on both the transmitting and receiving
ends in order to avoid slanted or distorted
pictures. There are some advantages to that
approach, the biggest one being that fading,
noise, or QRM cannot mess up the sync tim-
ing, because there isn't any sync in the first
place! Pasokon TV supports the
AVT mode the right way, using its
own onboard, crystal-controlled tim-
ing oscillator, rather than trying to
rely on the computer's timing, which
can vary from machine to machine.
To make sure the timing comes out
exactly right, there's even a tnmcap,
accessible from the outside, so you
can set it perfectly. You can do this
several ways: by watching pictures
as they come in, using an external receiver
to calibrate the oscillator, or connecting a fre-
quency counter. If you have one, that's the
quickest, best method. The board comes
pre-calibrated, so you may not have to do it
at all.

It is important to note thalt, like all currently
available computer-based SSTV systems,
the Pasokon does not include a video digitiz-
er to get your own pictures into the computer
for sending. Of course, you can still send
computer-generated images and pictures
you've received from other stations, but, if
you want to send live “snaps” of yourself,
your shack, your dog, or that latest home-
brew gadget on your workbench, you'll have
to find some way to input the pictures. Digi-
tizers can be had for about $300, or perhaps
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you can use a friend’'s unit to get a bunch of
pictures ready for transmission. Once you
have them on a disk, you can put them into
your computer and be ready to go.

Getting It Running

Basically, you just plug the board in, install
the software and wire up the cables. Al-
though common winng schemes are shown
in the manual, no pre-wired cables are avail-
able; there are just too many kinds of rigs out
there to make that possible. Cleverly, the Pa-
sokon board includes a relay for audio rout-
ing, so that you can keep your mike connect-

“All you have to do is fire up
your computer, set your rig on
an SSTV frequency such as 14.230,
press the on-screen ‘receive’

button and wait.”

ed. Or, if you're using your radio’s accessory
connector, you can keep your TNC, RTTY
unit or other outboard gadget hooked up.
When you operate SSTV, the Pasokon takes
over and routes the audio to itself. When you
go back to other modes, the relay switches
out and the Pasokon effectively disappears.
Iit's all pretty convenient. You will, however,
have to make the cable, using the included
interface connector and your own audio
plugs, which you provide. But heck, we're
hams! If we can't even wire up an audio con-
nector, what are we doing in this hobby? For
most of us, it should be no problem at all. |
had mine up and running in about fifteen
minutes. and it worked the first time.

If you have a standard PC, with standard
addresses and interrupts, the Pasokon board

should be all ready to go. Just plug it in and
you're done. If, however, your machine has
some conflict, perhaps due to other penpher-
als sharing the same address space or
something, you'd better know something
about PCs and their architecture. You can
set the Pasokon for other addresses and in-
terrupts, but the manual assumes you know
what you're doing; it's not written for begin-
ners.

By the way, you can't run this thing under
Windows, Dosshell, or any other menu shell
program, because the decoding of SSTV sig-
nals requires very precise timing with which
the menu programs can interfere. So, you'll
have to quit out of Windows and run it under
DOS. Luckily, it's no big deal to do that.

How It Works

After the software loads, you're presented
with a Mac/Windows-like screen, with vari-
ous buttons for transmission, reception and
mode. At the top are pull-down menus for
numerous functions, including saving and
loading pictures, selecting from the included
noise-reduction and enhancement routines,
and even running other programs (such as
for a digitizer) without quitting the Pasokon
environment. You can use the menus with a
mouse or by pressing the ALT key.

Receiving Pictures

All you have to do is fire up your computer,
set your rig on an SSTV frequency such as
14.230, press the on-screen “receive” button
and wait. The Pasokon decodes the VIS
(vertical interval signal) codes which tell
SSTV systems in what mode the picture is
sent. It's really nifty to watch it switch to, say,
Martin 1 when the picture starts. I, though,
you tune in after the picture begins, you can
still select the mode manually, as long as you
know what it is. That might also be
necessary if noise or QRM ob-
scures the VIS code. Most of the
time, though, the automatic feature
takes care of it quite well.

If you're using an analog rig, or
the sending operator is a bit off fre-
quency, you may need to fine tune
your receiver. The Pasokon in-
cludes a real-time, on-screen tun-
ing indicator that is actually an au-
dio spectrum analyzer! It shows you the in-
coming audio on a little, vertical graph, with a
red box at the bottom for the sync. To tune,
you just center a line within the box, and
you're done. It isn't very critical, though, be-
cause the software will lock to signals as
much as 100 Hz off frequency. The line also
serves another function: it indicates the soft-
ware’s degree of certainty that it is, indeed,
receiving sync pulses. As the sync is re-
ceived, the line gets longer. If fading or noise
starts to obscure the sync, the line shrinks
and eventually disappears.

As a picture comes in, it's displayed in re-
al-time in a generous window next to the tun-
ing indicator. After the image is complete,
you can press a button and the user inter-
face will go away and be replaced by a full-



screen image of the received picture in all its
320-pixel by 240-line glory. It looks great!

Well, usually. If QRM or other noise has
damaged the picture, you may be able to
clean it up a bit using some of the included
Image enhancement features, such as low-
pass filtering or two kinds of noise reduction.
Depending on the original state of the image,
these features can really help, although they
sometimes blur the picture more than you
might want. That's no fault of the Pasokon
software, though; it's an unavoidable price of
some of these kinds of image manipulation.

If you have extra memory, here's where it
comes in handy. Instead of saving the picture
immediately, which might cause you to miss
the next one coming in, you can just leave it
in memory. A small box at the bottom of the
screen will display it in postage-stamp size.
Depending on how much extra memory you
have, you can get up to ten simultaneous
pictures across the bottom of the screen. My
2-meg machine gives me four of them. | just
save ‘em up until there's a lull on the fre-
quency, and then | store them to disk at my
convenience.

Two extra-cool features in the Pasokon
are its sync squelch and auto-save, which let

“The Pasokon is the
most fun I've had on
amateur radio in a
long time. | highly
recommend it.”

you walk away and snag pictures automati-
cally. The sync squeich makes sure voices or
noise don't get misinterpreted as picture da-
ta, and the auto-save dumps received pic-
tures to disk, using a numbered naming
scheme. So, you can start it all up, go away
for awhile, and come back to a whole bunch
of images already stored on your hard drive.

Transmitting Pictures

As | mentioned before, there's no included
digitizer. There is, however, a provision to
take 3-D pictures! The procedure requires
you to take two snaps with your digitizer, one

for the left and one for the right view. The
software then alters the colors of the two
views and combines them so that the result-
ing picture looks 3-D when viewed with
red/blue glasses, which are included. And
yes, you can send that image and it will still
look 3-D at the other end, as long as the re-
ceiving operator also has the glasses.

To send a picture, you just get it into mem-
ory, either by digitizing some video, loading a
stored image from disk or simply receiving a
picture off the air, and then select the desired
transmission mode and press Xmit. Away it
goes! You don't have to convert the image in
any way to use it in various modes. Even if
you received it in Scottie 1, you can send it in
AVT if you feel like it.

There’s an externally accessible trimpot on
the board which lets you adjust the audio
output level, so you can set it up for the de-
sired output power level from your radio.
Many radios can't send SSTV or other full-
duty-cycle modes at full power, requiring you
to reduce it to half or less. | set mine up so it
would put out 50 watts with the mike level
control set to its normal voice position.

What | Liked

The Pasokon does exactly what it's sup-
posed to, and it does it well. It supports vari-
ous graphics standards, including GIF, TGA
and PCX, so you can easily upload your re-
ceived pictures onto online computer net-
works. And, converting a TGA file into GIF is
as simple as loading it and resaving it in the
new format. The software is easy to use, and
the hardware installation is fairly hassle-free,
as long as your computer doesn't have any
special requirements. The cost of the system
is very reasonable for whalt it does.

What | Didn’t Like

There isn't much to complain about on this
thing, but there are a few minor points. When
you save a picture, the screen doesn’'t show
its filename above the image until you reload
it. That makes it hard to know which received
pictures you've already saved. It would be
better if the filename appeared as soon as
the save was complete.

Although the image enhancement features
work decently, there's no provision to replace

“hits,” or noise-destroyed lines of video, with
the previous line. That technique is standard
in VCRs and is present in various computer
image systems, and | wish it were available
here. Of course, you could load the image
into other software to fix it, but it would be a
lot more convenient if the capability were
included.

The pull-down menus are handy, but,
when used without a mouse, they don't allow
you to scroll down the options to pick the one
you want. Rather, you must select the de-
sired function by its letter. If you try to scroll
down the menu, it just rolls up and disap-
pears.

The manual, while fairly complete, is not

“If you’ve ever wanted to
get into SSTV, this is a
great way to do it!”

written for the computer neophyte. Some of
the explanations could be more complete,
particularly regarding addresses and inter-
rupts, a subject which confuses many people.

Conclusion

If you've ever wanted to get into SSTV,
this is a great way to do it! | hope digitizer
hardware comes down in price enough that
computer-based systems can include It.
Even if you have to buy a separate one,
though, the price of a complete computer-
based SSTV system is far lower than that of
a dedicated scan converter, and the utility is
much greater. The Pasokon is the most fun
I've had on amateur radio in a long time. |
highly recommend it.

Oh yeah, before | forget . . . A demo, re-
ceive-only version of the Pasokon system
called EZSSTV is available on various
computer networks, including the ARRL BBS
and the Internet. It won't save pictures
to disk, and it only supports a couple of
the modes, but you can get your feet wet
with a simple, one-chip, home-brewed inter-
face and see how much fun SSTV is.
There's also an SSTV primer from the same
sources. Happy video, and I'll see you on
the bandsl! i3]

] 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 ::u_rrml fiyer

Walking-Stick Beam?

Hold it in your hand—it's a walking stak
made of aluminum with rubber ends. But in-
wgether in 2 minutes. Ready for the T-

unt. Heady 1o get your signal out of a hole
ity the repeater. No btk gilﬁ io drop and gel
lost. Everything s clesn and tight and ough.
2meters $79, 70 ecm $49. Weighs nnlg I b,
Add §6 Shipping & Handling. Info 31,

AntennasWest Order HotLine
| Box 50062-S Provo UT 84605 801 373 8425

CIRCLE 324 ON READER SERVICE CARD

LiTZ+ LONG TONE/DTMVIF DECODER

* PC com
- Software allows casy

- Software s

LTZ-01

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. 1 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.
» L'TZ-01 uses a nonvolatile EEPROM for setup storage.
patible software included for programming/monitoring.
of all LTZ-01 features including events, alents, and timers.
- Software contains monitor function “;'I;hll optional disk logging of all DTMF activity.
detailed pnnung o :
- Simple mmn o mﬂlm goml ofmlﬁrmmdnwmmdm' g 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.

$89.95+SH
Advance Design Laboratories, Inc.

VISA/MC/COD
1-800-701-8873

CIRCLE 161 ON READER SERVICE CARD
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Number 9 on your Feedback card

by Peter H. Putman KT2B

Maldol USA

4711 NE 50th

Seattle WA 98105
Telephone: (206)-525-9158

Price Class: HS-2 144 MHz yagi, $54.99 (MSRP);

Maldol Antenna’s
HS-2 and HS-75

Check out this pair of lightweight VHF/UHF yagis.

Maldol HS-75 440 MHz yagi, $54.99 (MSRP)

agi antennas are everywhere—HF, VHF,

UHF, log periodics, monobanders,
duobanders, and even triband yagis are ev-
eryday fixtures in many amateur radio sta-
tions. While most hams who use Yagis proba-
bly have fairly large models permanently at-
tached up on a tower or roof support, there
are times when a small, poriable yagi comes
in real handy—especially when operating at
VHF and UHF frequencies. Such instances
could include foxhunts, temporary emergency
or special event stations, and remote links for
repeaters and packet stations.

One recent eniry into the small yagi market
is Maldol Antennas of Japan, who has de-
signed a couple of lightweight beams for
portable use. Maldol had a large, eye-caich-
ing display at the 1994 Dayton Hamvention
featuring an array of yagis and omnidirection-
al antennas for a variety of uses. | was in-
trigued, and after a brief conversation with
Jim Smith KA7APJ, the U.S. importer for Mal-

dol, | was able to procure a few test models
for review.

The Maldol HS-2

Maldol's HS-2 2 meter yagi is an extremely
lightweight (about 1 Ib.) three-element yagi
intended for direction finding and foxhunting,

“What makes the HS-2 of
interest is that its boom
length will fit in many
nylon zipper cases
commonly found in
camping supply stores ...”

but has many uses beyond these. It mea-
sures a short 44.5" and employs a traditional
gamma-match feed with UHF connector

Photo A. The Maldol HS-FOX2 2 meter antenna.
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(Photo A). What makes the HS-2 of interest is
that its boom length will fit in many nylon zip-
per cases commonly found in camping supply
stores, making it a breeze to pack up the HS-
2 for portable or backpack operation.

The three elements fasten to the boom
with a clever design. Each of them has a
threaded bushing centered on the element.
You insert each element into the boom and
secure it by attaching a washer and wingnut
on the opposite side, which makes for a very
quick setup (Photo B). All elements and
mounting hardware are made from stainless
steel for corrosion resistance, but it's not like-
ly that you'll want to leave this antenna per-
manently mounted outside—the HS-2 is so
light that it could be easily damaged during
an icestorm or by an ill-timed falling branch.

The driven element has a couple of pieces
to assemble to build the gamma malch, con-
sisting of a standoff block with a UHF con-
nector and a coaxial sleeve with a tapped

Photo B. Close-up of the mounting scheme
on the Maldol HS-2 and HS-75.



Hmsa&mpmspmkamm fits “Mri28s  These unrMFJ SpeakeﬂMwsmsn;
comfortably in your hand and has a full $24°5 small and so lightweight you'll forget
size speaker for crystal clear audio. dw{rﬂhere-unﬂyougﬂamﬂ

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

with the volume turned down.

First-rate electret mic element and full
size speaker gives superb audio on transmit
and recieve. Earphone jack, PTT, light-
weight retractable cord. Gray. 1'/ax2x3 1n.

MF]J-284 fits Icom and Yaesu.
MF J-286 fits Kenwood.

MFJ ACCESSORIES

/Mlcs

Kenwood; MFJ-283 for split

xcellent audio from electret mic
element and speaker. Has swiveling lapel
/pocket clip, PTT button with transmit
LED, earphone jack, lightweight
retractable cord. Available with L or
regular connector. Tiny 2x1"/ax'/s 1n.

Order MFJ-285/MFJ-285L for ICOM,
Yaesu, Alinco; MFJ-287/MF]J- 287L for

MFJ-283, MFJ-285,
J-285L, MFJ- ZBSW
MF]-287 or MF]-287L

‘24

L Connector also

MFJ Artificial RF Grnllncl
MFJ-931
$F O

Creates
artifical RF " -
ground that eliminates or reduces RF
hot spots, RF feedback, TVI/RFI, weak
signals caused by poor RF grounding.

Greaﬂy improves your signal if
you're using a random wire or longwire
antenna with an ineffective ground.

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

20 Meter cw 'Ih-meim
MFI-9020 e 3= "'%
1179 < - =

Throw this —f == ¥

tiny MFJ] 20 Meter
CW Transceiver in a corner of your
briefcase and enjoy DXing and

ragchewing wherever }"ﬂll go. You get
a high performance superhet receiver,
crystal filter, RIT, AGC, vernier tuning,

sidetone, speaker, up to 5 wats output,
semi/full break-in, much more. Free
manual. See free MF] catalog for 40,
30, 17, 15 Meter versions, keyer, audio
ﬁlter power pack, tuner, antennas.

Active Antenna
g Radio TV Handbook" says
MFJ-1024 is a " first rate easy-to- operate
active antenna...quiet...excellent dynamic
range...good gain... low noise...broad
&uﬁty coverage.. . excellent choice.”
ount it outdoors away from elec-
trical nmsr: for maximum signal, mini-
mum noise. Covers 50 KHz - 30 MHz.
Receives strong, clear signals from
all over the world. 20 dB
attenuator, gain control,
ON LED. Switch two
receivers and aux. or active
antenna. 6x3x5 in. Remote
has 54 inch whip, 50 ft.
coax. 3x2x4 in. 12
t_” 2 VDC or 110 VAC with

MFJ-1312, $12.95,
129%° MFI-1024

Cross-Needle SWR Meter

MFJ-815B
iﬁ"l
Peak/

wverage Cross- P
Needle SWR/
Wattmeter. Shows SWR, forward/
eflected power in 2000/500 & 200/50
vatt ranges. 1.8-60 MHz.

Mechanical zero. SO-239

sonnectors. Lampuses 12 VDCor 110
vAC with MFJ-1312, $12.95.

“Teflon® is a registered trademark of Dupont”™

=

F)-1704
Select any of several antennas from your operating desk with these

MF]J Coax Switches. They feature mounting holes and automatic

grounding of unused terminals. One year unconditional guarantee.

$34° \iFr-1701 MFJ-1702B

MFJ-1701, $34.95. 6 position antenna switch. SO-239 connectors.
50-75 ohm loads. 2 KW PEP, 1 KW CW. 10x3x1Y%:in. DC-60 MHz.

MFJ-1702B, $21.95. 2 positions plus new Center Ground. 2.5 KW
PEP, 1 KW CW. Insertion loss below .2 dB. 50 dB isolation at 450 MHz.
50 ohm. 3x2x2 in. MFJ-1702BN, $31.95, N connectors, DC-1.1 GHz.

MFJ-1704, $59.95. 4 position cavity switch with lightning/surge
protection. Center ground. 2.5 KW PEP, 1 KW CW. 50 dB i1solation at
500 MHz. 50 ohm. 6Yax4Ysx1Ysin. MFJ-1704N, $69.95, N connectors.

Loads for I-l’/\fl-l’/lll‘
MF] has a full line of dummy
loads to suit your needs. Use for
tuning to reduce needless (and
illegal) QRM and save your

finals.
MFJ-260B, $29.95. VHF/ MFJ-260B 59 MFJ-264

HEFE. Air cooled, non-inductive 50 ohm resistor. SO-239 connector. 300
Watts for 30 seconds, derating curve. SWR less than 1.3:1 to 30 MHz,
1.5:1 to 150 MHz. 212x2V2x7 in. MFJ-260BN, $34.95, N connectors.
MF]J-264, $59.95. Versatile UHF/VHF/HF 1.5 KW load. Low SWR to
650 MHz, usable to 750 MHz. 100 watts/10 minutes, 1500 watts/10
seconds. SWR is 1.1:1 to 30 MHz, below 1.3:1 to 650 MHz. 3x3x7 in.
MFJ-264N, $69.95, N connector. MFJ-5803, $4.95, 3 ft. coax/ PL-259.

MFJ Low Pass Filter MFJIuInH:PnHIu

Suppress MPFJ Deluxe Iambic MFJ
TVLRET N3gos Paddles feature a full
telephone and range of
other interference adjustments
by reducing in tension
unwanted and contact S
han'nnmc oing to your antenna. Spacing,
T's exclusive Teflon® self-adjusting
ﬂ:fffcrnr Technology nylon and steel needle bearings,

round contact points that almost never
need cleaning, precision machined
frame and non-skid feet on heav

chrome base. For all electronic CW

capacitors, hi- deucturs
plane shielding, RF tight cabinet
gives excellent TVI/ RFI

protection. Full legal power

1 8-30 MHz. Mounting tabs. keyers.
Fulll Color FAX MFJ/Bencher Keyer
Use your  MFJ-1214PC The bestof all CW  MFJ-422B
computer and ‘].49" worlds --a deluxe MF] s3] 349
transceiver tu - g
receive, disp lay

,—.-"J-.-.-- 2
and tran'mut Q % ﬁ

brilliant full color news phnmr;
and incredible WeFAX weather

maps with all 16 gr E,T'% levels. Also
receive/transmit Y, ASCII
and CW,

Keyer using a -

Curtis 8044ABM s
ch:im a compact

package that fits

right on the Bencher iambic
paddle!

Iambic keying, speed (8-50
wpm), weight, tone, volume

Animate weather maps. controls. Automatic keyer or
Display 10 global pictures semi-automatic ("bug }!lun:
simultaneously. Zoom any part of mode. RF proof. 4‘!51251'&::5‘.‘: in.
picture or map. Manager lists MFJ-422BX, $79.95, keyer

over 900 FAX stations. Automatic only for mounting on your Bencher

picture capture and save. le.
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plug Alinco; MFJ-285W fﬂr IC-W2A. amhbk order L model.

tee ﬂ:s
ﬁ" 3

12/24 Hour LCD Clocks
EED Bk

*19°° Mr1-1088  *28°° MFI-112
MFJ-108B dual clock has sepa-
rate UTC and local time displays.
Huge 5/8 inch LCD digits are easy-to
-see. Brushed aluminum frame.
MFJ-112 shows hour/minute/
second, day, month, date, year at any
QTH on world map. 12 or 24 hour
display. Daylight saving time feature.

VHF SWR/Watimeter

MFJ-812B

and 220 MHz. 30 and 300 Watt scales.
Relative field strength 1-250 MHz,
SWR above 14 MHz. 4'/2x24x3 in.

Code Practice Oscillator

MEJ-557
124

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

hone jack for private practice,
tone and volume controls for a wide
range of sound. Speaker. Adjustable
key. Can be hooked to transmitter.
Sturdy. 8'/2x2Y:x3% in.

MF.IMIJI'I'HOMOUI'H

MFJ-1118
‘64"

Use yourrig's 12 VDC /\Pow:r
supply to power two HF/VHF rigs and
six or more accessories with this MFJ
high current multiple DC outlet.

2 pairs of 30 amp 5-way binding
posts separately fused for rigs. 6
switched, fused pairs for accessories.
DC voltmeter, "on" LED, RF bypas-
sed, 6 ft. of 8 guage power cable. See
free MF] catalog for more DC outlets.

[ Write or call

FreeMl'-'Jw

Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH (8324

* | year um:andm:nul guarantee * 30 day nmn:y back
{mnrd:rs from MFJ -Frum &

J ENTERPRIS
Bn:l: 494, Miss, State, MS 39762
23-5869; 8-4:30
(601]323—6551 Add

MF]J... makmg quality aﬂnrdabk

Prices and specifications subect o change  © 199 MF] Eaterprises., Inc.
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Photo C. Gamma match on the HS-2 yagi.

end that threads into the block (Photo C). In-
structions with the yagi give you the correct
tap point, but the feed is broad enough that
the actual tap point can vary somewhat with-
out problems. The 5/8"-square aluminum
boom has two sets of holes drilled in it for the
supplied U-clamp, allowing either horizontal
or vertical polarization.

Performance

Maldol rates the HS-2's gain at 9.5 dBi
(gain over an isotropic dipole). | wasn't in a
position to accurately substantiate this num-
ber, but | was able to set up a small test
range to check the pattern of the antenna as
well as its VSWR. This test range was noth-
ing more than a 1/4" radiator on 2 meters
mounted atop a ladder at 15' with the HS-2
mounted on 15' of slip-up mast, coupled to an
RF millivoltmeter. At this frequency | experi-
enced some ground effects but my results
showed them to be negligible.

At 45 degrees either side of center the sig-
nal was down 2.5 dB from the reference,
while at 90 degrees it was reduced 16.5 dB.
This type of plot would be expected for a
small yagi like this, meaning that it doesn't
have an awiful lot of sidelobe rejection. Simi-
larly, the front-to-back ratio clocked in at
about 13 dB—not great for contest or weak
signal work, but more than adequate for DF-
ing!

When | swept the HS-2 for VSWR, | saw a
fairly broad response. Using a Bird 43, the
worst reading | came up with was 2.2:1—but
that was at 140 MHz. At 144 MHz, the HS-2
dropped down to 1.5:1 and at 146 MHz the
reading was less than 1.05:1. It only climbed
as far as 1.3:1 at 148 MHz, so this antenna
may also appeal to CAP operators. Maldol
lists the maximum power at 50 watts and, giv-
en the size of the balun sleeve, | think that's
conservative.
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The Maldol HS-75

Like its 2 meter brother, the HS-75 is a
lightweight (less than 1 Ib.) antenna designed
for quick assembly and portable use (Photo
D). It uses the same element mounting sys-
tem and gamma match design as the HS-2,
but employs five elements on a 28.5" boom.
The HS-75 has a very small profile and | sus-
pect it wouldn't last too long in a harsh cli-
mate as part of a permanent installation. But
for portable work it's definitely the ticket.
whether you prefer vertical or horizontal
mode.

The HS-75 also uses a UHF connector,
which | usually frown on at this frequency.
However, for DF work, the slight impedance
“bump” that results is not going to degrade
system performance all that much and makes
it easier for people using handie-talkies and
mobile radios to connect up.

Performance

Maldol claims 12.15 dBi of gain for the HS-
75, not atypical for a yagi of this size. My in-
terest lay in seeing just how sharp the pattern
was with the extra three elements. | didn't ex-
pect a huge improvement over the three-ele-
ment HS-2, but was pleasantly surprised: At
45 degrees from the
test 1/4-wave anten-
na, the signal was
down 10.5 dB. At 90
degrees, it was re-
duced 13.5 dB, and

“Like its 2 meter brother,
the HS-75 is a lightweight
(less than 1 Ib.) antenna

How They Worked in the Field

The acid test for these antennas was to put
them to work in an actual foxhunt. Local
hams from the Warminster ARC had orga-
nized such an event, and | loaned them the
HS-FOX2, some short lengths of coax, and a
few precision stepped-attenuator boxes.
Since this was the club’s first shot at a DFing
event, many of the participants decided to
“‘wing it" as far as receivers, antennas, and
other DF equipment. As things turned out, the
folks who borrowed the HS-FOX2 were the
first to locate the “fox.” They were quite
pleased with the ease of assembly and
lightweight design—noticeably lighter than
other well-known small yagis. Comments
were also made about the pattern not being
terribly sharp, but in conjunction with the step
attenuators (providing up to 60 dB in signal
reduction), the signal peaks were easy
enough to detect.

For the final test, | brought both yagis with
me on a short portable operation for the June
VHF QSO Party. While many backpackers
usually carry a very small station, such as
one radio and antenna, I've packed as many
as five bands for a mountaintop operation.
While the HS-FOX2 certainly made things
lighter, its pattern just
wasn't sharp enough
for making long-haul
contacts. The extra
six elements on my
Tonna made a big dif-

the front-to-back ra- dESl.gﬂE'd for QUka ference.
tio was 17.5 dB— For 440 MHz oper-
definitely a winner assemb’y 3nd ation, the HS-75 didn’t

for foxhunting.

The VSWR re-
sponse showed a
fairly even curve with a gentle slope up at
440 and 450 MHz, measuring just about 2:1
at these two points. Maximum resonance oc-
curred at 445 MHz—right in the middle of the
band, the Bird 43 showed less than 1.05:1. At
443 and 447 MHz, it climbed to 1.5:1 and at
441/448 MHz, | saw about 1.8:1. The HS-75
shouldn’t present loading problems to any HT
or mobile rig.

portable use.”

quite compare with my
nine-element Tonna—
both are fairly broad,
but there was an advantage to the Tonna on
really weak signals. Also, the tap point on the
gamma match required readjustment to re-
duce the SWR at 432 MHz, while the Tonna
uses a folded dipole and is more broadband.
For casual weekend contesters, these two
antennas are more than adequate, but for a
serious QRP portable operation you'll want to
try something more substantial. | 73]

Photo D. The Maldol HS-FOX75 antenna.



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!

Constructa 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
Explorer 1s backed by a 1 year imited warranty and the extensive experience of the leading Wefax hardware manufacturer.

Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

QFAX Features

B GOES / Meteosat Wefax Reception
B NOAA / Meteor APT Reception
B HF Nafax Reception

B Dual RF ports for geosync and polar
reception under software control

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 continuously

Integrated Satellite visibility pre- W 8 bit data for up to 256 gray levels B Ephemeris based NOAA APT navi-
diction with automatic capture for o ... . up to 1280 x 1024 256 color gation with geo-political and Lat-

up to 8 satellites simultaneously ; Lon overlays
- : B Use TIFF, GIF or PCX file formats .
B Automatic time and ephemeris and convert to BMP. JPEG. EPS B NOAA Tools show satellite path,
stamping for navigation and ki ’ : Lat-Lon of cursor, distance and
W 2 7 day programmable schedulers g Contrast, jBrigﬁmess, 3D effect, i If] icemen poi 1.
B Automatic digital gain lock in Sharpen, Smooth, Noise, Histo- B Automatic Temperature Calibration
ALL modes, PLL clocking grams and other image processing W Color Palettes and NOAA curves

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

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 9Y15-0256 BBS (214) 915-0346
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Number 10 on your Feedback card

2 Meter Collinear Vertical Antenna
Build almost 6 dB of gain for almost $10.

Sim:c my article about the 440 MHz PVC
omnidirectional antenna was published in
the November 1994 issue of 73 Amareur Ra-
dio Today (page 22), | have had over 30 re-
quests for the 2 meter version of that antenna,
So, this article describes how to make my 2
meter version. Due to the wind load from the
large sizes of PVC pipe needed to enclose the
antenna, the 2 meter version can’t be put in-
side PVC pipe—too cumbersome. You would
need 4" inside diameter PVC pipe for the
center section.

This collinear antenna is normally mounted
vertically for FM voice and packet use. The
antenna has almost 6 dB of gain and is fairly
broadbanded. You should be able 1o obtain all
the needed matenals for under $10, except for
the coaxial feedline of your choice.

The idea for this antenna is an old one. |
saw a sketchy plan in the

by Marty Gammel KAGNAN

table to avoid burning your house down.

Drill two holes in each of the vertical sec-
tons (see Figure 1), and attach the 1/4" x 1" x
0" piece of Plexiglas (I used 1/2" Plexiglas
that [ had in my junk box) to the antenna us-
ing 1/8" x 1" stainless steel bolts with nuts
and washers. Install the PVC cap on the top of
the 1" PVC mast. Lay the antenna with its
Plexiglas standoff pieces on the PVC pipe,
and dnll two holes in each piece for attaching
to the mast, using 1-1/2"-long stainless steel
bolts with nuts and washers.

Making the Phasing Section

To complete this antenna, you also need o
make a 52-ohm phasing section, one electrical
half-wavelength long (see Figure 2). For
ming, I used RG-8 that had a velocity factor
of 0.80 times a half wave, equaling a needed

finished length of 30-1/2". If you use a 0.66
velocity factor, you will need a 25" finished
length of 52-ohm coax. If you use a 0.78 ve-
locity factor, you'll will need a finished length
ol 29.64". Start with a piece of coax about 3"
longer than your finished length to allow neat
pigtailing of the ends. Twist all the shields to-
gether neatly, and then solder them together
(see Figure | and the photos). Set this phasing
section aside until you have hinished con-
structing the antenna.

Cleaning and Finishing the Antenna

You should clean the entire surface of the
completed antenna with solvent. Then spray
two or three coats of a clear lacquer exterior
fimish to keep the antenna looking nice and to
scal the surface from the weather. | attached
the antenna 1o the PVC mast before spraying
the finish. That way the fin-

1974 ARRL Handbook, PVC = _1/2"copper end cap
and I knew | could im- | cap ""#:Il ) 1 t -
prove on it using modern *‘:-JQIH insulator 2" by 6
materials and techniques. | b ]
Chﬂﬂgﬂd the dimensions to Use2 1/8 bﬁltﬂ at each point Ofltﬂchmtﬂt
make the SWR dip at the
center of the 2 meter band.
| also changed the feed
point attachment and tun- | 371/2" long piece of 1/2" copper tubing
e Feedpoint needs a 1/2 wave phasing section
Cutting and Assembling i - s made from RGB8 coax. (see text)
the Antenna ;IPPEC ,é 19 VZ" long piece of 1/2” copper tubing
Start by gathering all 1/2" copper elbow
the materials and tools = |]:i:_lﬂﬂﬂ' l:li:: of 1/2" copper tubing
needed. Cut two pieces of ” : e .
112" coppet pipe to & 37- \lﬂ 1/2" long piece of 1/2" copper tubing
L/2" copper elbow

1/2" length, two pieces
of 1/2" copper pipe to a
19-1/2" length, and one
piece of 1/2" copper pipe
to a 2" length. Using flux,
assemble the 1/2" copper
pipe pieces with the 1/2"
copper clbows, and place a

1/2" copper cap on each
vertical end. Now fire up
your propane torch, and
sweat solder all the joints.
(The excess flux will be
cleancd up later). Hint: 1
put a weight on the pieces
to keep them in alignment
as they are being soldered.
Hang the joint that you are
currently soldering out —

137 172" long piece of 172" copper tubing

Use 2 1/8" bolts at each point of attachment

Ciusia LE@ insulator 2" by 6"

copper end cap

Use 1/2" copper elbows to join pieces

of copper tubing together

10 foot long section of 1” PVC Pipe

Drawing not drawn in exact scale

{ sce text )

ish coats the nuts and bolts to
keep them looking nice, too.

Attaching the Phasing
Section

The center conductor of
your main feedline and one
end of the phasing section
connect to the upper feed
point. Solder this neatly, as it
will be clamped to the anten-
na when tuning. Tin the other
end of the phasing section.
and attach this to the lower
feed point with a clamp.
Tape the phasing section and
the feedline together, and
bring the completed coax
phasing section over 1o the
PVC mast after tuming the
dnienna.

Tuning the Completed
Antenna

This antenna is very easy
to tune. All you have to do is
slhide the phasing section-
feedline assembly along the
horizontal 1/2" copper tubing
until you have found the
lowest SWR point. For mid-
band, this measurement
should be about 12-1/2" from
the vertical sections of 1/2"
copper tubing, (See the fig-
ures and photos.)

away from your work
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Figure 1. Construction details of the 2 meter collinear antenna.

After the lowest SWR has



L)

Photo B. Detail of the half-wavelength phasing section.

Connect center conductors as shown
to antenna end of phasing section

}—r
< MAIN FEEDLINE i Coax end going to
%
172 WAVE SECTION e

Drawing Not to scale

Photo A. The completed 2 meter collinear.

. Ty Tie all shields together (solder)
been found. use some plastic tie-wraps to se-

cure the coax and phasing section to the mast
and antenna. Use 52 Ohm coax to make phasing section

Builder's Notes : _ .
the formula for using the velocity factor is

e s LI T length times velocity factor: example:38"X.66=25.08"

ner to clean the antenna before applying the Always find the correct velocity factor and
clear exterior finish. you will make good phasing sections.

Tape the phasing section and coax to the
antenna for tuning. Add the plastic tie-wraps EXAMPLES: 38"X.66=25.08"
after the antenna is completed. 38"X 78=29.54"

Trim excess length off the tie-wraps before

putting the antenna on your roof or tower. These examples used line lengths for 2 meter

ABS type plastic pipe can be used instead Figure 2. Main feedline half-wave section.
of PVC pipe. I didn’t use a wooden mast,
avoiding the warping, shrinking, and swelling Parts List
of wood. o »

, s R a9 St 1/2° Schedule M copper tubing:
e : 39 -Was |
_ i_\u.p the an{v.?nni ‘?1 _Ii'.m . ljall: . Elet_“glh 2 pieces 37-1/2" long 1/2" copper tubing (for vertical sections)
away from metal to avoid any detumng from 2 pieces 19-1/2" long 1/2" copper tubing (for horizontal sections)
close masses of metal or wires. 1 piece 2" long 1/2" copper tubing (lor center stub)

I used the “solder the phasing section to the 4 pieces 1/2" copper elbows (for attaching tubing fogether): see drawing/photo
feedline” method of feeding the antenna to 2 pieces 1/2" copper end caps (for top and bottom of vertical sections)
avoid any extra coax fittings adding their loss- PVC plastic pipe and fittings:
es to the antenna system. 1 piece 1" PVC pipe 10 feet long (for mast)

A convenient leneth of 52-ohm coax, 8 to 1 piece 1" PVC cap (for the top of the mast pipe section); see drawing/photo
10 feet long, with a coax fitting on one end, Plexiglas or other non-conductive material:
may be attached to the phasing section to 2 pieces 1/4" thick by 1" wide by 8" long (for attaching antenna to mast)
make installation easier. [ had a 60-foot run of |
0ax and didn’t want any extra joints in the VHEGAS MU N
coax an : ant any ¢ J : - 4 1/8" by 1-1/8" stainless steel bolts with nuts (for attaching antenna)
[eedline run into my shack. 4 1/8" by 1-3/4" stainless steel bolts with nuts (for attaching antenna)

If you are going to mount this antenna 1n a 2 3/8" wide by 7/8" diameter stainless steel hose clamps (for feed point)
roof tripod. you may want to slip a wooden Some plastic tie-wraps (for securing coax and phasing section)
dowel or closet rod inside the lower section of Silicone or other sealing compound (to weatherproof coax connections)
the mast to add strength to the mast.

L'*. ' -anting more information may | 00Sneeded:
wrnie 1O me dITEC[]} { 1703 Hewitt Ave. ‘!‘h’.._h[; F‘mpam torch
Paul, MN 55104-1128), sending an SASE (a Tape measure
#10 business size works best). 1 will answer Wrenches

. AN N | Electrical tape

all requests sent this way. Good luck on your
. ? : . Solder and flux

antenna project, and happy hamming—73. 73]
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Number 11 on your Feedback card

A Decibel Primer

Simple math for the Technician Class.

{ you ask a Technmician what a decibel 1s.

you may find somecone on the hot seal.
Shifting and squirming. they may [inally
proclaim: “It’s a measurement system.” That
part is obvious, but not really the answer we
are searching for.

The decibel system of measurement is of-
ten confusing. A trick we use with metric
measure, for example, is 10 memaorize a con-
version constant, This technique will also
work well for decibels. Rather than
just leave you hanging with three
numbers to memorize, | would like
to introduce some real world exam-
ples and the underlying math. |
think you will enjoy how simple
decibels really are, and how the use
of this measurement system will fit
into vour radio and electronic activ-
ities.

Heaven’s Bels?

In Babylonian mythology, Bel is the god
of heaven and carth., Our bel was a mere
mortal: Alexander Graham Bell. The bel is
defined as the logarithm of the ratio of two
levels of power.

bel = log (P-/P,) (Equation 1)

We use logarithms so that the gain or at-
tenuation of muluple sections can be added
and subtracted. rather than multuplying or di-
viding. It's a handy feature of muluplying
exponential numbers where, given a com-
mon base, 1t turns out that we can just add
the exponents together. In electronics we use
exponents with a base ol 10. This really
amounts to human simplification, since
computers and calculators do not really get
all that upset over [ractions or multiplica-
tion. The function of algebra and trigonome-
(ry training is to recognize and manipulate
equanons to their simplest form. I could type
into my calculator “10 to the 2nd power,
tumes 10 to the 2nd power.” and get an an-
swer: or, | could also recogmize that there is
a common base of 10, and just type in 10 to
the 4th power after first adding the two ex-
ponenis.

A bel turns out to be a small fractional
number. This is hard to work with, so we
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by Steven R. Sampson NSOWK

multiply 1t by 10 to improve accuracy, and
call it a decibel, abbreviated “dB."
dB = 10 log (P»/P;) (Equation 2)
For example, the value 1.4445 bels may
be prone to rounding of the fractional part.
A person might just say 1.5 bels is close

enough. They would only be introducing an
error of 4% into the measurement. By multi-

“The function of algebra and
trigonomelry training is to recognize
and manipulate equations to

their simplest form.”

plying the bel ratuo by 10, to produce deci-
bels, we get 14.445 decibels. Now, 1f the
number 1s rounded to 14.5 decibels, we can
prevent significant errors from creeping in
(0.4% here).

Using Decibels

Amateurs often use dB to express power
loss in coaxial cable. The more advanced
may even describe transmitter power or re-
ceiver gain in decibels. Most of the radar
systems 1 worked on in my military career
specified all measurements to 1 milhiwatt.
This system uses the abbreviation of dBm,
with 0 dBm being equal to 1 milliwat
(0.001 watts). All my coaxial cables of any
length were measured, and the input and
output power ol ecach stage were adjusted to
specifications given in dBm. The reason for
this 1s that an engineering team designing a
multistage power amplifier system must
know what the previous stage will provide,
and the next stage will require. They can use
any measurement system theyv want, but they
usually choose one that can have its mea-
surements added. If the target amplifier is 90
dBm and the first stage outputs 10 dBm.
they know that they need 80 dBm of ampli-
fication in the intermediate stages.

Coaxial cable and waveguide loss are also
important. If the waveguide shows a 1 dBm
loss and the input expects 10 dBm, then the

previous stage will need 1o be adjusted for
11 dBm output to compensate.

The examples above demonstrate absolute
measurements. Zero dBm is 10 (which s 1)
times 0.001 watt; 10 dBm is 10! times 0.001
watt: 90 dBm 1s 102 times 0.001 watt, or 1
megawatt. The use of dB without a reference
1s a relative measurement. If 1 tell you the
amplifier has a gain of 8 dB, there is no way
you can ever know whether the output is a
milliwatt or a megawatt. We do know
that it will amplify any input by 10
raised to the 0.8 power, or about 6.3
times the input.

Before calculators became as com-
mon as watches, there were conver-
sion factors that needed 10 be memo-
rized: 10 dB, 3 dB. and | dB. (See
Table 1.) All expressions in dB were
reduced 1o these factors. To factor 8 dB, we
would do the following:

8dB=(3dB)+(3dB)+ (3dB)+ (-1 dB)
8dB=2x2x2x4/5

8dB =8 x4/5

8 dB = 32/5

_You always use a method where the 1 dB
figure can be used the least number of times.
It is the most inaccurate conversion value of
the three. The conversion constant method
results 1n an answer very close (o the calcu-
lator answer. Here the answer 1s 6.4, which

1s an error of 1.4% to the calculator answer
of 6.3096.,

Mental Gymnastics

If you go to a club meeting and mention 8§
dB to any seasoned ham over age 40, you
will probably see their eyes blink as they
perform this mental miracle. When the con-
versation proceeds and the person states that
the amplifier put out 4 watts originally, you
now have a reference and can convert to an
absolute measurement. You now know that 8
dB of gain is about 25.6 watts (6.4 times 4
walts). Using a calculator you could much
more easily type 10 to the 0.8 power times 4,
and get the more accurate answer of 25.2383
walls.

The entire table for converting decibels in-
to real numbers is shown in Table 1. You



may wish to memonze it for emergency use.

Our first experience with logarithms is
normally in algebra class. You may have no-
ticed above that | wrole most equations in
logarithmic form, but then 1 went on and de-
scribed examples shown in exponential
form. 1 did so because I know that we use
pase 10 in most electronic measurements.
But let’s take the equation as it comes, and
show how the log function forms a tool to
generate numbers that can be added or sub-
tracted.

We often must calculate dB
when given power measurements.
The earlier example of an amplifier
with 4 watts input and 25.6 watts
output can also be converted to dB
using the logarithmic form. Here
we divide the output 25.6 by the
input 4 (which we already know 1s
6.4) and take the log of this ratio. The an-
swer is 0.8062 bels, or 8.062 decibels:

8.062 dB = 10 log (25.6/4) (Equation 3)

The log function provides us with the
power we need to raise the (understood)
base of 10 to get this ratio. You could also
use a logarithm table and look up our ratio
of 6.4 and find this same 0.8062 value.

This technique is also used when convert-

ing power to dBm. In this case, the mea-
sured power is divided by the reference

power of 0.00]1 watts:

dBm = 10 log (watts/0.001) (Equation 4)

The Plus and Minus of It

The purpose, as we mentioned at the start,
15 10 be able to add or subtract the gains or
attenuation measurements together. If we
keep a common base of 10 throughout, we
can add or subtract the exponents. Thus, the

logarithm function provides us with a tool
where you insert any value, tum the crank,
and it will generate an exponent that the
common base 10 must be raised to. This ex-
ponent can be added to every other exponent
it generates due to this common base. All
the decibel measurement conversion of a bel
does for us is multiply the values by 10, pro-
viding us with whole numbers rather than
fractions. This is used 10 maintain instru-
ment accuracy even when rounded. The dif-
ference between a bel and a logarithm is that
the bel is understood to be a ratio of two

“With a little practical experience,
each of us can easily describe the
need for and function of this
valuable measurement system.”

powers, while a logarithm value by itself 1s
undefined— it’s just a number.

No Squirming

I do not like to squirm when explaining
decibels. With a little practical experience,
each of us can easily describe the need for
and function of this valuable measurement
system. While memorization of decibel con-
versions 1s useful in light conversation, the
calculator provides a much better method of
turning the crank on decibels. | think
it is much easier to type 10 to the 0.8
power into a calculator than to con-
vert 8 dB to a real number using con-
versions (3dB+3dB +3dB-1dB),
but I'll let you decide. Quickly now,
first convert 50 watts to dBm. Sec-
ond, tell me how much power in dBm
and watts a 4-watt transmitter will
produce at the antenna of a receiver 10 miles
away. Each of the two antennas have 11 dB
of gain. Assume a 110 dB path loss. (The
answers should be 46.99 dBm, -51.98 dBm,
and 6 nanowatts). 7]

Number of dB More (Positive) Less (Negative)

1dB 5/4 4/5
3 dB 2 1/2
10dB 10 110

Table 1. Table for converting decibels into
real numbers.
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IC-A100H

Here's a triple

band mobile

TE3dy

to go

out of

the

box. This rig is packed
with features to pleass
your operating needs. The
detachable front panel,
Bd2 memory channels and
more let you experience
the magic of lcom.
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Sar. 10av-Dprm

CST

Call For Catalog
Ask For Ext. 22

IC-281H

This 50 wait 2 meter
mobile has a data port,
440 MHz receiva, 60
memories, auto dialer,
auto off, direct fre-
quency entry, & more.
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Worth the waitl
This new HF
base will pro-
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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.
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it
again with a new radio
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Hz of tuning resolution &S
displayed with VOX, RF
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ries, quick split auto an-
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ports and more stack up to
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handheld in the
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compact body
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and more
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power supply, VOX, PBT, RF Gain, 101 memories &
more provides you with the latest features and fun.

WOW
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This new satellite dua
band all mode base is de-
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parformance with lcom
technology. Features in-
clude data port, 50 memg-
nes, TXCO, notsz blanker,
DOS. compact size and
much much more

1573°

Limited Supplies

Mow you can hear com-
TunCations arpund the
globe with a ty pacx-
age that fits snugly ii
your pocket- icom's IC-
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i 100 memaories from 100
. KHz through 800

MHz and 900 MHz
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FM and Fi wide

modes and clock

function

Limied Supplies
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15, and we will
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tively priced unit a real winner.
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choice with this
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Number 12 on your Feedback card

DTMEF Decoder

High-speed home-brew DTMF control.

he Capitol Peak Repeater Group oper-

ates several repeaters on Capitol Peak
near Olympia, Washington. These repeaters
are controlled by two microprocessor con-
troilers. with lots of bells and whistles, in-
cluding an autopatch. There are over 600 us-
er and control codes involved in the setup
and operation of the two controllers. Due to
the large number of DTMF codes involved
in setup, configuration, and user operations,
a fast means of inputting DTMF was clearly
needed (see "DTMF Computer Interface,”
/3 magazine, December 1994). Also, a way
was needed 1o keep track of all the codes
that were sent to the repealters.

The following DTMF decoder will
decode all 16 digits and date- and time-
stamp the received code. It uses the printer
port of any IBM-compatible computer.
Although the decoder will work with the XT

by Richard Taylor K7CAH

Photo A.

series computers, they are too slow to prop-
erly decode the fast digits generated
by memory-stored codes of the newer
radios. A 286 or higher computer is recom-
mended.

The DTMF decoder, front (left) and back (right).

Circuit Description

The decoder was designed around the
CD22204 DTMF receiver chip. It uses a
standard 3.58 MHz TV-type crystal in ils os-
cillator and has four binary data lines out.

DTMF DECODER

RN PN PR T
F

g

Qi

€

AUDIO IN

All ThswIIETORE IWIZTY

.
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Figure 1. The DTMF decoder:
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Trident TR2400
Scanning Recelver
100KHz to 2060MHz
with AM/FM/WFM/
BFO/SSB 1KHz steps

Features 1000 memory
channels, lockout on search
and scan, backlighted LCD
display, Attenuator, Delay,
Hold, Bank lockout, VFO
tuning, Signal strength meter
in display. Programmable
secarch/scan delay times. One
Year Warranty., Cellular Locked out.. Size:
7.5H x 3 3/4W x 2 1/4D. Wt 140z. Ground
shipping: $6.95. Air Freight: $9.95. Call or
Fax your order Toll Free, 24 hours a day.

CONMMUNICATIONS

r
I-Sﬂﬂfiig-??l 7 T ak

10707 E. 106th Street Fishers, IN 46038
317-842-7115 Fax 1-800-448-1084
CIRCLE 164 ON READER SERVICE CARD

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. .......5395

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

ay Antenna

Installation

ystem
G | $29.95
Infa add
5100 B Al

: Ship
Rovsaniol 3 I, 1-801-373-8425
cdikiis: A ntennasWest

Fast & Easy tolUsa
E liminatos Climising Bre BOOE2.5 Pron, UT B4805
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HamCall™ CD-RON
US & International Callsign Lookup
Over 1,186,000 listings and 113 Countries

Mow includes new FCC data format containing:
: U.S. clubs, military stations, reciproca

calls, 687,000 U.S. amateurs, and
392,000 International calls.

ICALL DOS & windows programs look up
name, address, expiration date, birth
date, license class, county, latlong, area
code, time zone, grid square, previous
call and class, latest FCC transaction.
Retrieve by any data element including county on PC; call
sign on MAC. Hundreds of new shareware programs are on
this disc. For a larger software collection see ad below.

= No hard disk required = Print Labels » Export to hard/disk
or floppy * TSR runs from text window, now displays county
» Updated every April & Oct » Standing orders accepted »
Dealer discount. on 25 or more = Latest public domain PC
software. Price remains $50.00 plus shipping, $500 U5,
$10.00 International.

o PR .
%5 Flectronics Software Compe
f . The Electronics Software Compendium
i O g is a collection of shareware programs and

7 sme= . data files that pertain to electronics, broad-

“omsiez 7 casting, amateur radio and SWL activity.
Over 25,000 files in total. The disc is updated and issued
annually in April, Over 300 megabytes of PC and 50 MB for
MAC. Send for your new edition today! The price is still only
$25.00 plus shipping; $5.00 U.S., $10.00 International.

UCKMASTER E
Route 4, Box 1630 - Mineral, VA 23117
703:804-5777 - B0O0.282.5628
703.894-9141(Fax)
internet. info@buck.com
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ndium ™

Try our
call sign server
www. buck com

Pocket Morse
Code Trainer

Learn Code Faster & Easier
Better than code tapes

Take it anywhere to practice
Ideal for beginners to advance

Features:

* Code rates from 3 to 31 wpm Only
* Plays standard or Farnsworth. $29.00
* Dimensions 1" x 3.8" x 2.4"

NEW AND MORE COMPLETE!!

OVER B0C MIKE WIRING CODES FOR CB AND HAM RADICS.
COVER 400 CB POWERMODULATION BOOST INSTRUCTIONS.
CVER 200 MOD. FOR CB PLL'S.

OVER 175 MOD, FCA HAM RADICS.

ULTIMATE MODIFICATION BIBLE VOL. IV

311]4.:

OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS W i

WITH INSTRUCTIONS,
OVER 25 SCANNER MOD. AND TEN METER RADIO MOD.
OVER 20 PRECALCULATED MCO. CRYSTAL CHARTS.
LINER SCHEMATIC'S AND ANT/COAX do GAINLOSS CHARTS.

KDC SOUND $29.95
17064 FM 3083 OwenOny: 1-800-256-3895 . o coo
Conroa, TX 77302 Al Other Calls; 408-231-3753  MCANSC.MSA OR CK
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Say You Saw It In
/73 Amateur Radio Today

WANT TO LEARN CODE?

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

From the moment you start the casy and speedy
self loading procedure 1o the day you reach your
goal, Morse Tutor Gold will gently coach you
through the learning process.

Since 1987, GGTE has guided nearly 20,000
hams and prospective hams around the world through
proven structured lessons and a variety of character,
word and conversation dnlls, 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 Gofd 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 Famsworth or the standard method;
select the tone frequency most comfortable for you or
select your code speed intenths of a word per minute.

You are always in command.
Morse Tutor Geld uses your mtemal
|({ speaker or sound board (certified by

Creative Labs for all Sound Blaster
Sound| products). And, if you useasound 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.
b e e T

Attention Morse Tutor and Morse Tutor
_ Advanced Edition registered users.
Make sure we have your current address.
Special upgrade offers will be mailed shortly.
Don't miss out i

e e A e P o b g e R e S R L s e ey et et e R R
"Bought it on [ riday-pas sed my 5 words on Shndayy”.

A Feters “Greab program-ades all i€ was Said Fo-1t
was loaded and i wse wikhin 15 minibes of 1£3 ariival
Truty user friendy.” AXLAMEL “Better Ehan my wildest
expectations! Sorry | din' € have i€ years ago. 165 much
betLer Ehan any codk bapes ™ ABSINVA "By far Lhe best
Morse Code program | have ever seen’ |'m an ARRL VE ™
AFBSY “This 13 a crackeriack way Jor EWS néwcomer
£o learn Ehe Morse Code Well worth Ehe price” W23
Aarks

For all DOS computers. Available thru dealers, 73

Magazine, QST, or send $29.95 + $3 S&H

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

2304-3456 MHz - 1.0dB NF, 2 Watts,
ASEETIY. OV cavammp e ishesenss $450
Options available for all of the above

Write or call for Catalog.
Product descriptions available.

DOWN EAST

* Runs 40 hr on one %v battery

3 Modes of Operation
1. Continious fresh random code.

( selectable letter groups, ie A-Z, 0-9, and more)
2. Random code practice lest.

( Check your accuracy against the answer key)
3. Interactive training mode

Deluxe Pocket

Morse Code Trainer
6 Modes of Operation $49.00

MICROWAVE INC.

The deluxe unit has 3 additional modes
4. Continious newly generated QSO.

(CA residents add 7.75"%0 tax) to:
GGTE, P.O. Box 3405, Dept. MS,

954 Rt. 519 (Nov 050 e genered evryine) S e
- mc CE cﬂ : t:ﬂms “E E t rﬂﬂ ] < _r- i ’ l. LS I-u il = " 1
Frenchtown, NJ 08825 code test. (ncl answer ke o check accuracy) | S Wl el Rl
. words orse lutor is a trademark o :
TE L- 903"996'3534 gn :::p(:::lri.;lidn:isT:::}?:; Visa&MC, Add $5 S&H Sound Blaster, the Sound Blaster Logo and the Sound Blaster
FAX 908-996-3702 #0132 Monroo: Dr:, Dallas; Tx. 715220 Bl 3142500868 | [CompatibiyL ogourelmdomancscs Caoeive Toomelowy 1
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Photo B. Inside the box.

The output lines represent the binary value
of the received DTMF digit. When 1 first
started this project, it seemed simple
enough. Just take the binary output from the
chip, put it in the parallel printer port, and
write the program code to handle the binary
input, But, | quickly found out that each
computer handles the input lines of the
printer port a little differently. In the end, |
had to change the parallel binary out from
the receiver chip to serial binary and input
that to the printer port. Using serial data, we
don 't care what numbers are returned by the
computer. All that matters is whether the in-
put pin 15 is in a high or low state. This still
keeps the hardware simple. but the program
code becomes a little more complex.

The output lines from the CD22204
DTMEF receiver chip represents the parallel
binary value of the received DTMF digit.
These data lines are tied to one input each of
four AND gates (see Figure 1). The other in-
put to the four AND gates is controlled by
the data out lines of the printer port. The
output from the AND gates is tied together
and trigger Q1 on and off. This sends the re-
sulting data to the computer via the printer
error line pin 15.

The program turns the printer data lines 2
through 6 on and off in sequence. This, in
effect, forms a scanner that scans the parallel
binary output from the receiver chip and
converts it to serial binary through the AND
gates and QI. However. with only four lines
of binary output from the receiver chip, only
15 DTMF digits can be decoded. The 16th
digit (D) 1s decoded as all output lines low
and the digit valid line high. Q2 and Q3
form another AND gate that inputs the digit
valid line into the sernial output stream.

When the program detects a user-defined
code, line 17 goes high. This causes Q6 to

PRINTER PORT

PIN DESCRIPTION
1 STROBE
2 DATABIT O
3 DATA BIT 1
- DATABIT 2
5 DATABIT 3
6 DATA BIT 4
7 DATABIT 5
8 DATABIT6
9 DATABIT 7
10 ACKNOWLEDGE
1" BUSY
12 PAPER OUT
13 PRINTER ON LINE
14 AUTO FEED
15 ERROR
16 INIT
17 SLCT
18-25 GROUND
PORT ADDRESS
LPT1 - 888 OR 956
LPT2 - 632
PORT ADDRESS ACCESSES PINS2TO 9 OUTPUT
PORT ADDRESS + 1 ACCESSES PINS 10,11,12,13,15 INPUT
PORT ADDRESS + 2 ACCESSES PINS 1,14,16,17 OuUTPUT

Figure 3. Printer port pinout and addressing.

conduct, grounding the control out line. This
line can be used to control external devices
(turn on the speaker, turn on a light, etc.)
when your private code is received. Caution:
Q6 can only handle about 500 mA. Use an
external relay to handle anything above this
current (see Figure 2).

Q4 and Q5 are used as drivers for the
LEDs. The digit-valid LED lights whenever
a DTMF tone is recognized. The control
LED lights when the user-defined control
code is decoded.

The Program

The program is written in GWBASIC and
shouldrun on any IBM-compatible comput-
er. The listing contains two parts. The first
part controls the input and output lines of the
printer port (Figure 3). The second part de-
codes the binary digit, date- and time-stamps
it, and prints it to the screen.

Not all computers, however, use the same
port address for the printer port. The port ad-
dress for LPT1 should be 888 or 956. For
LPT2, it should be 632. Line 30 of the pro-
gram determines the correct port address. If
the program will not run, change the value
of W in line 30.

Line 580 of the program determines the

+ § VoLTS

CONTROLLED CIRCUIT

i0K

TO CONTROL LINE < -
1K

Figure 2. An external relay to control circuits that draw more than 500 mA.
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user-defined code that turns on the control
out line. Change the value of D$ to any code
you wish. Don’t forget the quotes. When the
program first detects this code, it will tumn
the output line on. The next time it detects
this code it will turn off the output line.

Construction

Parts placement is not critical. All transis-
tors are 2N2222s, although any general-pur-
pose NPN switching transistor should work.
Although parts values are also not critical, it
18 best to stay as close as possible to those
listed. The components from the audio in
line to pin 7 of the receiver chip comprise an
audio filter to prevent falsing on voice
peaks. However, the 1IN914 diodes may be

Parts List

DTMF receiver, CD22204

Quad AND gate, CD4081BE or SK4081B
2N2222 transistor or equivalent

3.5795 MHz TV color burst crystal, ECG358
or equivalent

1k ohm resistor

100 ohm resistor

10k ohm resistor

560 ohm resistor

0.1 uF capacitor

0.01 uF capacitor

1N914 diode

Red LED

- () e

NR N = = NN~

A complete program with user data base, code
recognition, file storage, and documentation is
available on 5-1/4 disk for $15 U.S. from the au-
thor, Write to me at 613 N. 5th, Tumwater, WA
98512,

Drilled and etched PC boards are available for
$4.25 plus $1.50 S&H per order from FAR Cir-
cuits, 1BNE40 Field Ct. Dundee, IL 60118.




MFJ HF/VHF SWR Analyzer
with RF Resistance Mel'er

Read your antenna SWR from 1.8-170 MH7 . . . 10-digit LCD frequency counter . . .
RF Resistance Meter™ . . . smooth reduction-drive tuning . . . simple-to-use . . .

» Ji i)

my
WP WENVHE SWR AMALYZER

1170

MFJ-259 If you work
52 1 995 with antennas, MFI's

revolutionary new
SWR Analyzer™ is the best invest-
ment you'll ever make! Now you
can diagnose a wide range of
antenna problems instantly with

What the MEJ-259 Does

The MFJ-259 gives you a
complete picture of your antenna's
performance anywhere between 1.8
and 170 MHz -- you can even check -
SWR outside the ham bands
without violating FCC rules. Set
the bandswitch and tune the
dhal--just like your transceiver.
SWR is displayed instantly!

RF Resistance Meter™

Does 2:1 SWR mean 25 ohms or
100 ohms? The new MFJ-259 tells

you at a glance!

Now you can measure RF
resistance up to 500 ohms at
minimum SWR -- instantly -- on -
MEI's exclusive side-by-side RF
Resistance and SWR Meters!

Take the guesswork out of
building matching networks and
baluns for your antennas.

Watch the effects of spacing on
radiation resistance as you adjust
your antenna.

Here's What You Can Do...

Find your antenna's true
resonant frequency from the shack.

tower and watch SWR change
instantly as you make each udjuut—
ment. You'll know exactly what to
do by simply watching the display.

Tune critical HF mobile anten-
nas in seconds -- without subjecting
your transceiver to high SWR.

Measure your antenna's 2: |
SWR bandwidth on a single band,
or analyze multiband performance
over the entire spectrum froml X to
170 MHz!

Measure inductance,
capacitance, resonant frequency ol
tuned circuits, transmission line
velocity factor/impedance/loss. Test
RF chokes, transformers, baluns.

Adjust your tuner for a perfect
1] m.—.uLh without creating QRM.

And this is only the beginning!
The MFI-259 is really four test
instruments in one: an accurate RF
signal generator, a high resolution
170 MHz frequency counter, RF
Resistance Merer™ and an SWR
Analvzer™.

Free Manual
MF)J comprehensive 18 page
instruction manual is packed with
useful applications - all explained in

For free manual wnte or call MF1L

Take It Anywhere

The MFJ-259 is fully portable,
powered internally by 8 :’-\A bat-
teries or 110 VAC with MFJ- 13128,
$12.95. It's in a rugged all metal
cabinet that's a compact 4x2'/2x6':
inches. Take it to remote sites, up
towers, on DX-peditions — any-
where your antennas are located.

" For rough service, pick up a
convenient MFJ-29, $519.95,
padded carrying pouch to keep your
MFEJI-259 close at hand and looking
like new.

How Good is the f’h[FJ-}SQ"'
MF ] SWR Analyzers™ work so
sood, many antenna manufacturers
use them in their lab and on the
prpduction line -- saving thousands
ul' dollars in instrumentation costs!
. Professional installer and
technicians use them worldwide.
Get More by Paying Less
With the MFJ-259, you get full
I.8 to 170 MHz coverage. simple
pperation, mstantaneous readings,
a ligh accuracy frequency counter
and MFEI's exclusive KF Resistance

one easy-to-use instrument.

1.8-170 MHz SWR Analyzers”
__ " MFJ-249 MF]J-249 HF/VHF
$1 9935 SWR Analyzer™ has all
the features of

MPFJ-259 but less RF resistance
meter. Includes 1.8-170 MHz
continuous coverage. 10-digit
[.CD frequency counter and
smooth vernier tuning.

MFEI-200 MFJ-209 HF/VHF

51 0955 SWR Analyzer™is
same as MFJ-259

without LCD frequency counter
and RF resistance meter. Has jack
for external frequency counter.
MFJ-249/MFIJ-209 are 4x2'/2x6"/
inches and uses 8 AA cellsor 110
VAC with MFJ-1312B, $12.95.

10-160M SWR Analyzer-
MEI-207 If you're an HF man, this

57 955 compact MFJ-207 HF SWR
KAy Analyzer™ will help you build
& 10-160 Meters antennas that'll make
working DX almost routine.

Just plug in your coax to find the
SWR of any HF antenna on any ham
band 10-160 Meters. Has jack for
external frequency counter.
7'/xx2Y/2x2"/4 inches.

Bandswitch Dip Mefer~
MFI-203  The MFJ- 2(13 is a
59995 sensitive Bandswitched Dip
Meter™ that covers all hams

bands from 160-10 Meters. There are no
plug-in tuning cotls to keep up with or
break.

Has detachable coupling coil, dual
FET oscillator, op-amp meter amplifier

and jack for external frequency counter.
T'/x2Yx2'4 in.

Tune the antennas on your

Carrying Pouch

MFJ-29 Tote your
$1 995 MFJ-249,

MFJ-259 or
MFJ-209 SWR

Analyzer™ anvwhere with
the MFJ-29 custom
Carrying Pouch.

Made with a special
foam-filled fabric. the .
MFI-29 cushions blows, deflects scrapes, and
protects knobs, meters and displays from harm.

Wear it around your waist, over your
shoulder, or clip it onto the tower while vou

work--the fully-adjustable webbed-fabric
carrying strap has snap hooks on both ends.

Protect your investment and keep your
analyzer safe and looking like new!

2 Meter SWR Analyzer-
MFJ-208 MFJ-208 2 Meter VHF
579!5 SWR Analyzer™ finds the
SWR of any antenna from
138-156 MHz. Jack for external
frequency counter. 7'/2x2'/2x2'/a inches.

For Commercial VHF Radio

Same as MFJ-208 but for
commercial VHE MF]J-217, $79.95,
covers 30-50 MHz and MFJ-218,
£79.95, covers 150-170 MHz.

MFJ Antenna Bridge
MEL204p  Great for determining

feedpoint resistance of
57 9°° ul‘llﬂl!;:lﬂ_'i and for designing
impedance matching networks. Measure
RF resistance up to 500 ohm. Covers all
ham bands 160-10 Meters. Built-in
resistance bridge, null meter. tunable
oscillator-driver, frequency counter juck.
T/x2'/2x2'/s inches. Use 9 volt battery or
110 VAC with MFJ-1312, $12.95
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simple language you can understand!

Merer™-- all for alow $219.95.

Dip Meter Adapter
MFEJ-06 Plug a dip meter
1 925 coupling coil into your MFJ
SWR Analvzer™ and turn it
into a sensitive and accurate
bandswitched dip meter
With a dip meter you'll
save time and take the
guesswork out of winding
coils, measuring inductance and capacitance,
measuring velocity factor and electrical lengths
of coax. Determine resonant frequency of
tuned circuits and measure Q of coils. Set of
(wo coils cover 1.8-170 MHE depending on
your MFJ SWR Analvzer”

Free MFJ Catalog

Write or call . . . 800-647-1800

440 MHz SWR Analyzer-
vrFlo19  Read SWR of any antenna
59955 420 to 450 MHz -- just plug
coax of your antenna into

S0O-239 connector, set frequency and
. read SWR. Uses microwave
integrated circuits and microstrip
technology. Jack for external

frequen r:} “counter. 7'/2x2"2x2"s in.

J-219N, $99.95, sames as

MFI-219 but with "N" connector.

MFJ1-219218/217/208/207/203 uses 9 volt
battery or 110 VAC with MFJ-1312B, $12.95.

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH(8324)
« 1 year unconditional guarantee *30 day money back
guarantee (less s/h) on orders from MFJ » FREE catalog

MFJ ENTERPRISES, INC.
Box 494, Miss. State. MS 39762
(601) 323-5869; 5-4:30 CST. Mon.-Fri
FAX: (601) 323-6551; Add s/h

. making quality affordable

194 MFT Enserorines. s

MF] .
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PROGRAM
10 REM DTMF DECODER BY K7CAH
20 CLS:H=0:CTRL=0:KEY OFF
30 W=888:REM PRINTER PORT ADDRESS
40 OUT W, 0:REF=INP(W+1)
50 PRINT" DTMF DECODER"
60 PRINT"

70 BS=INKEYS

80 DIGITS="":N=1:A%$="":0UT W,0

90 IF N>16 THEN 290:REM STOP SCAN AND CHECK DIGITS

100 OUT W, 16:REM START SCAN ON VALID DIGIT

110 IF INP(W+1l)<>REF THEN HOLDS="":G0TO 230

120 OUT W,N:REM SCAN DIGIT LINE

130 B=INP(W+1)

140 IF B=REF THEN AS$="0":GOTO 170

150 IF B=REF+1 OR B=REF-1 THEN AS$="0":G0TOC 170

160 IF B<>REF THEN AS$="1"

170 DIGITS=DIGITS+AS

180 N=N+Z

190 IF N=3 THEN N=2

200 IF N=6 THEN N=8

210 IF N=10 THEN N=16

220 GOTO 90

230 IF BS="Q" OR BS$="g" THEN KEY ON:END:REM QUIT

240 IF BS="C" OR BS="c" THEN 20:REM CLEAR SCREEN

250 REM IF TIME > 4 SEC CHECK FOR CODE AND PRINT NEW LINE

260 IF TI+4=VAL(RIGHTS (TIMES,2)) AND H=1 THEN GOSUB 580:H=0:CODES$="":PRINT
270 GoTO 70

280 REM IF DIGIT IS HELD DOWN THEN PRINT ONLY ONE DIGIT

290 IF HOLDS=DIGITS THEN 230

300 REM TEST DIGITS

310 IF DIGITS="10000" THEN GOSUB 530:PRINT "1";:C8="1":GOSUB 490:G0TC 230
320 IF DIGITS="01000" THEN GOSUB 530:PRINT "2";:CS$="2":GOSUB 490:G0TO 230
330 IF DIGITS="11000" THEN GOSUB S530:PRINT "3";:C35="3":GOSUB 490:GOTO 230
340 IF DIGITS$="00100" THEN GOSUB 530:PRINT "4";:CS$="4":COSUB 4%0:G0TO 230
350 IF DIGITS="10100" THEN GOSUB 530:PRINT "5";:CS$="5":GOSUB 490:C0T0O 230
360 IF DIGITS="01100" THEN GOSUB 530:PRINT "6"Y;:CS8="6":GOSUB 490:G0TO 230
370 IF DIGITS="11100" THEN GOSUB 530:PRINT "7";:C8="7":GOSUB 490:GOTO 230
380 IF DIGITS$="00010" THEN GOSUB 530:PRINT "“B";:C5="8":G0OSUB 490:C0T0O 230
390 IF DIGITS="10010" THEN GOSUB 530:PRINT "9";:C8="9":GOSUB 490:G0TO0 230
400 TIF DIGITS="01010" THEN GOSUB 530:PRINT "0";:CS$="0":GOSUB 4%0:G0OTO 230
410 IF DIGITS="11010" THEN GOSUB 530:PRINT *"*";.CS8="*".GOSURB 490:COTO 230
420 IF DIGITS="00110" THEN GOSUB 530:PRINT "#";:CS$="#":COSUB 430:G0T0O 230
430 IF DIGITS$="10110" THEN GOSUB 530:PRINT "A";:CS="A":GOSUB 490:C0TO 230
440 IF DIGITS="01110" THEN GOSUB 530:PRINT "B";:CS$="B":COSUB 490:C0TO 2130
450 IF DIGITS="11110" THEN GOSUB 530:PRINT "C";:C8="C":G0SUB 490:C0T0 230
460 TIF DIGITS="00000" THEN GOSUB 530:PRINT "D";:C$="D":CGOSUB 490:G0TO 230
470 GOTO 230

480 REM FORMULATE CODE FOR QUTPUT

490 HOLDS=DIGITS

500 CODE$=CODES$+CS

510 RETURN
520 REM DATE AND TIME STAMP
530 IF H=0 THEN PRINT " " DATES; * *; TIMES: " " :H=1l

540 TI=VAL (RIGHTS (TIMES,2))

550 IF TI=59 THEN TIi=0

560 RETURN

570 REM CODE FOR OUTPUT CONTROL

580 D$="123":REM CODE TO TRIGGER OUTPUT LINE

590 IF CODE$=DS$ AND CTRL=0 THEN OUT W+2,3:CTRL=1:60T0 610:REM OQOUTPUT LINE ON

600 IF CODE$=DS AND CTRL=1 THEN OUT W+2,13:CTRL=0:REM OUTPUT LINE OFF
610 RETURN
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DB25-17
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left out for increased sensitivity. Pins 10
through 13 and pin 18 of the printer port
must be grounded for the decoder and pro-
gram to function properly.

| used a computer A/B switch box as an
enclosure. The type with the DB-25 connec-
tors works really well. It already has the

Figure 4. PC board layout and parts placement.

connectors and switch wired. One port was
disconnected and wired to the decoder
board. The other port can be left as is and
used for the printer.

Any source of audio may be used. How-
ever, the audio input circuit 1s designed for
low-level audio. A good source for this au-

dio is the output jack on the back of the ra-
dio for packet. If speaker audio is used, too
high a level will cause distortion and the de-
coder will not function properly. If erratic
operation 1s encountered at normal listening
levels, add a resistor in series with the audio
input of the decoder board. 73]

TOLL
FREE

YAESU

Discount Coupons

FT-5100, FT-5200
2rmi44 0MHZ Moblies

YAESU DISCOUNT COUPONS

-800-666-0908

PRICING AND ORDERS ONLY

#rird
Compact HF Transceiver
Remote From Panal Dasign

om/A4nMHz (e
Handhaid |

A TRI-EX
TOWER YOU WILL EVER NEED!

* WT 51

FT-530
iS4 0fHz
Handheld

GOOD TiL JUNE 30th

S50 FT-1000, 1000D
$50 FT-990, 900DC
S50 FT-900AT, FT-840
$50 FT-530

CALL FOR ALL YAESU

B
VISA
$30 FT-5100, 5200 S
$25 ROTORS
$20 FT-11R, 51R
$20 FT-2500M, 2200 :
MasterCard

Designed to UBC 1991 - 70mph

TOWER IS THE ONLY

$1,050

$1,900 |
CALL ORWRIE A2
oy FORARREE {11
CATALOGUE! {11!

il 1
LT

’-. -4

' 3

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

2 LENTINI

COMMUNICATIONS INC.
21 GARFIELD STREET, NEWINGTON, CT 06111

M-F 10-6, r— — | - Same Day C.0.D.s
o™ :

SAT. 10-4 Shipping (8] 4
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TOWER CORPORATION il |

7182 Rasmussen Ave. » Visalia, CA 93291 |

_ , . . i
Where engineering and quality come first! 2=

TECH SUPF

209-651 ?85

10 ORDER CALL

800-328-2393

FAX
209-651-5157

CIRCLE 22 ON READER SERVICE CARD
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HomING IN

Number 13 on your Feedback card

Joe Moell PE. KOOV
PO. Box 2508
Fullerton, CA 92633

Stalking the Wild T

If someone in your ham club invites
you to go on a foxhunt or a bunny
hunt, don’t rush to the phone 1o call
PETA. They won't be harming help-
less critters. These contests, which
are better known as T-hunis in many
places, are quests for hidden radio
transmitters. That's what the T stands
for.

Typically, one ham puts a low-pow-
ered signal with distinctive audio on
the air from an unusual location. Other
nhams try to track it down using simple
radio-direction-finding (RDF) equip-
ment. It's fun and educational, as you
probably know from reading “Homing
In® every month. This time, I'll tell
about participating in a diflerent kind
of T-hunt, where T stands for “lor-
loise.”

If you watch nature specials on ed-
ucational TV channels, you are sure 10
see scenes where “tagged” animals
are monitored using RDF. Many of to-
day’'s research sludies are funded by
the National Biological Survey (NBS),
a federal agency that was opened Iin
November 1993. Among other activi-
ties, NBS works with governmental
agencies, universities, and private or-
ganizations to perform biological re-
search, inventory, and monitoring. An
important NBS mission is o provide
the Department of the Interior with a
biological science base for govern-
mental decision-making. NBS has a
technical center, 12 research centers,
78 field stations, and 59 cooperative
research units.

No Clues, No Rules

Tracking wildlife with RDF is cer-
tainly different from mobiling in search
of a hidden ham transmitter. Mosl
clubs have strict T-hunting rules that
establish a boundary within which the
T must be hidden. Usually the T musi
be stationary and have a fixed anten-
na ornentation. Transmission lengths
range from several seconds o contin-
uous. The signal must be copyable at
the hunt’s starting point or through the
local repeater.

None of these rules apply 10 wildlife
tracking. There is n0o guarantee you
will hear a signal when you start. Ani-
mals are free lo roam as you track
them. They change antenna position
with every step or hop. Baltery size
limits transmission lengths to a frac-
_ tion of a second.

Despite these challenges, re-
searchers daily plot the exact location
of four-legged creatures from mouse-
size to moose-size. They also monitor
signals from birds in the air and fish in
streams. Some are volunteers or work

Radio Direction Finding

directly for educational institutions,
while others are independent consul-
tants.

Though | have corresponded with
amimal-tracking specialists from time
to ime, | never had an opportunity 1o
observe their operations firsthand until
this spring, when environmeantal con-
sultant Glenn Goodlett wrote of his ex-
periences on an online service. Glenn
got his start tracking rodents in the
USA and Australia. Recently, he has
worked in a study of tortoises in Cali-
fornia’s Mojave desert.

As his third annual spring chelonian
survey began, Glenn invited me to
come and observe. He is not a ham
yet, but he is a regular reader of 73
Amateur RHadio Today and "Homing
In.” "l like learning about the latest
technology,” he says.

Animal tracking, cataloguing, and
data analysis is a full-time job. During
the study period, Glenn lives at the re-
search sile with his wile, Tracy, anoth-
er environmental consultant whom he
met during a tortoise survey, and
whom he married last fall. Rounding
oul this study team is biologist Paul
Frank.

As | arrived, Paul and Glenn were
doing a health check on a tortoise they
had encountered (Photo A). This one
did not have a radio tag, but it was in
their database. It had previously been
numbered, and the number had been
encoded on the animal by notching
edges of its carapace (upper shell) ac-
cording to a standard marking system.

Paul and Glenn checked its respira-
tion, weighed, measured and pho-
tographed it, then logged the data be-
fore setting it free. They wore fresh
surgical gloves so that they would not
become carriers, passing diseases
from tortoise to tortoise. This one was
easy to handle. "It's slill kind of cold
and they're not very active,” Paul told
me. “But when it gets a little warmer
they can put up quite a fight.”

Desert tortoises are not facing ex-
tinction, but they are considered to be
threatened. “They were listed in 1989
after there was a massive die-off,”
says Paul. “It was a real interesting sit-
uation because there are a lot of them
and they have a big range, but so
many died so fast that the Fish And
Wildlife Service listed them. That pro-
duced an amazing amount of work for
a lot of people. Virtually any public
construction within their range needed
a pre-construction survey and popula-
tion monitoring. A lot of biologists got
into it and it seemed like anybody who
could live out in the desert could find
work. In 1990 and 1991 there were
probably several hundred people do-
ing tortoise work. Now there is proba-
bly a third of that.”

In addition to venfying population
levels, the present sludy seeks dala
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Photo A. A docile desert tortoise gets a health check from Paul Frank (left) and

Glenn Goodietft.

on movements. The basic survey area
i5 one square mile of public land near
a busy highway. “The average range
of an adult tortoise is about half a mile
to a mile,” Paul says. "Over time, most
of them living along a highway will go
out and get run over, so there's a band
along each road with very low popula-
tion.”

The highway near the study area
includes an experimental tortoise
fence made ol hardware cloth 18 inch-
es high along the reqular barbed-wire
fence (Photo B). Special fence sec-
lions guide animals to culverts where
they can safely cross under the road.

To determine if the culverts and
fences are working, an experimental
solar-powered monitoring system has
just been Installed on two culverts
nearby (Photo C). A sensor detects
passage of tortoises and logs the time
of each passage and the ID number of
the animal. The special tortoise tags
for this system are passive (no batter-
ies needed) and are completely sepa-
rate from the radio tracking system.

According to Glenn, “The culvert
sensaor is a big loop in the ground, like

* el 8§

the primary of a transformer. The ani-
mal's tag has a winding that acts like a
secondary. When it comes across,
enough power is coupled to provide
power 1o the chip inside the tag, which
has its number stored in memory. It
loads and unloads its coil, and the
reader picks up that loading and un-
loading.”

NBS hopes the study will show that
lortoise population is increasing near
the highway. “With the fence, a lot of
new habitat is created,” says Paul.
“Tortoises are able to move inlo the
area and stay a while. The biggest
problem with fencing is the gates.
People often do not close them. A tor-
toise will tend to walk along the fence
until it finds an open gate, then go
through. One of the things we were
doing in another study was lo experi-
ment with different kinds of tortoise
guards, similar to cattle guards, We
wanted something that you could drive
a vehicle over bul a tortoise will not
cross.”

On With the Hunt
Now it was time to find more of last

Photo B. Special fences along high-
ways in Califomia’s Mojave desert keep
tortoises off the road, where death
would be almost certain. The white PVC
pipe marks part of the survey grid.

Lo ey

Photo C. Environmental consultants
Glenn and Tracy Goodlett unlock
the desert-proof vault containing a
solar-powered lorfoise crossing sen-
sor.
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FPhoto D. Biologist Paul Frank shows that

simple,

-

rugged equipment is all that is

needed for on-foot wildlife tracking. On windy days like this, he usually uses ear-

phones.

year's tagged turtles. Each transmitter
is on a different frequency in VHF
“high band” between two meters and
TV channel 7. A few commercial man-
ufacturers offer portable synthesized
receivers designed for researchers,
but Glenn says he has results just as
good with less expensive VHF scan-
ners, so long as they include a BFO
for SSB/ICW detection. Scanners are
much smaller and lighter than the spe-
cial receivers, too. He likes being able
to program his scanner such that
channel numbers are the same as tor-
toise numbers, for fast identification of
naw intercepis.

Glenn uses a Trident TR2400,
while Paul tracks with a Sony ICF-
PROB0 (Photo D). Both use two-ele-
ment phased dipole antennas by
Telonics, Incorporated (932-T East Im-
pala Avenue, Mesa, AZ B5204). We
went 1o an area where several animals
had been living and acquired three
signals. | tried out the Sony seltup and
had so much fun that | didn't stop until
| had found all three tortoises. Two
were foraging and one was in its shal-
low burrow,

The phased array antenna has a
classic cardioid (heart-shaped) direc-
tional pattern. When searching on foot
for a lortoise in the open, maximum
range is about 3/4 mile. | was sur-
prised how sharp the forward lobe
seemed on weak signals. A single 30
dB RF attenuator was all that was
needed to knock down the signal as |
got within 100 feet or so. No S-meter
was needed; we determined signal
level easily by ear.

Just as in ham T-hunting, | got in-
correct bearings at some points in my
pursuit. Perhaps the turtle's antenna
orientation was putting a null in the di-
rect signal path, or some object was
reflecting the signal. Researchers
know thal if they keep moving and fol-
low their bearings, they will follow a
more-or-less direct path to the animal.

According to Glenn, “The hardest
part of the hunt is getting to hear the
signal. The rest is relatively easy.
They Iried tnangulating with multiple
fixed-site receivers, but the big prob-

lem was that not enough of the re-
ceivers could pick up the weak sig-
nals.”

To acquire signals at greater range,
Glenn's crew has a long yagi to mount
on a masl at the rear of their truck.
RDF with small aircraft is also done.
“We use two directional antennas, at-
tached to each wing strut, and a selec-
tor switch for left, right, or both," he
says. “Typically we fly a pattern and
we switch the antennas from left to
right and back to zero in.”

Approximately fifty tortoises have
been tagged in this study. Three trans-
mitter models are being used. They
are a product of AVM Instrument Com-
pany (2356 Research Drive, Liver-
more, CA 94550), which makes tags

Photo E. This desert lortoise doesn’t mind being a perpetual hider for biplogical
T-hunts, all for the sake of science and conservation.

with the animal's growth. Instead, re-
searchers glue sections of tubing to
the center of the scules (plates) on the
carapace, with the antenna inside the
tubing. As growth occurs between the
scutes, the antenna slides within the
tubing.

The smallest transmitter (not
shown) has a tiny solar panel and is
used on juveniles. “They come out of
the egg at about 45 millimeters long,”
Paul says. “The smallest tagged tur-
tles are about 60 mm long. The trans-
mitiers don't seem to affect them. We
haven't seen any evidence of healith or
behavioral changes due to the tags.”

So far, the study has shown that
tortoises are moslly stay-at-homes,
According to Paul, "Males are more

“I tried out the Sony setup and had so
much fun that I didn’t stop until | had
found all three tortoises. Two were foraging
and one was in its shallow burrow.”

for a wide variety of animals. Adult tor-
loises can easily carry a AA-size lithi-
um battery, which is by far the largest
and heaviest component in the tags
used on them. At a peak power level
of about 1 milliwatt, pulsed 70 limes a
minute, the tag of (Photo E) will stay
on the air for up to two years. The en-
tire T weighs 35 grams and is encap-
sulated with a desert-proof coaling.

"Mercury batteries were the best
choice in the past,” says Glenn. "But
they are now considered hazardous
and are banned in California. When
the battery dies we send the tag back,
they put a new battery in and seal it
up.”

Glen continues, “We used lo ce-
ment a metal plate on the tortoise
shell and bolt the transmitter 1o the
plate. Now we just mount it directly.
We put down a dab of super glue to
hold everything in place and fasten it
down thoroughly with epoxy cement.”

Epoxying an anienna to the tortose
shell for its full length would interfere
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territorial than females. A young one
can get beaten up by a big male,
which freaks him out. He will then take
off for many miles to find a new territo-
ry for himsell.” Tagged tortoises thatl
leave the survey area continue to be
maonitored.

NBS hopes ils study will show a re-
versal in the downward trend of the
number of desert lortoises. “In the late
eighties and early nineties the popula-
tlion crashed,” says Paul. “In some ar-
eas 70 to 90 percent died. They live to
be a hundred years old and take up to
twenty years to become sexually ac-
tive. So they can’l reproduce their
population any faster than humans
can, maybe one percent rebuilding per
year maximum.”

Paul adds that the biggest predator
threat is the raven, which attacks turtle
eggs and young. “Raven population is
increasing dramalically because of hu-
man activity. They are taking out a
huge number of juveniles. Desert de-
velopment, off-road vehicle use, and

livestock raising all contribute to the
threat.”

Radio tags help researchers know
the movement and health of animals,
but thorough surveys are needed to
accurately assess population levels.
Glenn explains, "A team takes a
square mile, puts it in the grid system
and methodically searches each grid,
walking back and forth through it
about 8 meters apart. Typically these
are called 60-day surveys, because
you work 60 days and you go over
each hundred grids in the square mile
twice, This year we're doing a 60-day
survey to make an updalted estimate
of population density. Bul we already
have a good guess because we spend
50 much time out here,”

All Creatures, Great and Small

T-hunting for tortoises in flat coun-
try is not too arduous. ("About K&OV's
speed,” according to the witty hams
around here.) I'm sure adrenalin levels
go up quite a bit when you're hunting
something that moves a lot faster and
might decide to hunt you instead. For
instance, signals from radio collars are
keeping researchers updated on the
movements of cougars in the moun-
tainous parts of Orange County, where
| live. The big cats are creating contro-
versy as housing areas and freeways
push into their habitat and bound their
hunting range.

Birds have their own set of tracking
problems. They have good radio
range when airborne, but migration
can ltake them long distances. Trans-
mitters must be very light and placed
very carefully. Right now | am ex-
changing E-mail with a researcher
who wants to discuss ideas for better
bird tracking.

If you would like to read more about
wildlife RDF, let me know. i there is
enough interest, I'll have more on the
subject in future instaliments of “Hom-
ing In.” Keep your T-hunting news
coming, too. Send E-mail via the Inter-
net (Homingin@aol.com) or Com-
puServe (75236,2165). Send postal
mail to my P.O. box on the first page
of this article. 73
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A Brief Primer on Internet
Access

Tuning into the Intermet, I've gotten
quite a response to my recent call for
information about Intemet providers.
This includes both answers and ques-
tions. Based on the questions, | pre-
sent this brief primer on Internet ac-
cess.

What is the Internet?

The Intemet (note the big “I') is a
conglomeration of networks and com-
puters worldwide which are connected
together using TCPAP (Transmission
Control Protocol/internet Protocol).
The reason | point out the big *I" in In-
ternet Is that any connection that in-
volves two or more networks can be
legitimately referred to as an “inter-
net.” The “Internet,” though, specifical-
ly refers to an intemetwork developed
by DARPA and educational/industry

institutions for collaboration.

Today, the Intemet is a collection of
public and private resources available
through ISPs (Internet Service
Providers) 1o anyone with some mon-
ey lo spend—and lately not too much
money at that. Note: there are also
public access sites that charge no fes.
These are usually run by universities
or government agencies.

Why Should | Care?

At first, the Intemet was the realm
ol academics and military personnel. It
was esoteric and hard to find outside
of the academic/military milieu. Be-
cause the Internet is now accessible
by nearly any computer user, things
are different. There are many useful
information and communication ser-
vices which use the Internet as a
transpor. These services have techni-
cal sounding names like Telnet and
FTP, but by far the biggest “star” of to-
day's Intemet is the World Wide Web
(WWW).

The “Web" is a user-friendly, flexi-
ble, graphical way to retrieve informa-
tion. The client side of the Web con-

sists of a web “browser.” The browser
is an application that understands how
to connect to computers on the net
that contain information formatted as
“Web pages” and display them for
you. A good browser can not only pro-
vide the pages, but access to other in-
formation services such as “gopher
and FTP (Fiie Transfer Protocol). This
means that the browser can be your
principal connection to the net.

A typical session might be some-
thing like this: First you use the “Web
Crawler" search engine to locate a
ham radio page. The Web Crawler
displays a “form™ to make the search.
It is very simple 1o use; just type in
keywords of interes! ("ham radio”) into
the search box on the screen and
press the Enter key.

Your query is sent 1o the search en-
gine—located on a computer in the
Computer Science department of the
University of Washington, in Washing-
ton State. The search engine has a
frequently updated index of the (literal-
ly) hundreds of thousands of docu-
ments. The results are compiled and
then sent back to your browser.

Next to each document in the result
is a score of up to 1000 to indicate
how closely it answers your query. To
look at a document you simply double-
click on the document of interesl. In

our example there are many good
looking results, and part of the list
looks like this:

1000 The New Hampshire Ama-
teur Radio Page

0976 http://ieeesb.eng.mcmas
ter.ca:70/0h/pages/ham.h
tml

0896 Ham Radic Outlet has
Moved

0863 Other QRZ Products

0754 http://www-Dprc.mps.ohio-
state,edu/cgi-
bin/hpp?scanner . html

0704 The Los Alamos High

School Ham Radio Club

WHAT IS AMATEUR RADIO?

AB4EL on ThePorch

WB4EJC Home Page

Amateur Radio WWW site of

DKOTUI at Technical Uni-

vergity of Ilmenau

U482 MegaNet Commercial Web
Pages

0446 Other hyperlinks

0431 QRZ Home Page

0431 Bradley University Ama-
teur Radio Club

0428 WSAC Home Page
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MNear the middle of the list is a doc-
ument called "WHAT IS AMATEUR
RADIO?7"—lel's try that one. The result
in this case is a text document with no

Don’t miss a single issue. Call (800) 274-7373 to subscribe to 73 Amateur Radio Today.
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graphics, though there could easily
have been some. The beginning says:

WHAT IS AMATEUR RADIO?

A retired military officer in
North Carolina makes friends
over the radio with a ham in
Lithuania. An Ohio teenager
uses her computer to upload a
chess move to an orbhiting
space satellite, where it’'s
retrieved by a fellow chess
enthusiast in Japan. An air-
craft engineer in Florida par-
ticipating in a *"DX contest”
swaps call signs with hams in
100 countries in a weekend. In
California, wvolunteers save
lives as part of their in-
volvement in an emergency com-
munications net. And at the
scene of a traffic accident on
a Chicago freeway, a ham calls
for help by using a pocket-
sized hand-held radio.

There are, of course, hundreds of
megabytes of ham radio information
out there of every description, from
text files to programs of interest to
hams—all a point and a click away.
Vendors of ham radio equipment and
software, hams with information about
using equipment and building things,
all of it right there for you.

How Do | Get Connected?

As it happens, now is a greal time
1o get connected to the Intemet. The
competition is fierce, and prices are
very low. But, you must know what
you are buying or you could be very
disappointed.

Watch out for “fake” Internet ac-
cess. What do | mean? What | de-
scribed above comes from actually
connecting your computer to the Inter-
net. In other words, through software
and an ISP's “router” you place your
own machine on the Intemet as a peer

“Real” Intemet connectivily comes
through a couple of protocols called
SLIP and PPP. SLIP means Serial
Link internet Protocol, and PPP
means Point-to-Point Protocol. They
are functionally equivalent, with PPP
being a bit more flexible. Either way,
you'll be on the net.

What do | need?

The basic components of an Inter-
net connection are a “stack™ and the
clients. The stack is the software that
runs TCP/IP; included in this are the

“There are hundreds of megabytes of ham radio
information out there of every description,
from text files to programs of interest to hams—
all a point and a click away.”

(an equal to all the other computers on
the net.)

When | say “fake,” | mean that al-
though you can access information
that is on servers which are on the
net, your connection is by dialing up
someone else’s machine and acting
as a terminal. This is the nature of In-
ternet connectivity offered by several
large national on-line services. It is not
what the true “netsurfer” wants.

dialer and compenent thal manages
the SLIP or PPP connection. The most
commeon stack in use today for SLIP is
based on WinSock—the standard
TCP/P services component for Win-
dows—but you don’t need to worry
about details, your ISP will do that for
you.

The thing you need most is a reli-
able ISP. Soon (probably next issue)
there will be a list published here of

ISPs recommended by your fellow
hams. Until then, use the repeater!
Ask around and find out who is doing
a good job in your area. Prices will be
very compelitive; you shouldn't have
lo pay more than about $20.00/month
for unlimited (or practically unlimited)
SLIP/PPP access at 28.8 Kb/s access.
Contact an ISP, and they will get you

going.
Modems are Important

| will leave you with this note: A
good modem is critical. Today, 28.8
(V.34) modems are common, inexpen-
sive, and expected. If you have any-
thing less than 14.4 today, upgrade
before you sign up for Internet service.
If you have a 14.4 modem, seriously
consider 28.8! | can happily recom-
mend the USR Robotics Sportster
V.34 modem as an excellent value. It
is an inexpensive and high-guality,
high-speed modem. Make sure you
buy a V.34 modem, not a V.FC mo-
dem, which is an outdated “non-stan-
dard.” Also, don't be disappointed if
your 28.8 modem never connects
faster than 24 Kb/s. This is normal,
because phone lines aren’t perfect.

So, after you begin your net surfing
career, drop me a line at:
n1ewo @igquest.net—I'll be glad to
hear from you! 73 de NTEWO ]

Sell your products in 73 Amateur Radio Today. Call Dan Harper at (800) 274-7373.
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ABOVE & BEYOND

C. L. Houghton WBEIGP
San Diego Microwave Group
6345 Badger Lake Ave,

San Diego CA 92119

DRO Frequency Marker for
10 GHz From Salvaged C
Band TVRO Converters

Here IS a note of interest from John
WA4WDL concerning the use of
DROs (dielectric resonator oscillators)
from defunct or discarded TVRO (tele-
vision receive only) downconverters.
These units are modified to provide a
marker generator for the 10 GHz ama-
leur band. Also, John provided a
charge pump voltage doubler that he
used to power these units from a 12-
volt source. The application for this
marker generator is 10 provide a stable
[requency reference and o use this
reference as a marker pinpointing a
specific frequency in the wideband FM
portion of the 10 GHz band, using it as
a guidepost for all operations. Follow-
ing are the conversion steps taken by
John WA4WDL:

One of the first concerns when 1ry-
ing to operate on 10 GHz using wide-
band frequency modulation with modi-
fied intrusion alarm Gunn diode
sources is determining what frequency
you are on. Past remedies have cen-
tered around using a 2 meter HT feed-
ing a diode-in-wavequide harmonic
generator, which works like this: The
HT is set 1o a frequency of 146 MHz
and is used to transmit low power (100
to 250 mW), which is Injected into a
diode in a waveguide mount suitable
for the microwave band of interest, in
this case 10 GHz using WG-16. The
diode is made to function as a fre-
quency multiplier, multiplying the 2
meter RF into the 10 GHz band. The
70th harmonic times 146 MHz is ex-
actly 10,220 MHz, a wideband FM pri-
mary frequency. Other 2 meter fre-
quencies are possible but do not work

VHF and Above Operation

out as exactly as in this example.

However, because of the relatively
low frequency of the 2 meter rig and
the lack of image rejection in the 10
GHz receiver, some confusion still ex-
ists In iImage frequencies and other
harmonics of 146 MHz, also present,
This method relies on you knowing
what frequency you are on with an ac-
curacy of plus or minus 50 MHz. If you
have no clue where you are, a single
pinpoint reference will remove uncer-
tainty and provide you with one more
idea on how to set frequency at 10
GHz with available surplus material,

Recently, while dissecting some C-
band TVRO block downconverters, |
discovered that the internal local DRO
operates al approximately 5.150 GHz.
Doubling this frequency with a diode-
in-waveguide harmonic generalor re-
sults in an output frequency of 10.3
GHz, which is conveniently in the 10
GHz amateur band. Don't let the quali-
ty of surplus block downconverters
waorry you. While the RF amplilier por-
tion of the unit might be damaged or
non functioning, the DRO circuitry
needed for this conversion has rarely
been inoperalive. Aimost all DROs still
function well.

| have noliced that afier doubling,
all harmonics and the fundamental are
at least 30 dB below the desired 10.3
GHz signal. The 10 GHz waveguide is
an excellent beyond-cutoff attenualor
for the fundamental, and the efficiency
for tripling is very poor. Although
DROs come in several configurations,
two kinds are easy to use.

The first Involves a block downcon-
verter that was intended for use with a
preamp (see Photo A). The RF input
goes to a ring mixer which is also led
by the local oscillator. With some razor
blade surgery the ring mixer is modi-
lied to let the local oscillator connect
directly to the RF input connector.
(See Figure 1 for details.)

O

N

i

Photo A. TVRO downconverters requiring a preamp.
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Figure 1. Modifications to downconverter printed circuit board.

The modifications to the ring mixer
are marked “R.” Some other modifica-
tions are necessary. DC power for the
preamp is fed out the RF input con-
nector. For my application this is unde-
sirable because the 1N23 multiplier
diode could be destroyed. Instead the
DC insertion trace marked “S" is cut
and carefully peeled up from the print-
ed circuit board. The 1N23 point-con-
tact diode multiplier requires a DC
ground retumn. The local oscillator has
a two resistor L-pad output attenuator
which can be used for the DC retumn
by simply replacing the chip capacitor
at point “T" in the RF input line with a
jumper made from copper foil.

The capacitor was originally used
to block the output DC from reaching
the mixer. Photo A shows both an un-
modified and a modified downconvert-
er. Each block downconverter has an
internal 7808 three-terminal voltage
regulator, which is retained. The units
can be powerad from 11 to 18 volts.
DC power is applied directly to the IF
output type “F" connector. Current
drain can be reduced by cutting the
appropriate printed circuit traces 1o cir-
cuitry that is nol required. Output from
the DRO is about 3/4 mW at 5.15
GHz, which is more than sufficient to
drive a 1N23 diode harmonic genera-
tor.

The second block downconverter is
with a packaged Murata DRO. (See
Photo B.) Carefully unsolder and re-
move the oscilator unit, then mount
and resolder il 1o a printed circuit
board. Even though it is lossy at 5.15
GHz, ordinary G-10 1/16th-inch thick
double-sided glass epoxy board mate-
rial is used. It's workable and easily
available. An SMA connector is used
to couple the RF back from the printed
circuit microstrip into a semi-rigid coax
cable. (See Photo C.)

Typical RF output is between 3 and
5 milliwatts at 5.15 GHz. With 12 to 14
dB loss inherent in hall-wave harmon-
ic generators, | still get around 0.1
milliwatt output at 10.3 GHz—not
bad at all. A complete unit with 1N23
diode harmonic generator is shown in
Photo D.

This method does not require diode
waveguide mounts without the bypass
circuitry commonly found in simple
diode mixer mounts. Nevertheless, the
result is a no-tune, compact, reason-
ably stable marker or test source for
the 10 GHz band.

In operation, the Murata DROs that
John has encounlered require 10 volls
al 20 to 30 mA for power. It is always
a good practice to power up the un-
modified downconverter with 15-18
volls and measure the oscillator and

K
g

Photo B. Downconverter with a Murata DRO.



NO TUNERS
NO RADIALS
NO RESISTORS
NO COMPROMISE
SIX EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.
“See review in Oct. 73, 1884 *Sepl. 73, 1685 March 73, 1988
CQ, Dec. 1928 Mar. W.RL§1  MOV.72 1e8d

BILAL COMPANY ™
137 Manchester Drive s

2 Meter Portable

ArTOoWwW shaft) Antenna

Thas 18 the one vou have heard about.
Changes from a w stick to a
4 element beam in less the 2 minutes, .

CIRCLE 42 ON READER SERVICE CARD

Strong & Light Weight e s #
Simply the Best $ 739-‘1 lr

Arrow Antenna é‘:l“d“ . '

1461 Peacock Pl PPRE  (303)663-5485

Loveland, CO 80537 Fax (303) 663-5065
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Reduce exposure 1to 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
poorly grounded or shielded equipment, high VDT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, efc.
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1

mW/cm?2).

Electric and magnetic settings are omnidirectional, °
measuring full magnitude of fields without the need to
reorient the meter. Price of $145 includes delivery and

one-year warranty.

harmful

Alphalab, 1280 South 300 West, Salt Lake City,

literature on electromagnetic radiation health risks.

UT 84101. Call [
B800-769-3754 OR 801-4B7-9492 for speedier service or free

'V ELECTROMAGNETIC FIELD METER v

Use Your Reader Service Card Today!
Our Advertisers Want To Hear From You!

MAGGIORE ELECTRONIC LAB.
" Hi Pro Repeater

Maggiore Electronic Lab
L

INTRODUCES THE NEW Hi Pro "R1" REPEATER
HERE IS A COMPLETE LOW COST VHF REPEATER, LESS CONTROLLER, PRICE $589.00
A 35 WATT VHF REPEATER WITH VOICE, AUTO PATCH, AUTO DIALERS ETC. $1145.00

THIS IS NOT A KIT BUT A COMPLETE REPEATER WITH A 2 YEAR WARRANTY

AVAILABLE IN BOTH VHF OR UHF. FOR MORE INFORMATION CALL OR WRITE,
MAGGIORE ELECTRONIC LAB., 600 WESTTOWN ROAD, WEST CHESTER, PA., 19382, Ph: 610-436-6051 Fax: 610-436-6268

‘f!NEJfl R ANVMIPLIFIERS

ANTSS 300W
ANTEZ2 140W
ANTTOL 20W
ANTFIH 20W

AMATEUR TELEVISION CONVERTERS
ATV3 420-450 (GaAS-FET). § 4005 K
ATV4 902-928 (GaAS-FET) $ 58.95 Kit

2 METER VHF AMPLIFIERS
35 Watt Model 3388, .. i B 79,95 Ki
7o Wall Modal BYSA.. ... imeniiin $119.95 Kit

Available in kil or wirectestad

1000 Walt PEP 2-Port
1200 Was PEP 4-Port _

100 WATT 420450 MHz PUSH-PULL
LINEAR AMPLIFIER - 558 - FM ATV
KEB&7-PK (Kil},.........
KEBE7-PCE (PC Board) .......
KEBE7-I (Manual) ......

HF .I.HFI'.H:IEFI'S per HﬂTﬂﬂ'ﬂI'.-l EI.II..LEI"HS
Parts List for HF Amglifiers (2-30M4Hr)
Described in the MOTOROLA Bulletins

ﬂi&ﬁﬁﬁ Model 92 Heat Sink (6.5 x 12 % 1.6} .....5 24.00

- - 3 :E
EBBS 140W CHS-8 Coppar Spreader (8 x 6 x 3/8) .§ 22.00
EB27A 300W We stock Hard-to-Find parts
EB104 600W CHIP CAPS-Kemet/ATC

New!! 1K WATT 2-50 MHz Amplifier
POWER SPUTTERS and COMBINERS 2 390Hz

g ARCD TRIMMER CAPACITOAS
' : -rg:-pg., BROADBAND HF TRANSFORMERS
.5 B0 G5 MiNI-CIRCLNT MIXERS

..5159.95
N T $ 18.00

Low Pass Filters
for Harmonics (Up to 300W)
10m, 16m, 20m, 40m, BOm & 160m

UNIVERSAL DNGITAL FREQUENCY READOUT
TE-1 (WiredGestad) .. 148 .95

HEAT SINK MATERIAL

METALCLAD MICA CAPS-Uneico’Semco
AF POWER TRANSISTORS

SHL-T (1-5S00M8)
SBL-1X (10-1000MZ} ...

L
=i N

50
a5

For detailed information and prices, call or write for our free catalog.

<y

Add 54.00 for

cCl o 1
o
508 Milistone Drive = Beavercreek, Ohio 45434-5840
(513) 426-8600 » FAX (513) 429-3811

CIRCLE 99 ON READER SERVICE CARD

B,

5

Cle WalH DSP 0 JE=

FLT]
A il Fiitoe
Ty

l'l""J'T LEYEL FriOnin

Whal is DSP? DSP allows the “construction™ of
various filters nf_l_%reat complexily by using
compuler code. IS allows us o have easy
access lo a variety of filters, each perfectly
optimized for whalever mode we are operating.
The DSP Il has been designed to operate in 10
different modes. Four filters are optimized for
reducing interference to SSB phone signals from
CW, helerodynes and random noise interference.
Four more filters operate as “brick-wall” CW
bandpass filters. The remaining two filters are
designed for reliable recovery of RTTY and HF
packet radio information signals. A single front
panel switch selects any of these filters. Easy
hookup lo rigs speaker jack.
« The WOGR DSP Il is the most popular DSP on the market —

Thousands n use wovidwide!

W9GR DSP Filter .. " ...$299.95
12V DC Power Supply ...511.95

Personal nutnpatt:h

Make and receive phone calls from your mobile
rig or handie-talkie with your own personal
autopaltch. Connection is easy — jus!t hook-up to
the mike and speaker jacks on your base slation
rig and plug into the phone line! Compiele control
is assured through touch-tone access codes that
you sel and change at will. Long distance toll
access is controlled by special code that you set,
preventing fraudulent usage. All programmable
codes and set-ups are stored in special non-
volatile memory immune to power failures.
Repeater owners use the SDP-600 as well for
reliable and solid repeater autopatches. Power
required is 12 volts DC at 100 MA. Experience
lhe freedom of owning your own autopatch, on
you own freguency, to use when and as you
wish. The SDP-600 is made in the USA and
carries a one year warranty.

SDP-600 Personal Autopalch, fully wired.......$249.95
SDPA 12 volt powersupply unit............cc.oe.... $11.95

JFCom Transceiver Control
Computer Interface

$54.95

The j*Com Transceiver Control Computer
Interface is functionally identical to the Kenwood
IF-232C, Icom CT-17, Yaesu FIF-232C, Ten-Tec
305 and Heath computer interfaces. It will work
with all radios and ng control software which use
these interfaces.

* No external power supply is necessary. The
j*Com TC interfaces require very little power for
operation.This power is obtained directly from
the computer COMM port.

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

* Fully assembled and tested.

* Fully Hardware and Software Compatible.
Works with all ng controlled software —

Free shareware disk included!

RAMSEY ELECTRONICS, INC

793 CANNING PARKWAY VICTOR NY 14584
)| PR ORDERS CALL

g 1-800-446-2295
= S

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

TERMS: Satisfaction g.nr-mrﬁed Examine for 10 days. If not
pleased meturn in onginal form lor relund .ﬁ_:h;-_' sqgﬁ lor shipping
".3"" ng and insurance. For I‘-pqﬂfry x add 20% for suriace
mail. COD (US ':."",.l pdd 55.00. Crders d-.ru.. r.; Gric q,n_n Iy
residants add 735 sales tax. 90-day paris warranty on kil parts. 1-
year parts & labor warranty on wirsd units

J*COM * 733 CANNING PKWY » VICTOR, NY 14564
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Figure 2. Schematic of charge pump voltage doubler with reguialor

the circuit supply voltages before be-
ginning surgery. For field tests, better
voltage headroom for the voltage reg-
ulator is desired. The difference be-
tween the required 10 volts and the
output of a 12-voit dry cell battery is
too small 1o use a common 7810
three-terminal voltage regulator re-
moved from the downconverter, so a
charge pump voltage doubler followed
by a voltage regulator was selected for
field applications. Figure 2 shows the
schematic of the charge pump con-
structed.

The charge pump incorporates sev-
eral small changes over previously
published circuits. First, the NE-555
oscillator circuit was changed to pro-
duce a more nearly square wave out-
put pulse duration. Second, the rectifi-
er diodes were changed to Schottky
rectifiers 10 reduce the voltage drop
across the rectifiers. Schottky diodes
have a lower voltage drop than con-
venlional rectifier diodes: i.e., a
1N400X-lype diode will exhibit a 0.7-
volt drop when in conduction. A Schot-
tky rectifier will exhibit about 0.4 volis
in the same application. Last, the usu-
al 240-ohm resistor used in most LM-
317 adjustable voltage requlator cir-

cuits was increased to 560 ohms o re-
duce requlator current drain and in-
crease battery life. Figure 3 shows the
output voltage of the doubler before
the regulator for input voltages up to
15 volts with no load and with the reg-
ulator and DRO connected. With no
load and a supply voltage of 15 volts,
the output from the doubler can reach

life of a 12-volt dry cell battery. Even
9-volt dry cell batteries could be used.
The main penally in using this circuit is
the increased current drain. When giv-
en the choice between increased cur-
rent drain and no operation, I'll pick
current drain every time.

| have to thank John for one more
excellent idea for converting surplus

“When given the choice between
increased current drain and
no operation, I'll pick current
drain every time.

29 volts; therefore the output capacitor
should be rated for at least 35 volts.
Photo E shows one ol the voltage
doublers mounted in a small shield
box. The voitage regulator is mounted
in close proximity to the DRO.

For some units the LM317 was re-
placed with a 7810 regulator salvaged
from TVRO converters. Using the dou-
bler with this regulator allowed opera-
tion with dry battery packs down to 7.8
volts, which is well beyond the useful

Photo C. Murata DRO remounted on a circuit board.
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material Into useful microwave test
generators. For comments, contact
John M. Franke, 23 Parkwood Dr., Apt
201, Yorktown, VA 23693-4819.
Thanks again, John, for an excellent
conversion project.

Technical Note Update

Qur microwave group just ran into a
microwave transistor phenomenon
that took us by surprise. It happened
with & 1296 MHz block amplifier mod-

ule that was built to spec, as far as we
were concerned. It was supposed 10
put out 10 watts of power wilth a trickle
of RF driving it. The problem was that
the unit just did not perform at all, and
power outputl was a small fraction of
what it was supposed to be. After con-
sulting with fellow wizards and the
manufacturer’'s tech rep, we deter-
mined that the possible trouble was
that we applied heal sink compound
o the heat sink and RF device. As we
all know, heat sink compound is used
to improve heat transfer to the heat
sink from the power or RF device.

We were informed that most mi-
crowave devices operating at 1000
MH2z and above require such good
ground that heat sink compound was
not conductive enough for these mi-
crowave frequencies. We did not real-
ly believe this, but removed the grease
anyway. When we tested the amplifier
module without H/S compound, the
module produced 10 watls of power
with no other changes or modifica-
tions. Heal sink compound was the
culprit. We had used the standard
white silicon heat sink compound,
which from now on | will classify as
white heal sink grease suitable only
for low frequency work.

There are several products that are
made for UHF to microwave operation
as heat sink compounds. These mate-
rials usually resemble an epoxy with
very high silver or other metallic addi-
tive making the thermal properties
very conductive. | haven't been able to
obtain any of these materials for eval-
uation, but have observed some pow-
er FETs attached with this type of ma-
terial. | had not fully appreciated the
RF-conductive material before, but
close examination of many different
heat sinks removed from commercial
devices showed most were using this
RF-conductive heat sink thermal com-
pound.

We had experienced a similar ex-
ample when we ftried o test a 10 GHz
Qualcomm transmitter module by sol-
dering the gold-plated transistor's heat
sink to the rear copper ground foil for
a quick test, This test proved to be
flawed and the transmitter, which Is
rated at 1 W output, would not pro-
duce any significant output power at
all. When we ran our finger near the

Photo D. Complete 10 GHz marker generalor.
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Photo E. Voltage doubler mounted in shielded box.

grounded side of the PC board under
one of the transistor stages (soldered
to ground), power oulput improved
several dB, a very unusual increase in
RF power. To get the transmitter back
in operation, we had 1o remove the
solder grounding all the transistors
and screw the devices directly to an
aluminum heat sink along with the
PC board ground’s common ground
foil. Then the transmitter strip func-
tioned normally, and shortly we were
able to obtain the full 1-watt output

pOwer.
These two examples show the ex-

treme imporance of proper grounding
in microwave devices. | would not
have believed either of these two ex-
amples, and thought that in each case
it was well within a small fudge factor
acceptable to good construction tech-
nigues. However, both methods
proved that the silicon heat sink
grease we used gave very poor re-
sults. There might be similar material
out there, but I'll report on that when
such materials become available. Till
then, if you experience weird results,
question your heat sink compound
and, hopefully, removing it will avoid

30 —
25 1
1
.|
20 +
Ouput | —o—No Load
Voltage - —0—DRO Load
15 +
‘,u:-
"
0 - — ——t - — - — |
1
0 5 input Voitage 0 15

Figure 3. Charge pump doubler oulput for input voltages of 1-15 volts.

some quite perplexing head-scratch-
ing.

Well, that's it for this month. Cur-
rently we are putting together a com-
plete 10 GHz transceiver driven by
synthesizer control (73 magazine,
June & July, 1994). So far, the circuitry
for the transceiver is converting well
from a miniature PC board for 14 GHz
tlo 10 GHz operation. For surplus,
check out your local cellular distributor
for old, large 850 MHz cell telephones.
They're a drug on the market, often in
broken condition, or just large units
which are priced very cheap or given

away. Look into them for possible cir-
cuitry for the 900 MHz band.

in the cell phone | picked up for
$4.00, | have a complete RF receive
front end and two VCOs, one for 800
MHz and one for 900 MHz. These
parts can be used on their own or an
attempt can be made to convert por-
tions of the cell phone. Check out this
surplus opportunity locally,

As always, | will be glad to answer
questions regarding this and other
related amateur topics. For a prompt
reply, please send a SASE. 73 Chuck
WB6IGP 73]

AMATEUR TELEVISION

GET THE ATV BUG "2
>10 Watt pep
Transceiver

MCM Electronics™

Ohe Catalog Says It All

gl
8, Only $499
Made in USA
- electronic parts Value + Quality
~ needs. Our 332 from over 25years
page catalog has in ATV...WB0ORG

over 21,000 items
including semiconductors, tools, test
equipment, power supplies, computer
components, connectors, cable and
two-way equipment too! i
The MCM line of 2M/70CM radios,
antennas and accessories are
purchased directly from the best

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 @
manufacturers in the world, offasREIE 3 Amps, TV set and you're on the air - it's that easy!
the utmost in performance at prices TC70-10 has adjustable 10 Watt p.e.p. with one xtal on
e half thEﬁﬂTPﬂt={fn-ld ! i 439.25, 434.0 or 426.25 MHz & properly matches RF
pa}’ifgﬂf:; f_";:wzr -:3:;“2: mn‘Eﬂe | Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.
: Hot GaAsfet downconverter varicap tunes whole 420-450

and base antennas, duplexers and ;
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.

other accessories. Get vour free :
catalog today! Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Callbook or send copy of new license.

cail 1 -300'543-4330 I Hams, call for our complete 10 pg. ATV catalog

Or mail the inquiry card bound s
g iy st Aoy bow including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

MCM ELECTRONICS™ |
(818) 447-4565 m-t8am-5:30pmpst  Visa, MC, UPS COD

P.C. ELECTRONICS Tom (WSORG)

CENTERWVILLE, OH A5459-A0 7
2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS)

#111-4001
144-148MHz

#111-4006
430-450MHz

A PREMIER Caompany

~ CODE: 73M01
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CARR’S CORNER

Joseph J. Carr K41PV
PO. Box 1099
Falls Church VA 22041

Some Miscellania About DC
Power Supplies

Every few months | dip into the mail
bag and try to answer some questions
from readers. A fair amount of mail ar-
rives, and | try to answer as much of it
as possible. Unfortunately, that's not
always possible, so please forgive me
if you wrote and didn’t get a response.

Voltage-Regulated Low-Voitage DC
Power Supplies

Although most of my mail tends to-
wards RF circuits, antennas, and the
like, a substantial number of people
over the last year or so have asked
questions about low-voltage DC power
supplies. | suspect the reason for this
interest is that ham shacks and SWL
listening posts today have a lot of
store-bought and home-brew projects
(yes, hams still build . . . the naysay-
ers notwithstanding), gadgets, acces-
sories, and assorted do-dads that all
run on low-voltage, low-current DC
power supplies. Furthermore, many
(maybe most) of those items want o
see requlated DC power, rather than
simply rectified and filtered power.

The type of DC power supplies that
are needed are typically 3 to 28 volts
DC, with most of them being 5 VDC, 6
VDC, 9 VDC or 12 VDC. Currenl rat-
ings range from 100 mA to 1000 mA
(1 A), with only a few being higher
(some 5-VDC circuits with a lot of old-
er style TTL digital ICs might want to
see 3 1o 5 amperes of current, and
some 12-VDC units intended for in-
the-shack operation of small 2 meter
or higher handhelds or mobile rigs
want to see similar current ratings).
For the most part, however, we need
1000-mA or less DC supplies for add-
on outboard do-dads: this discussion

is limited to that range.

Rectifiers and Transformers

The raw AC power right off the line
isn't useful for electronic circuits, no
matter what the voltage is. The DC
power supply will use a transformer to
reduce the voltage to the range need-
ed by the circuit, and then a rectifier to
convert the bidirectional “sorta-
sinewave” AC to pulsating DC. When
filtered, this pulsating DC makes a
reasonable version of DC electrical
power and can be used for many elec-
tronic circuits.

Two forms of rectifier circuit are
shown in Figure 1. The circuit in Fig-
ure 1A is the classical full-wave rectifi-
er. It requires a transformer with a
cenler-tapped secondary winding. The
center 1ap 15 connected to the chassis
ground (or common line when no
chassis ground is used), and is the ze-
ro-volts reference point. The outer
ends of the winding (“A" and “B") are
connected to the anode ends of the
rectifier diodes (D1 and D2). The cath-
ode ends of the rectifier diodes are
connected to the load (represented by
resistor R1).

The rectifier diodes have two ral-
ings: forward current and peak inverse
voltage (PIV). The forward current rat-
ing must be at least the same as the
maximum output current of the power
supply, and a 20- to 40-percent over-
rating would be a nice safety factor.
The peak inverse voltage raling
should be al least 2.83 times the RMS
value of the secondary winding volt-
age (i.e., the voltage from the center
tap to either end). For most low-volt-
age applications, using a 100-volt PIV
(or higher) rectifier diode will suffice,
Most people just go ahead and use
the 1,000-volt PIV units, such as the
1N4Q07,

A filter capacitor C1 is used to
smooth out the voltage pulsations of

110 VAC e *
<
C1 = R1
A) )
T1 ] o
A [+
115 VAC BR1 C1 VDC Out
e |
: )
B)

Figure 1. A) Classical rectifier circuit; B) bridge rectifier.

the rectifier output. A good rule of
thumb is to use about 3,000 uF/am-
pere for unregulated DC power sup-
plies. The actual value depends on the
ripple factor desired, but the rule of
thumb serves for most people's
needs.

The rectifier In Figure 1B uses a
full-wave bridge stack (BR1). Although
you can make a bridge rectifier with
four single diodes (e.g.. 1N4007),
bridge stacks are easily available in a
number of different package styles.
The AC inputs will be marked with the
letters “AC™ or the sine symbol “-.7
The positive oulpul is marked with
a "+ symbol, and the negative with
the “-" symbol. One common form of
package that is popular today is the
DIP package that looks like a four-pin
DIP integrated circuit package and fits
onto 0.100 x 0.100 perforated wiring
board.

The transformer does not use a
center tap, because the common ter-
minal is established by the bridge net-
work inside BR1. A center-tapped
transformer can be used, but some
caution is needed. The current rating
of the transformer is based on the

D1
1%?
WJj
o 4 21 ot o
+ 78xx 3
C1 1 c2 C3 C4 +
Vin 2900 = 01 = 01 = 100 = Vout
ufF uF uF ufF
— Common -
0 - o

__T__ Optional

= Ground

Figure 2. Voltage regulator using a three-terminal IC voltage regulator,
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classical full-wave circuit shown in Fig-
ure 1A, and not the bridge reciifier in
Figure 1B. If a bridge circuit is used,
then the transformer may have to be
derated by one-half. In other words, if
you need a 1-ampere power supply,
then a 2-ampere center-tapped trans-
former is needed. If the transformer is
intended for bridge service (and has
no center tap), then a 1-ampere trans-
former would be needed. You can of-
ten get away with not derating, but on-
ly for short duty cycle operation. You
may literally be “playing with fire” if
you run the transformer 100 close to its
apparent maximum rating.

Voltage Regulators

Maost projects today need regulated
DC power. These circuits keep the
output voltage stable despite changes
in load current demand or changes in
the applied AC voltage. Normal power
line voltage fluctuates from 105 to 125
volts RMS quite normally, and during
summer “brown-out” conditions it
might droop below 100 voits RMS.
This is a 9- t0 10-percent fluctuation
(some experts say that 15-percent
fluctuations are not as rare as you
might think).

Another advantage of the voltage
regulator is that it reduces the ripple
considerably. | recall a salesman who
came by a shop | worked in (early
1960s) and told us he had a DC power
supply that would power CB radios
and car radios, and had “the equiva-
lent of one farad of ripple filtering."
What he was telling us was that Delco
Electronics had used electronic volt-
age regulation in their P-612 power
supply, and the voltage regulator
smashed the ripple down as much as
a 1,000,000 uF filter capacitor! That
power supply was a “irst” for us, but
loday such power supplies are com-
monplace.

Fortunately, today we can buy
three-terminal IC voltage reqgulators
that provide a fixed (standard) voltage,
and have current ratings of 100 mA,
750 mA or 1,000 mA, depending on
the type. Figure 2 shows a typical cir-
cuit using these regulator devices (U1



is the regulator).

Twa different types of part number
are seen on the regulators. If the
device is of the LM-340 series, then
the form of the type number is
“LM-340n-xx.” The “xx" indicates the
voltage rating. If it is "05" or "5," then
the device is a 5 VDC unit; if xx is
“12," it is a 12-volt regulator. The "n”
may or may not be seen, and indi-
cates the package type (which also
tells us the current rating). A "K" indi-
cates a TO-3 diamond-shaped power
transistor style of package, while a “T"
indicates the TO-220 plastic package
device. Thus, an “LM-340K-12" is a
12-volt regulator with a TO-3 package
(which means that it is probably a 1-
ampere device). TO-220 devices are
typically rated conservatively at 750
mA in free air, or 1,000 mA if heat-
sinked.

Regulators of this type with nega-
tive output voltage are marked
“LM-320n-xx.” There are pin-out differ-
ences between the LM-320 and
LM-340 devices, so look it up before
using the regulator.

The alternate marking scheme is
“78xx," in which the "xx" indicates the
voltage output rating. The 7805, there-
fore, is a 5 VDC device, and the 7812
is a 12-volt device. The negative out-
put voltage versions are “79xx” (and
again, pin-out differences exist).

Small packages, such as the TO-92
plastic transistor package, are rated at
100 mA. These devices are often

marked with type numbers that have
an “L" (for “low power”) in the part
number, Thus, a “78L05" is a 5 VDC
output regulator with a TO-92 plastic
package and a 100-mA current rating.

Capacitors C2 and C3 are used 1o
keep noise from affecting the opera-
tion of the voltage regulator. These
0.1- to 0.47-uF capacitors are to be
mounted as close to the body of the
regulator (U1) as physically possible.

Capacitor C1 is the ripple filter,
and should have a minimum value of
1,000 pF/ampere (some say 2,000
uF/ampere). For the typical 1-ampere
power supply, | prefer to use a 2,000
uF/50 WVDC unit. Note that C1 is
marked with polarity. These capacitors
must be installed correctly, or may
blow up!

The output capacitor C4 is used to
smooth variations caused by sudden
shifts in load current, It has a rating of
100 uF/ampere. If C4 is used, then
diode D1 should also be used. This
diode is reverse biased during opera-
tion, but when the power is tumed off
it will become forward biased any time
the voltage across C4 is greater than
the voltage across C1. This keeps the
charge in C4 from damaging the sub-
strate layer inside U1.

Next Month . ..

MNext month, we will finish this topic,
and look at a variable output voltage
requlator and some switching
schemes for DC power supplies. E

l CAT-300 Repeater Controller I

Artention Repeater Owners
Finally a repeater controller with a TI voice synthesizer and full
feature autopatch incredibly priced ar $299.00.

Features Include:

v Voice Synthesizer

v (412) Word Vocabulary
v" Twelve Voice Messages
v Two Voice Identifiers

v CW Identifier

v Full Feature Autopatch
v User Speed Dials

v’ Emergency Speed Dials
v Reverse Autopatch

v  DTMF Key Pad Test

v" DTMF Repeater Access
v DTMF Repeater Muting
v (56) Control Functions
«" Remote Control Switches
v Hardware Logic Inputs
v 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. 31sr Avenue, Suite 142, Fort Lauderdale, Florida 33309

(305) 978-6171

CIRCLE 268 ON READER SERVICE CARD

Compact! Only 1" x2.5"x 3". An

2 inch shorter than a pack of ciga-

3 relies.

_ Powerful! Z-181 high integration
2 MPU with one megabyte address
3 space. Areal powerhouse.

Inexpensive! Only US$129 (32k

¢ RAM model).

© Perfect Beginner’s TNC! Every
4 lcature you would expect in a
> normal size” AX.25 1200 baud

© On-Line HELP! So easy 10 learn!

Terminal programs for both DOS
and Windows™ included.

EPROM and RAM are sock-|
eted for ease in upgrading firm- £
ware and increasing memory. &
RJ-45 serial cable with adapter §
0 DE-9S. RJ-45 radio cable has &
real wire - solders easily toradio #
connectors. ¢
Instruction manual, schematic, §
Quick Command listing, power §
cord included. :
Options

128k or 512k RAM. .-.:
Full-time GPS port (second serial §

2 Type Help and a command name (Or
# part of a command name) and re-
# ceive the correct spelling, shortest
# abbreviation, default value(s). ac-
# ceptable values. and a short explana-
2 tion of its function.

Personal Message System with all
the state-of-the-art features.

APRS (Automatic Packet Reporting
System) compatible comprehensive
GPS support built-in.

port) with real-time clock and 128k.

Mating GPS receiver. A Trimble g
SVeeSix-CM2 receiver fits in a sep- ¢
arate case the same size as the Pico §
and attaches via an audio stereoj
cable. :

PacComm Packet Radio Systems, Inc.
4413 N. Hesperides St., Tampa. FL 33614-76 1%

+(813) 874-298()
CompuServe: 76576.2003

BBS: +(813) 874-3078

Facsimile: +(813) 872-8696
Internet: email@ paccomm.com

Orders & Catalog Reqguests : (800) 486-7388 (24 hour voice mail )

CIRCLE 152 ON READER SERVICE CARD
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LISATS

There is a very active ATV group
near the Kennedy Space Center
called LISATS (Launch Information
Service & Amateur Television System,
Inc.). Due to their close proximity to
the space center, the LISATS group
wanled their ATV repeater (with the
very appropriate callsign K4ATV) to
feature continuuvus coverage of the
NASA Selecl video feed during sach
Space Shuttle mission. Located at a
commercial radio station’s studio site
(WLRQ) in Cocoa, Florida, the K4ATV
repeater operates with an input on
434,00 MHz and an output on 421.25
MHz.

There are around two dozen ATV
stations in the area that can access
the ATV repeater. Since the output
can be tuned in via a cable-ready VCR
or TV (cable channel 57), the LISATS
group has a wide audience throughout
central Brevard County. Since their
antenna s located al the 235-foot lev-
el of the WLRQ tower, the K4ATV ma-
chine can be seen over 30 miles away
under normal conditions. A number of
schools have receivers in their class-
rooms that can tune in the Space
Shuttle coverage. The LISATS group
also provides the NASA Public Affairs
Office with handouts and information
aboul their system that is given to the
press during every Shuttle mission.
Since the repeater is near the Shuttle
launch area, a snow-free picture can
be tuned in with a small portable TV
for those observing the launch from
the various launch viewing areas. It's
great to see live NASA coverage while
actually watching the Shuttle take off.

The K4ATV Repeater

The receive antenna is a Hustler 10
dBd vertical collinear located 400 feet
up on the tower (see Figure 1 for a di-
agram of the K4ATV LISATS system).
After going through a VSB filler, the
video and audio are demodulated with
a P.C. Electronics ATVR-4 receiver. All
video and audio switching and ID tim-
ing are controlled by a Micro Comput-
er Concepts VS-100 ATV repeater
controller. Using DTMF tones on either
70 cm or 2 meter FM, this controller
can switch up to 10 video and 4 audio
sources. Currently, the repeater can
be controlled to retransmit the re-
ceived video from 434.00 MHz, NASA
Select (as received by a Panasonic
1000 TVRO system), the LISATS logo
(VDG-1 video identifier) or a comput-
er-controlled bulletin board system.
The bulletin board screens come from
the output of a Commodore 64 run-
ning the Engineering Consulting Video

Ham Television

Poster™ . A non-volatile RAM car-
tridge can be loaded with up to 26
scrolling (or flashing) messages that
sequence announcements of current
amateur radio news and information,
including a daily updated list of
planned NASA launches and color test
patterns on-screen via the repealer,
The messages can be uploaded easily
from one of the control operators from
their homes (K4RBD or N4KCI) via a
1200 bps lelephone modem, In addi-
tion, they plan to install a tower cam-
era to aid in Skywam observations.
The transmitter system consists of

- — ———

an ATV Electronics 5-watt exciter driv-
ing a D-100ATVR repeater amplifier.
After passing through an International
Crystal VSB filter (ICM-407), the sig-
nal is fed up 7/8" hardiine to a 10 dBd
gain Sinclair vertical collinear at 235
feel. The LISATS system in its current
configuration was assembled by John
Anderson K4GCC, Ernie Baldini
K4RBD, Bud Checkett WOTPB and
Dave Gienn KD4SFR with much finan-
cial support from Gordon Seaward
KA4FFA.

Tune into the Action

If you are in the central Brevard
County area and would like to tune in
the activity, you can see the repeater
ID for 20 seconds on 421.25 MHz (ca-
ble-ready channel 57) every 10 min-
utes, In addition, the repeater retrans-
mits NASA Select continuously during

each mission. Recently, the FCC and
NASA have authorized relransmission
of other published expendable vehicle
launches, so you may not have 1o wait
for 2 Shuttle flight to lune in the action
on the LISATS repeater.

There is a weekly aclivity night ev-
ery Wednesday evening at 19:45
(7:45 p.m.) ET. Although the usual
ATV talk-frequency is 144.34 MHz,
during the activity night the group uses
the K4GCC 146.94 (-600) repeater, fa-
mous for countdown coverage all over
the Cape area. This machine is a
great place to meet the locals just
about any time during the rest of the
week as well. You never know who
might show up on this machine. One
night Ernie K4RBD started up a con-
versation with WA4SIR. It turned out
to be Mission Specialist Ron Parise,
who had a quick chance to make a

T
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Color " Harding
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Drawing Sys-1 Rev. 8

June 22, 1993

K4ATV/R ATV REPEATER
Launch Information Service
& Amateur Television System, Inc.

V=Video A=Audioc C =Control

Figure 1. Diagram of the K4ATV LISATS repeater system in Cocoa, Florida. (Drawn by Mike Hadley KCATCV.)
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QSO0 just before he suited up to head
out to the launch pad!

In addition to NASA coverage, the
Brevard County EOC (Emergency Op-
erations Center in Rockledge, Florida)
has an ATV station that can be used
through the repeater. The LISATS
group has also successfully demon-
strated the usefulness of ATV for
emergency preparedness. They have

the LISATS group (members receive a
very informative newsletter), you can
write to: Ernest Baldini, 453 Walis
Way, Cocoa Beach FL 32831. Emie's
E-mail address is ebaldini@ddi.
digital.net or ernestb1 @ aol.com.

For those of you on the World Wide
Web on the Internet, you can browse
through the LISATS information page.
To access this screen, log on to

“It turned out to be Mission Specialist
Ron Parise, who had a quick chance to
make a QSO just before he suited up to
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FAST SERVICE = DISCOUNT PRICES

640 X 480 LCD PANELS

WITH BUILT-IN DIGITIZ-

Originally designed for laptop computer/note pad.

Built-in digitizer to be used with a stylus (not includ-

ed) for hand written notations. Onboard drivers,
Operates on 5 vdc (logic) and 18 vde (LCD).
Full documentation included.

rz
head out to the launch pad! 800- SHARP LM64P90
Built-in r@w—
CCFT backlight. | ll .
participated in Red Cross simulated  www.digital.net. Once in the Florida 289_ Overall ||', i
disaster drills, with several of the On-line home page, look under Local dimensions: ||||' I
members transmitting pictures from  Ham Radio clubs and then click on the :{%‘9' R |
mobile stations back to the command  entry that reads Launch Information 038 Vie vii 18] lli' I3
center, Another project in the works is  Service & Amateur Television System, 7 88" 3?5" . P
a backpack 1200 MHz ATV unit. Inc. Thanks to Ernie K4RBD for the TOd ay Dot size: e —
If you'd like to find out more about  above information. ﬂ 0.27mm X 0.27mm.White

dots on black background.
CAT # LCD-31

ULTRASONIC

TO ORDER
CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can.)

ELENCO « HITACHI « B&K PRODUCTS
GUARANTEED LOWEST PRICES

ELENCO OSCILLOSCOPES

HDU“

AFFORDABLE - HIGH QUALITY
2 YEAR WARRANTY

TRANSDUCER SET

Hitachi Compact Series Scopes

V.212 - 208z Dual Trace F425
V.525 - S0MMHz, Cursors £1.069
YW-523 - 50MHz, Delayed Sweep 5555
V.522 - 50MHz, DC OHset 5975
Wed22 - 40MHz, DC Offzal £H48
V222 . POMHZ, DC Offsal 5655
V-BG0 - GOMEZz, Dual Trace 1375
V-6654 - GOMMHZ.DT, wicursar ___ §1.44%9
V1060 - 100MHz, Doal Traze 31,549
V-1065A - 100MHz, OT, wicursor 31,695
V-1085 - 100MHz, QT, wicursor £2.125

B&K OSCILLOSCOPES

2120 - 20MHz Dual Trace ___ B389
2125 - 20MHz Delayed Sweep_____  £539
15418 - 40MHz Dual Trace 5740
2160 - 60MHz Dual Trace, Delayed Swaap,
Dual Time Base 5045
2180 - 100MHz Three Trace Dual Time Basae,
Delayed Sweep $1.378
25224 - 20MHz 7 20M5/s Storage SBE68

Murata-Erie # MA404A3R & MA4DA3S
40 Khz transmitter and receiver, matchead
pair. Band width: 4K hz.+. Ideal for
remote control systems, burglar alarms,
flow rate detectors, elc.
0.64"diameter X 0.47" high. ¢ 50
per pair

CAT# UST-40
30° “SNAKE” CABLE

DELUX SERIES
B-1330 25MHz 5449 5-1345 40MHz 5575
S5-1360 6OMHz 5775

STANDARD SERIES
S-1325 25MHz 5349  5-1340 40MHz 5495
5-1365 60MHz 5849

Features:

B Delayed Sweep

W Automatic Beam Finder
B 7 Axis Medulation

B Built-in Component Test
W Plus all the features of the "affordable” series

TR
“?E_';H
Frequency Counter
F-1225

$225.00

? o B Digit LED display
= Wida measuring range

» High sansiivity

= Data hald lunclion

= Input impadance 1M{2 or 5003 | Model 10

» 10:1 Inpul altenvation lunction | Madel 12
— s

Features:

W High Luminance 6 CRT
W 1mV Sensitivity B ?-x1,x10 Probas
B X-Y Opesation B Complete Schematic
B Voltage, Time, + Frequency differances displayed
on CAT thru the use of cursars {S-1365 only)

W Plus much, much more

EIEt‘I:G LCR + DMM
: LCM-1950

$79

& 12 Functians
Freq to dHz
; Induciance

Capacitance
3-3/4 Digit Multimeter

BK-330 %
$139.00| ,,3
» 0.1% DCV ace
0.1% acoy i 549.95_

= Analag bar gragh s
+ Full lunction 34 Ranges

! = Autcimanual ranging
oy * 4,000 count LGOD display | Exira large display = igeal school prosect
M-2661 (Assembled) $55.00

W TV Sync

B Dual time base
B [urminaled internal
gradicule

Originally
made {o
connect Digital Audio Tape
machine to a remote con-
troller, this "snake" cable con-
sists of four separate 9 conductor
plus drain wire, foil-shielded cables in one jacket.
The conductors are stranded 24 AWG wire. Each
end of each smaller cable is terminated with DB-
9P connectors. The cable is well-made and quite
flexible for its size. Snake cable nominal O.D. is
0.52". Interior cable O.D. is 0.15", The outer jack-
et can be slit and removed if only the 9 conductor
cable is required. DB-9 connectors include thumb-

screw hold-downs, If you are $ 5 50
each

using multiconductor shielded
2 for $10.00

Function Generator
GF-8026

$239

Int/Ext

: : Operation
Sine, Square, Trange, Pulse
Ramp. .2 1o 2MHz, Freq Ctr

FLUKE MULTIMETERS

{All Models Avallable Call)
Scopemeters
Model 83 F1.225.00
Modal 95 §1.54%.00
Model 97 §1.735.00
10 Serles

Digital Capacitance

Meter
CM-1555

$49.95

» MBasuras capacitors
[rom . 1pd b 20,0008

# 3-1/2 Digit LCD readout
wilh uni indicato

Digital Multimeter Kit F

with Training Course
By Elenco | i
M-2665K | ,°

Digital LCR Meter
LCR-&80

$79.95

» 3-172 Digit LCD Dizplay

= |ndwctEnce TpH 19 200H
» Resistance 142 Lo 20ME0
= Capacilance 1pf 10
200uF

Digital
Multimeter
EDM-838

$175.00

Almast every
faature avadabla
Bargain of

the decaca

70 Serles
Meodal TH| 569,95
Modal 7711 - $149.00
Model T8Il S175.00
B0 Serles
Modal &7

§62.95

= (apacilanca meas.
» 584 95

+ Tgmperaiure probe

5289.00

cable this is a great deal.

CAT# CBL-3

Combination
EmfMicrowave
Tastar

$89 95

; Affordable eleciromagnelic
" (Emi) and microwave lesls
made easy!

Butane Soldering Iron

ISOTIP #7980
$24.85

ARZHE Built

idedl fraimerg ad lgr 3eqginneds
Mlawes i fun ang 235y 10 130N a0oo

FM Receiver Kit & Training Course
dmleur rIdia

$44.95 .
A o
o e Z.}
C ] : :
T .
« Cavers Barn 2 metse (144, ;

- ’
V4BMHD ard B meler hd-54MEr e E E T Twa loals ae one’

Fid Peitect, partagie tenl
« Dudl conversion superneterdyns £34.95 ARZNGK KIT Paf BEBBYIS1S IRE TRERANE ARG

Learn to Build and Program
Computers with this Kit

ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS to Visa, Mastercard or Discover

Digital/Analog Trainer
Complete Mini-Lab For Building, Testing,
Profotyping Analeg and Digital Circuits

XK-525
$159.95
Kit XK-525K

$129.95

Telephone Kit Electronic Tool Kit

PT-223K
$14.95

TERMS: NO MINIMUM ORDER. Shipping and handling for the
48 continental U.5.A. 35.00 per order. All others including AK,
HI, PR or Canada must pay full shipping. All orders delivered
in CALIFORNIA must include local stale sales tax. Quantities
Limited. NO COD. Prices subject to change without notice

WRITE or MAIL ORDERS TO:
ii‘f{m PSS ALL ELECTRONICS

64 Page CORPORATION

P.O. Box 567
Cﬁl"l‘h‘;ﬁ’f Van Nuys, CA 91408
Quis

send $2.00 postage:

Funr.:ﬂnn Generator

j i Hﬁﬂu
ia.. By Elenco
© $29.95

Kil $26.95
gina, Triangle, Square wava

Awnilable 0

Assembled sl
PT-223
$15.85

MM-3000
By Elenco

$129.00

From scraich yau budd a comalate sys-
fem. Qur Micro-Master frainer 1&aches
you be write inlo RAMs, ROMs and run
4 BOBS mictaprocasses, which uses
similar machine language as IBM PC.

C&S SALES INC.
1245 ROSEWOOD. DEERFIELD. L 60015
FAX:T08-520-0085 « {708) 5410710

Transistor Radio Kits | Telephone Line Analyzer

with Training Course

AM/FM Radio
Mode! AMFM- 108 §29.95

AM Radio Kit
Mode! AM-550 1595

Elarcn s ¥aines 15 desgned far schocd projects, will
S Eusit-in pewaT SLEDRESE. INClidas g lunchon gangr:
abar wallh Ganlinugusty variakbde. sine,  miangular
EQuarn wiareg forms. All power suplies e regu-
latag &nd pratacted agains] shos.

The case can inciide 3 dull ling of tools and miber
i yoLr choice

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG

A prolessional crgarizer ool kit
a1 aflnrdable prices. Includes 28
figh guakly 1oals in-a high im-
paci carrying case which in-
cledas a pocket for meter.

§10.95
$26.95

Kil TT-400K
Aszambled TT-400

WE WILL NOT BE UNDERSOLD
P2 SHIPERG A8 5TATES 5 OTHERS CALL
I RES @dd 7757 TANX

PROBES INCL ALL SCOPES & METERS

FAX (818)781-2653
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SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting

Space Shuttle Video & Audio from their TVRO's tuned to
Spacenet 2 transponder 9 or weather radar during signifi-
cant storms, as well as home camcorder video. Ifit's being
done in your area on 420 - check page 501 in the 94-95
ARRL Repeater Directory or call us, ATV repeaters are
springing up all over - all you need is one of the TVC-4G
ATV 420-450 MHz downconveters, add any TV settoch 2,
3or4 and a 70 CM antenna (you can use your 435 Oscar
antenna). We also have ATV downconverters, antennas,
transmitters and amplifiers forthe 400, 900 and 1200 MHz
bands. Infact we are your one stop for all your ATV needs
andinfo. We ship mostitems within 24 hours after you call.
Hams, call for our complete 10 page ATV catalogue.

(818) 447-4565 m-f 8am-5:30pm pst.  Visa, MC, COD
P.C. ELECTRONICS Tom (W6ORG)

2522 Paxson Ln Arcadia CA 91007 Maryann (WB6EYSS)

REPEATER CONTROLLER
With AUTOPATCH $139.95
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DTMF Controlled Autopatch and 4 control outputs. Switch
selectable CWID. VOX or COR receiver control. Assembled
tested board. LED's for Power, TX, RX, Phone. Inte] 8748
microcontroller. Board size 3.8 x 6.3 inches. You add receiver,
transmitter, power supply (12v), phone line, and antenna
system. Circuit board i1s top quality, double sided. plated
through holes, solder mask on both sides and parts legend.
Shipping $4 for UPS GROUND or $6 for UPS BLUE, COD
add $4. For more information call or wrnite to:

a John Bell (702) 267-2704

1381 Saratoga St. Minden, NV 89423

Join the FUN on the
SATELLITES

YESI Anyone with a Technician Class

license or higher can work
the

e ——

=

Coming SOON
Phase 3D

More Modes
More Bands
Even MORE FUN

via the

| OSCARs

Learn how: Join AMSAT today!
Limited Time Offer: New members & renewals receive, FREE:

ORBITs - Satellite tracking software by WOSL
OR
Up/Down - Software listing all the amateur satellites with their
modes and frequencies by KFOJT

Dues: $30 U.S. $36 Canada/Mexico, $45 elsewhere VISA/MC accepted
Write or call:

AMSAT

PO Box 27 Washington, DC 20044
Phone: 301-589-6062

——— —
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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/ATI/
286/386/486 with EGA or VGA displays.

Logic Simulation - from $195

mame = =_= =] PULSAR and PULSAR Professional -
- ~n-pnnenc| | FUll featured digital logic simulators.

~ [ Allow you to test your designs quickly and
inexpensively without the need for
sohisticated test equipment.
0= {| PULSAR can detect the equivalent of a
——=———1| picosecond glitch occurring once a week!
v Runs on PC/XT/AT/ 286/386/486 with
J EGA or VGA displays.

el

N e e e

Analogue Slmulation from $195

fems —=F &% == ANALYSER lll and ANALYSER Il Pro.
] Powerful linear circuit simulators have full

graphical output, handle R's,L's,C's, Bipolar
Transistors, FET's, Op-Amp’'s, Tapped
Transformers and Transmission Lines etc.
Plots Input and Output Impedances, Gain,
Phase and Group Delay. Covers 0.001 Hz to
)= | >10GHz. Runs on PC/XT/AT/286/386/486
=—=——==—=——=———= with EGA or VGA displays.
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For information write, fax or call:

Number One Systems

REF: 73, 1795 Granger Ave., Los Altos, CA94024
(415) 968 9306
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Slow Scan TV

doesn't have to be expensive anymore!
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Every day more hams are enhancing thewr communmication by using
mmages. Jom the fun and sg¢ what you've been missing

Oumlity Color SSTV is casy and affordsble with Pasalen TV. 523995

Regares [BM PC-comnpaeivble. 388 or beser CFL. | Miegatnrie of messory. oolor VLA
Ssplyy, M5-D0S. Shippeeg 55 0 U S A o Comade, $17 for ooy, Wirite or call fiow
cremdete Artwids

Absolute Value Systems

115 Stedman St # 7
Chelmsford, MA 01824-1823
(S0B) 256 4907

e-mail: johnl@world._std.com
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X-BAND TRANSMITTER

= Miniature (2Vs x 3% x

1") GaAs microstrip

transmitter pro-

vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Great for long-range testing of radar
detectors, calibration of radar receiving
equipment, and point-t0-point communica-

tion links.
Complete Assembled System..........coeeee. $39.00
Parts & Instruction Kil ..........ccseemmenrsmsissess $29.00

Plus $2.00 Shipping and Handling

INNOTEK Inc.

P.O. Box 80096, Fort Wayne, IN 46898
(219) 489-1711

Visa + MasterCard + Check - Money Order - COD
Money-Back Guarantee
CIRCLE 283 ON READER SERVICE CARD

CABLE TV AND ATV
Video Sync Generator
New Universal Product

4000 Kit $79.95
4000A Enclosure Pak $44.99

5000 Fully Assembled $199.95

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

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

1-800-664-6999

CIRCLE 94 ON READER SERVICE CARD
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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 comipetitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HFSV-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 leam 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 modeils
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.
L P.0. Box 1234, Olmito, TX 78575 (210) 350-5711

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Today. 1-800-274-7373

COAX (LOW LOSS GROUP) 100FT/UPSOOFT ROTOR CABLE 100FT/UPS00FT
FLEXIBLE" 9913 FOIL +95% BRAID 27 B @ 400MHz ... S&FT  B&FT 5671 WCOND (218 6/22) lof runs up to: 1250 BLK UV RESUKT....  22FT  20/FT
9913 EQUAL FOIL +05% BRAID 27 B @ 400 MHZ ..................,  ASFT  43FT 4000 B/COND (2/16 6/20) for runs up to: 200 BLK UV RES JKT.... 3&FT  36FT
8914 EQUAL "FOAM" FOIL +35% BRAID 3.5 dB @ 400 MHz . dUFT  41FT "15&"30"“{2”“E““Hﬂfmw’ﬂimﬁw'ﬁm--- ;F""'T :::'T

18GA TINNED COPPER 4/C GRAY PVC JACKET ...
I SRLDEL LD SR ANSETRT W SN ot il ST L 18GA TINNED COPPER 5/C GRAY PVC JACKET ..., 22FT  20FT
L e A e VATIFT VASFT aGA TINNED COPPER 7/C GRAY PVC JACKET.. ... 26FT 24FT
LA 900 DBL SHLD 1A JACKET 1.10d8 @ 450MHz ... Q0SFT 400FT ANTENNA WIRE

koo et vz bt ki SRELCIN 14GA 163 STR SUPERFLEXT UNINSULATED...._..__ ... 6FT 4FT
COAX {HF GHGUF} 14GA 7/22 "HARD DRAWN" BC UNINSULATED.. . 10FT D:E
zouim s oreraA s s esane T A CONET MMSLTS BT 07
RGN FOAM 5% BRD UV RESISTANT ACKET 128 O SIMi: 3371 30FT 12GA 1825 "BARE COPFER" UNINSULATED . o ISFT  13FT
G MIN BX85% BAD BLK. SILVER, or CLEAR UV RES JKT 8FT  W6FT o 240 BARECOPPER'PVCINSULATED. . DRFT  OT#FT
RG214/U (2) SVER BRAID SHIELDS MiL-SPEC 150FT 135FT  y4GA 41530 "BARE COPPER PVC INSULATED. s AWFT  DRFT
AG383U DBL SILVER SHLD "TEFLON" 25,000 W, 10MHr 400FT ATSFT 12GA 6570 BARE COPPER PVC INSULATED 1ITFT  ASFT
RG142U DEL SILVER SHLD "TEFLON 110FT 100FT  DACRONROPE DBLBRD M6 TTOR TEST . 1267 0FT

RGSSY 95% BAND ISFT  1OFT AUTOMOTIVE “ZIP" CDHD
RGSBAU 95% TC BRAID TIFT  ASFT  10GA 20C FLEXIBLE OLAGAS RESISTANT REDELX TF AOFT  38FT
€50 OHd LADDER LINE T toFr  126A2C FLEXELE OLAGAS RESSTANT REDBIK 2P 30FT  28FT
440 OHM LADDER LINE 16GA STRANDED I8FT  16FT BALUNS PRICE
W2AL 11 OR 4.1 1 540 MHT TRANSFORMER TYPE 21 00EA
LAN CABLES W2DU 11 1 8-30 MZ CURRT TYPE DWPOLE OR BEAM 523 00EA
RGSAAL THINNET FORL +95% BRAID GRAY JACKET 20FT AFT  W2DU 11 18:30MHz "IN LINE™ CURRENT BALUM. $26 O0EA
240GA SOUD 4PAR LEVEL T UNSHLD GRAY JACKET WFT  12FT LADDER-LOC : §11 95EA

GROUNDING BRAID

COAX W/SILVER TEFLON PL259's EA END " TMNMED COPPERBAN 257752200 SOFTSA400 J00FTSSS00  LONGER
100FT RG2T3IAU Ml -SPEC DIRECT BURIAL JXXT 1548 @ SOMrs 5 DOEA V7 TINNED COPPERBRAD 25751250 SOFTSSSO0 WOFT 800 LENGTHS TOO
SOFT AIG21 YU MiL-SPEC DIRECT BURIAL T 1 58 @ SOMMz 25 00EA CONNECTORS
WOFT AGAL FOAM 957% BRD UV RESISTANT XT ' 28 @ S0 40 DOEA ALESSIVERTERLONGOLD TP IOPKS 5100 25PKS 525900

SOFT RGEU FOAM 35% BRD UV RESISTANT X1 128 @ S0Wre $22 SOEA WCONNECTOR SLVERGOLD TW WPASERE SPSInN

MORE (TEMS STOCKED  CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH! For

e= ORDERS ONLY: 800-828-3340 | comee

= TECH INFO: 708-506-1886 FAX: 708-506-1970 ;’:‘ﬂ‘lm
113 McHenry Rd., Suite 240, Buffalo Grove, IL 60089-1797 SASE

nmlwﬂ""‘“
nﬂiﬂw
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RrTY LOOP

Number 18 on your Feedback card

Marc I. Leavey, M.D., WASAJR
6 Jenny Lane
Baltimore MD 21200

By all accounts, one of the most
popular versions of this column is the
one which you all help write. The
questions you all pose are often the
launching sites for some of the more
fascinating topics covered in *RTTY
Loop.” So, to start off the nineteenth
year of this column, let's turn to the
mailbag.

Glenn Inman VEGINM of Sherwood
Park, AB, Canada, sends along a
question as to whether or not | am
aware of a scheme 1o use the Radio
Shack Color Computer for packet or
RTTY without any TNC. He would like
lo dedicate a unit 1o just these modes.
With three CoCos kicking around,
Glenn thought he may be able to use
software rather than buy a multimode
TNC. Well, | did look into the packet
question a few years back, and was
rather disappointed. It seems that
while the 6809 CPU of the Color Com-
puter is not unable to do the work, the
CoCo itself may well not be up to the
lask. However, RTTY is a different
story.

Several years ago, a routine was
published here in *RTTY Loop™ that
can accomplish RTTY sending and re-
ceiving with only a simple interface for
the audio-to-digital conversion. The
quickest way to obtain the software is
on the CoCo SIG on Delphi. Search
the telecommunications library for
“RTTY," and you will see several pro-
grams for RTTY on the CoCo. Good
luck, and let me hear from you. Vern
Modeland WAG@JOG drops a Com-
puServe E-mail relating that:

Simpie Programs Plus Hardware
“As an old broadcast newsman who

Amateur Radio Teletype

started more than 4,000 days harvest-
ing and devouring the output of a bank
of teletypes, I've reluctantly had to
give away my Model 15, then turn
down the gift of a complete Model 15
Send-Receive setup with reperf, due
to lack of space in retirement. It leaves
me with only this Tandy 1000 TL/2
with 2-meg hard drive, and my HF and
VHF Kenwoods with which to transi-
tion into RTTY in the computer age.
I've read the ads closely, leaming not
enough, and articles, but still have
questions. And there is no one close
o this location on whom | can count
for technical counsel as to the avail-
able programs, or programs-plus-
hardware, that'll put me back on RTTY
simply and without a lot of unneces-
sarily expensive bells and whistles. I'd
welcome any thoughts, suggestions,
or direction you might offer.”

Well, Vern, you have two ways 1o
go. If you want to play around with a
solution low on cost but a bit more
time intensive, you can try some of the
programs that will run RTTY and other
digital modes on a computer without a
hardware terminal unit. A look at the
programs in the “RTTY Loop" Soft-
ware Collection will turn up many such
programs. Altematively, you can use
the computer just as a terminal, and
count on a hardware terminal unit to
do the hard work. While this may cosl
a tad more up front, you may be re-
warded with a quicker path onto the
air, and a flexible on-the-air setup.

Whichever way you choose, you
have the nucleus of a capable digital
station. Let me hear from you with the
story of your next steps.

A problem of a different sort is
presented by Wayne WB40GM. He
is looking for sources for information
on suppressing computer-generated
RFI for HF radios. He was working

on getting back into RTTY and was
trying to quiet a PC XT with mono
monitor using a HAL ST-6 TU. He had
the PC pretty quiet, but the monitor
generates a lot of noise, apparently
through its cabinel, because chokes
on the power and data cables didn't
seem o help.

Well, Wayne, | agree that the plas-
tic cabinets of earlier monitors present
a problem. Other than switching to a
more modern monitor, one which limits
external emissions, | have no good
way to eliminate RFI from such de-
vices. Putting chokes on all external
leads is usually helpful, but sometimes
even they won'l help.

Larry Antonuk WBSRRT of Maribor-
ough, NH, writes:

HAL

“I'm a now-and-again RTTY fan,
with my PK-232, but my biggest fault
was getting a fellow ham hooked. The
problem is, he keeps asking me all
these questions, as if | know what I'm
talking aboutl. He's been using an
MFJ-1224 with a CoCo and is happy
with it. Unfortunately, at the last ham-
flest he bought a HAL ST-5000 ($50).
Once he brought it over and we
checked it out and found out it was on-
ly a demodulator, he was less than
thrilled. However, the great name of
‘HAL' still made us press on. At pre-
sent, we know that (1) it's just the de-
modulator; (2) it only puts out 20 mA
loop signals, not TTL or RS-232 |ev-
els; and (3) | have a 20 mA o RS-232
converter from something eise he
could use, but this would still give us
Baudot, rather than ASCII, to his IBM
PC. We would like to get the HAL go-
ing on his PC, but maybe for the
Wrong reasons . . . .

QUESTION 1. “Is the HAL going to
be a better performer than the 12247
This was our initial thought, until we
realized that the HAL was ten years
older than the MFJ. Neither schematic
looks that much more inlense in the
audio filtering circuits, etc. Should we
just put the HAL on the rig for looks,
and use the 1224 instead?

QUESTION 2. “If we should pursue
the HAL, do you know of any Baudot
to ASCIl gizmos or programs that are
appropriate? | have access to any of
your articles over at Peterborough
(and in the basement) if any come to
mind.

QUESTION 8. “Can you recom-
mend a good PC-based RTTY pro-
gram? | currently use Procomm, which
is a pain. The macros are too small,
the chat mode won't work with my PK-
232, etc., etc. Cheap is good, free is
even better! Probably the listing ol
programs, elc., you mention would be
a good start. Thanks for your heip,
and for all your columns over the
years. (| know you sure can't be doing
il for the money!)”

Now here is a set of questions | can
sink my teeth intol First off, please
don't be disappointed that the ST-
5000 is “only" a demodulator. Such a
demodulator did quite well for many
years of hams until the current crop of
smart boxes hil the scene. As | men-
lioned above, | am not aware of pack-
et softiware for the CoCo, but the RT-
TY software mentioned above should
work just fine with the CoCo and ST-
5000. Altematively, using the ST-5000
with a PC and several of the software
packages in the “RTTY Loop" Soft-
ware Collection should work just fine.
Procomm is just an ASCli-type com-
munications program, not a RTTY or
packet program. Check out software
written for amateur applications. | think
you will be a bit happier. Well, having
mentioned the “RTTY Loop" Software
Collection a few limes, you all can pre-
sume il emains available, now num-
bering more than ten disks. Send me
a self-addressed, stamped envelope,
or a piece of E-mail on any of the ser-
vices below, for details. Comments,
questions, or suggestions are wel-
come as well; send them to me at the
above address by “snail mail," or elec-
tronically on CompuServe at
75036,2501, Delphi at MarcWA3AJR,
America Online at MarcWA3AJR, or
via Iniernel at MarcWA3AJR@

aol.com. E

Sell your product in 73 Amateur Radio Today Call Dan Harper today! 1-800-274-7373

MORSE CODE MUSIC!

SENSATIONAL NEW WAY TO LEARN
CODE—Do Aerobics, Sing, Jog, or Drive
while leaming 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 incluge $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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FOR

HAMS
ONLY
e

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
Micro

CGFﬂF}UTEf REPEATEH
38 Concepts CONTROLLER

RC-1000

e Autopatch » Reverse Autopatich
e User Programmable CW ID,

Control & User Codes & Timeouls
Manual with schematics  90-Day Warranty
Wired & Tested w/ manual .... $239.95

ll Micro Computer Concepts

=
==

- 813-376-6575

8849 Gum Tree Ave.
New Port Richey, FL 34653
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HaAamsATs

Number 19 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

Then

When | first saw the cover of the
August 1973 issue of QST, | didn't give
it a second thoughl. Some guy was
pouring something out of a paper cup
into what looked like a circuit board in a
wooden box. | was more interested in
the construction articles and the adver-
tisements, Later, when | had finished
putting a parts list together for the QRP
transceiver, and had thoroughly investi-
galed the articles on the new Halli-
crafters and Heath rigs, | went back for
another look. The cover caption read,
“W3ZKl is shown ‘potting’ the OSCAR 6
repeater prior 1o launch.” Questions
came to mind. What kind of repeater
needs to be potted? Whal was an
*0OSCAR?" How would it be launched? I
this was some kind of equipment to be
sent into space, why wasn't it being
done by white-coat technicians in a
clean room in a large government or in-
dustrial installation? | was about to get
my first introduction to the amateur-ra-
dio satellites. The article assumed | was
already up to speed with ham satellites.
Parl one of “The Sixth Amateur Salel-
lite—A Technical Report” had apparent-
ly come out in July. Photos, block dia-
grams, schematics, drawings and a lot
of text, put together by Jan King
W3GEY, brought this curious self-con-
tained, repeater-in-the-sky into perspec-
tive. Amidst the technical Jargon that
might look more at home in technical
journals, were captivating bits of infor-
maltion that gave the reader a sense of
“home-brew”™ and “built in the garage.”
In addition to the fact that wooden
moids were used to conltain the vanous
circuits and potting compound, the 10
meter dipole for the downlink signals
*. . . was constructed from standard 1/2°
measuring tape . . ." Donations of pars

and services for the satellite came from
many well-known sources, including
NASA, RCA, J. W. Miller, National
Semiconductor, and others, but the
builders were hams. Armed with a de-
fined goal, well organized plans, and re-
sources, components of OSCAR-6 were
built by skilled enthusiasts all around
the country. It worked. The satellite was
expected to last a year after launch, but
it didn’t. It gave several years of service,
thanks to the passionate efforts of the
designers, builders, and those that mon-
itored the satellite’s vital signs and con-
trolled it during its life in orbit.

Now

Times have changed. Thanks 1o the
eflorts of those that put together the
hamsats of the past, the current major
project, Phase-3-D, is a marvel of radio
and computer devices big enough 1o
carry many iterations of OSCAR-6 as
small subassemblies mounted around
the periphery of the seven-foot diameter
spaceframe. When | visited the AMSAT
construction facility in Orlando, Florida, |
had to wear a white coat and white shoe
covers when entering the clean room.
Phase-3-D is big, really big. The com-
puters and radio gear are only a part of
the spacecrafl. It has s own rocket mo-
tor and propellant tanks to boost it to the
final elliptical orbit after the Ariane 5 ve-
hicle takes the satellite to a transfer or-
bil. Banks of solar panels give the satel-
lite a wingspan of over twenty feel and
will provide power for many years to
keep the onboard systems running. An-
lennas covering many VHF, UHF, and
microwave ham bands will literally bris-
tle from the structure. Phase-3-D has a
commonality with its predecessors. The
components and the work to put it all to-
gether come from the efforts of hams.
Assemblies for the satellile are being
built in university labs, industrial facili-
ties, ham shacks of various satellite
builders, and even garages.

i

Photo A. The six-sided framework of Phase-3-D under construction in Orlando,

Florida.

The Houston Connection

Prior to his retirement from NASA,
Lou McFadin W5DID, Principal Investi-
gator for SAREX (the Shuttle Amateur
Radio Experiment) volunteered to fabri-
cate various parts for Phase-3-D under
the direction of AMSAT Vice President
of Engineering, Dick Jansson
WD4FAB. Lou converted melric dimen-
sions on drawings to English units and
got several small, curious, aluminum
spacecraft pieces built. The pieces
were then “alodined” on a workbench in
the driveway at Lou’s house. Lou also
offered 10 wind the magnetorquer coils
for Phase-3-D. Photo A shows the
space frame in the Orlando clean room.
The coils will be mounted around the
six-sided circumference of the top and
bottom faces. The coils are then con-
nected to the onboard computer re-
sponsible for spacecrafl orientation. In
order 1o keep the solar panels perpen-
dicular to the light from the sun, and the
antennas aimed at the earth, the align-
ment ol the satellite must be actively
controlled. Pulsing a current through
the coils in a specific sequence, when
the salellite is at ils closesl approach 1o
earth, provides a calculated directional
twist or torque against the earth’'s mag-
netic field. This rotates the spacecraft
to achieve the desired orientation. Pho-

Photo C. Lou McFadin W5DID and the
lape spooler used to cover the iron
torque rods prior to the coil-winding
process.

to B shows the location of the twelve
magnetorguer coils on a working model
in the Orlando lab. Applying power
makes the model twist and rotate when
suspended and allowed to interact with
the earth’'s magnetic field. The flight
coils for the salellite consist of 6,000
turms of special enamel-coated copper
wire over an insulating tape layer on
iron rods. Each coil has two sections of
windings separated by a machined in-
sulator at the center. Three layers of
1,000 wrns each are carefully wound
on each side of the insulator. To wind
the colls, several items were required,
including a tape spooler, a lake-up sys-
tem 10 turm and support the rod, a tums
counler, a feed system with a conslant-
tension brake, and heat lamps to cure
the epoxy coating on the finished coils.
While Lou provided many items from
his garage, members of the South
Texas Balloon Launch Team put togeth-
er an electronic turns counter and mo-
tor speed control for the take-up sys-
tem. Other hams from the Clear Lake
Amateur Radio Club and the Johnson
Space Center Amateur Radio Club got
involved with the tedious winding pro-
cess and the epoxy-coating operation.
The coilwinding project ook about two
months and was reminiscent of the
scene from the cover of QST twenty-
two years ago. Sophisticated pieces of
space hardware were being built by
hams to tight tolerances and precise
specifications in somewhatl question-
able surroundings. The finished coils
were packaged and sent to the AMSAT
lab for final assembly. Lou W5DID has
accepted the job of Phase-3-D Integra-
tion Facility Manager. Most of his “re-
tirement” is now spen! working on
Phase-3-D, bringing together the
pieces from groups around the world.
Launch is expected next year, but there
is a lot left to do. The AMSAT lab in Or-
landao will be open for tours during the
1995 AMSAT Space Symposium and
General Meeting in October. The event
will be held at the Airporl Holiday Inn.
Keep an eye out for the magnetorquer
rods in Phase-3-D when you are al the
lab, but don’t expect 10 see "Made in
Texas™ elched on them. It wasn't in the

Specs. 73]
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More Measuring Up

Last time, we were looking at the
process of taking measurements in
electronic circuits. Let's continue:

When we left off, we were looking
at using an oscilloscope 10 measure
the output of a power supply. Why do
that when you can just hook a volt-
meler up 10 the thing and be done
with i1? Well, it depends on what you
need to know. Specifically, the scope
will show you instantaneous changes
in the supply’'s output that you just
can't see with a meter.

Let's look at a plausible repair sce-
nario. Let's say you have an older
solid-state HF rig with an odd prob-
lem. This particular radio seems 1o
basically work, but, when you trans-
mit, the frequency pulls up and down
a littie bit on voice peaks, causing an
FM effect thatl's distorting your voice
and annoying other hams. So, you
dig out the old meter and start prob-
ing away around the area of the
VFO, which is an analog, non-syn-
thesized one in this rig. After a few
frustrating hours of fruitlessly going
around in circles, you come to the al-
together reasonable conclusion that
the radio is possessed by demons.
Or, perhaps, you're looking in the
wrong place.

Steady As She Goes

Pursuing the latter possibility, what
else could it be? You know a VFO
needs a stable source of power, but
you already put the meter on the B+
line and it showed approximalely the
voltage that should be there. So, no
problem there, right? Whoa, wait a
minute! Yes, the power supply may
be giving you the right voltage, but
does it stay there when the supply is
stressed under the load of the trans-
mitter? OK, you fire the rig up, into
your dummy load of course, and
check that voltage again, this time
with your new digital voltmeter. It still
looks all nght, so it must be some
other problem. If that's as far as you
go, you're not going far enough, and
you can just about count on another
series of frustrating evenings at the
bench. What you really need to know
is what that voltage looks like at the
instant your voice peaks come along.
Does it wobbla? If so, how much?

Zap, There It is!

Now you get out your scope and
take a look. You set the scope up to
measure the 13 volts that should be
there. It looks good, and, when you
talk, it still looks good. Hmmm, wait a

Your Tech Answer Man

minute. To keep the 13 voits DC on
the screen, you set the scope for DC
coupling and 2 volts per division.
Makes sense, bul such a setup will
make 200-mV wobbles look pretty
damed tiny. In fact, you may not see
them at all. Here's another way: set
the scope for AC coupling and turn
the sensitivity up to 100 mV per divi-
sion. Now, the 13 volts will be
blocked, and only the changes will
show up. Son of a gun, there it is—
voice peaks are causing a 200-mV
change, all nght. Is that OK? Maybe,
maybe not. Most likely, it's not out of
spec, even a well-regulated supply
could be allowed to change that
much as the load suddenly demands
20 amps of current. Still, we're on to
something. The next thing to do is to
check the VFO's internal regulator.
Chances are, you'll find it shorted, or
with an open zener diode, or other-
wise unable to regulate the incoming
changes in voitage, thus allowing the
VFO’s frequency to wobble along
with the normal power supply varia-

ply measure the voltage across it and
whip out the old calculator.

Pow!

Before you go actually hooking
anything up, remember this very im-
portant fact: your scope's ground clip
is actually connected to ground! So, if
your circuit's ground is also really
grounded, as many AC-operated cir-
cuits' grounds are (regardless of
whether or not they have a third
prong on the plug), you can't simply
put the scope’s ground anywhere you
want, or you'll cause a short to
ground and probably do some real
damage. In that case, you're limited
to measuring across something
which has one end at ground any-
way. More often than not, that's not
going to be a point in the circuit
which is useful to you. Probably the
most useful current measurement is
of power supply current feeding the
circuit, and neither end of the B+ line
is going directly to ground. The only
way you can measure that with a
scope is to uncouple either the scope
or the circuit from ground. Is it worth
all the trouble? Only if you really
need to see the current in real time;
otherwise, I'd just go with the battery-
operated meter. By the way, always
keep that limitation in mind when
working on any line-operated equip-

“ .. keep in mind that your measuring
instrument, be it analog or digital
voltmeter, or scope, can and will rectify
enough of a transmitter’s RF to
confuse itself. I've seen it happen
with half a watt from an HT.”

tions. And, there's your answer. As
you can see, the way you choose to
use your measurng instruments can
have a big effect on your success
rate in fixing or building circuits.

Current

Can you measure current with a
scope? Mot directly. The only way to
do it is to measure the vollage across
a known resistance and calculate the
current from there, using good ol
Ohm's Law. It sounds a lol harder
than using a meter but, actually,
that's how meters do it, too! The only
difference is that now you have to do
your own calculation.

The advantage of measuring cur-
rent with a scope is the same one re-
garding voltage measurements: you
can see what's going on in real time.
Most of the time, you can infer what
you need from voltage measure-
ments and won't need 10 measure
current with your scope. Now and
then, though, especially in power am-
plifiers, it's very handy.

If the circuit under test has a
handy resistor, such as a power
amp’s emitter resistor, you can sim-
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ment, especially switching power
supplies and transformeriess “hot-
chassis™ TVs. Remember, unless
there's line isolation from a power
transformer, the chassis could indeed
be hot, or it could be very cold: at
ground.

If you do need to provide your own
resistor across which to measure,
keep in mind its current limiting
effects on the circuit you're testing.

The added resistance will cut the:

voitage down some, and increased
impedance in the power supply line
may induce motorboating or other cir-
cuit instability. Now and then, you
may have to add a capacitor across
the circuit side of the resistor in order
to undo the impedance effects. In
any event, always try to keep the
resistance value as low as possible
in order to minimize disturbance to
the circuil. What sets the minimum
value for the resistor? The sensitivity
ol your measuring instrument and the
voltages involved. Those, of course,
are a consequence of the current
being drawn through the resistor.
The less current, the less resulting
voltage, thus the harder it is to read

it. Having a sensitive meter really
helps.

Time And Distance

I've written before about RF
grounds and their peculiarities. To
summarize: because of the rapidly
oscillating nature of RF and the finite
time it takes for electrical energy to
propagate, it is possible for a ground
point to be out of phase with the cir-
cuit. In other words, it may not be at
the same potential as other ground
points, at any given moment, de-
pending on how far away from them
it lies. As the signal frequency goes
up, the wavelength goes down, in-
creasing this problem. At 450 MHz,
lines a few inches long can become
tuned circuits, with vastly differing
voltages al either end, at different
times in the signal's cycle. At 3.5
MHz, those same lines will appear at
the same potential from end 1o end,
because the wavelength is so long
that there's almost no difference over
such a small space,

So, it pays to select your measure-
ment ground carefully. Always get it
as close to the signal point as possi-
bie. if you clip the scope’s ground o
a point 8 inches away in a 450 MHz
circuit, don't be surprised if your RF
measurements mislead you.

Meter As Receiver

Finally, keep in mind that your
measuring instrument, be it analog or
digital voltmeter, or scope, can and
will rectity enough of a transmitter's
RF to confuse itself. I've seen it hap-
pen with half a watt from an HT. You
need to measure a DC voltage dunng
transmit, and you get a number that
just doesn’t make sense. Chances
are, your transmitter’'s RF Is the cul-
prit. In fact, you can use most analog
meters as simple field strength me-
ters just by transmitting with the an-
tenna a few inches away, with no
connection at all. There's no easy
way out of this, except to use a dum-
my load.

Well, we're near the end of our
measurement topic, and nex! time I'll
tie up a few loose ends and move on
to something else. Before | go,
though, | need to respond to a reader
whose letter | just recently received.
He said he'd been trying to reach me
for 2 long time to ask about a refer-
ence | made awhile back regarding
DSP audio filters. My apologies; I've
moved several times and | suspect
numerous pieces of mail have not
managed to follow me around from
city to city. At the time, | was referring
to the JPS NIR-10, which was one of
the first available DSP units. Now,
there are many on the market. |
haven't had the opportunity to play
with them, so | can't offer any recom-
mendations, except to say that digital
signal processing makes for some
awesome audio filters which are dra-
matically better than even the best
analog filters, and can do things no
other technology allows.

Until next time, 73 from KB1UM. 8



Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

Mikey’s Big Adventure

Every now and then | get inspired
and come up with an outstanding idea.
Although | was inspired, this idea fell
flat in the middle of the road. Let me
explain.

| enjoy riding a bicycle. Although
I've been less than active these last
few years, | try t0 add up the miles
when | can. In fact, I'm working at
building up enough heart tissue to
make the trip back and forth from
work. I've been putting this off for two
reasons. First, I'm lazy. Second, there
are two “better call 9117 hills (make
thal mountains) between here and
there. So, to entice myself to get on
the saddle and down the road, | decid-
ed | would add some ham radio to the
bike.

QRP CW on a Mountain Bike!

| always carry an HT with me, so
| can personally direct the ambulance
to my location via the phone patch.
But, | wanted more. Ah, yes! How
about some QRP CW on forty me-
ters as | huff and puff down the
streets? | thought CW would be greal,
as the other quy would not be able
to hear me wheezing and puffing as |
peddied.

| started out by attaching a 40 me-
ler loaded whip antenna to the rear
sprocket holder on the bike. Mounting
this antenna so it would not fall off re-
quired a lot of planning. Bicycles are
not known for a smooth ride; | used a
vise grip.

Now, this antenna measures about
eight feet tall when fully assembied.
Here was my firsl problem. How do
you gel yeur leg up and over an an-
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Photo A. Close-up of the Ten-Tec key paddie sirapped (o the handiebars.
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Low Power Operation

tenna that high? Well you don't. | had
to get my fat butt on the bike by pulling
my leg up over the handbars from the
wrong side of the bike. | really don't
know if there is a wrong side to a bike,
but let’s just say it's backward from
what I'm used to doing. Talk about
stretch marks!

Another problem came up with the
antenna and its mount. The SWRH was
way too high, and nothing | did
seemed to make it go down. | suspect
the reason was a lack of metal under
the antenna. | fixed the problem some-
what by adding a counterpoise wire

bar with several nylon cable ties. |
could change gears, brake, and send
Cw, all with my right hand. | could
tune the rig with my lefi hand and
steer with the nght It need be. Let me
tell you, | was happier than a squirre|
in a walnut tree!

“What the Heck Is That!?”

However, life has never been kind
to me, and this project was to suffer
the same fate. First off, put this image
in your mind's eye: Here's this bright
red mountain bike, me with my hot
pink Lycra bike shorts, a pair of ltalian
racing gloves, and a green stocking
hat over my helmet. My God, | stop
traffic! Now, add on an eight-foot
antenna, a radio belching out squeaky
noises, and it's time to open up the
“X-Files.”

Then the trouble began. First,

“There is no way you can send CW on a
bike as you go down the road. The Scout is
way too heavy for the Ohio potholes.
The roads are too hard on Mike’s butt.
I’'m getting too old for this. And never,
never, never trail a wire behind your bike.”

that trailed behind the bike. | guess
you could call it a “tiger's tail” for 40
meters. Having never gotten around to
measuring it, I'll guess | had about
30+ feet of wire attached to the rear
end of the Schwinn,

The first rig | tried was a Ten-Tec
Scout. | put a 12 volt, 7 amp/hr battery
inside the bag under the saddle. |
mounted the Scout from the handle-
bars with a couple of rubber bungee
cords and a small hunk of masonite. |
now had power and a rig. All that |
needed was a CW paddie.

And | made that out of an old Ten-
Tec paddie assembly from a KR-series
keyer. Nothing fancy, it held logether
with some Super Glue and cable ties. |
fastened the mess to the right handle-

everything worked just fine sitting in
the driveway. Although the Scout
made quick use of the battery, several
contacts were made at the 10-watt RF
output from the Scout in its lowest
power setting.

But then | started down the road. It
became quite clear | could not tune
the rig and peddle at the same time,
Also, there were the potholes!

Massillon Potholes—
Tourist Attraction

In the pari of Ohio | live in, we are
famous for our potholes. In fact, the
city crews feed those cntlers a special
food mix during the winter so they
grow up big and deep. It's not at all
unusual to hear someone calling for

antenna.

Photo B. Nope! That's not a rubber duck antenna. It's what's lefl of my 40 meter

help from deep inside one come early
Spring. The potholes really enjoy
swallowing up small Fords with gusto!
Why, up north towards the big city
of Cleveland, Ohio, large groups of
people come and jusl watch the
potholes grow.

The first one | ran into knocked
the rig all over the band. | moved from
the lower end of the CW band to CHU
Canada with one monster bounce!
The second one bounced the rig right
out of the bungee cords. | caught it
before the Scout got a case of road
rash.

I was not as lucky. Remember my
counterpoise wire for the antenna?
Well, just as | caught the rig, someone
in @ huge motor home ran over the
wire. | guess you could say they gol
the tiger by its taill Anyway, that
siopped the bike instantly and up over
the handlebars | went. The only thing
broken was my pride. Lucky for me, |
have an extra layer of fat on my butt.
That's great stuff for cushioning a fall.
So there | was, my idea flat in the mid-
dle of Stratton Avenue. My ego deflal-
ed, | hobbled back home.

Here's is what | learned:

There is no way you can send CW
on a bike as you go down the road.
Nope, | don't care who he is. The
Scout is way too heavy for the Ohio
potholes. The roads are too hard on
Mike's butt. I'm getting too old for this.
And never, never, never trail a wire be-
hind your bike.

Where There's a Will . . .

But I'm not one to give up so easily.
On no, | wanted 10 operate QRP with
the bike, and by God, | was going to
do just that. But with a twist. This time,
| left the antenna at home. Swapped
oul the Scout for my Ark-40 and threw
in a portable dipole,

| now ride down to Sippo park, grab
a picnic table and pull out the gear
from the saddiebags. | string the
dipole in a tree and have some fun
making QRP contacts. And if | getl
bored, | can always feed cashews 10
the ducks! 73]
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Media Mentors Inc.
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Staten Island NY 10313-0006

Never Too Young

| recently had an experience that
reminded me of the fact that you never
know where or when potential hams
may cross your path. Several months
ago | met Joe LoVerde, a reporter for
New York Teacher magazine. He and
a photographer came o my school
and spent the aftemoon with my ham
radio classes for an article they were
doing.

Joe interviewed many of the chil-
dren in my program as they gathered
around the radio in the ham shack. He
listened intently as we checked into
the retired airline pilots’ net on 14.280
MHz, and was delighted to observe
the warm reception we received. Joe
also enjoyed listening to the young-
sters respond 1o stations from all over
the world on the IMRA nel. He had
never really known aboul ham radio
before; he made a real leaming expe-

rience out of it.

One of the things that really im-
pressed Joe was the very natural way
that ham radio in the classroom could
be used as a motivational tool in all
the other cumriculum areas. He readily
saw the enrichment possibilities in so-
cial studies, science, language arts,
and math,

Evidently, Joe was excited enough
about what he observed in my radio
classes that day to go home and re-
count his day 1o his family. Joe's eight-
year-old daughter, Nicole, was totally
enchanted with the stories her dad
was lelling. She was especially inter-
ested in the explanations about my
classes having spoken to astronauts,
and, of course, to Mickey Mouse in
Disneyland, via the ham radio in the
classroom.

Nicole lives in Staten Island, where
she is a second-grader at P.S. 32 in
Mary Jo Kling's class. Her dad de-
scribes her as “a very bright kid, who
loves school, animals, the Power
Rangers, and Elvis. She plays all
sports—soccer, basketball, and hock-
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ey. She also enjoys
dancing school.” |

would add that she
is one of the culesl
and most verbal
eight-year-olds I've
ever met.

Well, Nicole
thought it would be
a good idea to do
her social studies
lair project on “The
Uses of Ham Radio
Today." So dad ar-
ranged for Nicole to
come to visit my
ham shack after
school one day.
This thoroughly de-
lightful little girl in-
lerviewed me for
her project and
then accepted my
invitation to speak

on the 2 meter rig.

I've always been
very fortunate in
having tremendous
support from the local radio clubs.
Nicole was warmly greeted by Marty
WA2YYX and Barry KB2YDW on the
local Staten Island repeater. Both
hams welcomed her and her dad to
the wonderful world of ham radio after
| introduced them on the air.

| especially enjoyed walching the
smile break out on Nicole's face when
she held the microphone and made
her first contact. The ages of the
youngsters that | deal with every day
are 10 1o 13. It was a real treat for me
lo see the excited, uninhibited reaction
of this little girl on the radio for the first
time. The older children are just a little
more reserved in their initial reactions,

We weren't happy that an accident
occured while Nicole was on the air,
but it was a terrific demo for her to
hear the quick and efficient way the
hams reported a car crash on the Ver-
razano Bridge only seconds after it
happened. She was able to include
that incident in her written report ex-
plaining the usefulness of ham radios
in the past and today.

Her reporn described the fun of ham

Photo A. Joe LoVerde and his eight-year-old daughter,
Nicole, at the I.5. 72 ham shack.

radio as a hobby, and the usefulness
of contacting police or other emergen-
cy organizations while the problem is
actually happening. | was so excited
when Nicole called to tell me that she
was one ol three finalists from her
class. All of the finalists from the
school had their projects on display in
the gymnasium. Medals were given to
all the finalists, with a gold medal go-
ing to the winner from each class.
Nicole got the gold medal for her ham
radio project.

The last phone call | got from
Nicole was to let me know that she
plans to study the Novice material |
gave her, and to get her license this
summer. We're arranging for her to
come to my ham shack after school in
the next few weeks so that she can
get actual on-the-air experience. It's
fascinating 1o see the ripple effects of
sharing your own enthusiasm for ham
radio. You never know where the rip-
ples may go. | know you will all join
me in wishing Nicole good luck with
her studies. I'm sure we'll be hearing
more from this talented young lady. H
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NEver Say Die

Continued from page 4

If you know any hams who aren't
reading 73 or Radio Fun, please let
them know how much you're enjoying
the publications. Next year | want to
talk with twice as many hams at Day-
ton who read them. Only about 10%
of the hams are subscribing to 73;
that's terrible! How can | get the other
90% to stop smoking and lose weight
if I'm not reaching them? How can |
get them to try our ham satellites?
Slow scan? Packet? How can |
maybe even gel them to think?

My wife was with me at Dayton,
how about yours? Shemmy encourages
me to buy ham gear, to get on the air
and go to hamfests. She did make me
promise that we wouldn't go to the
banquet, so we had dinner instead
with Mike Wengert HLO9KT from
Seoul. He's made our many visits to
Korea lots ol fun. He even helped me
get my license as HLOWG. He's also
lived recently in SM8 and VS6. Heck, |
don't even know who they had as the
guest speaker at the banquet this
year.

| brought along a suitcase full of
my We The People Declare War On
Our Lousy Government books and
sold 'em all. Many readers stopped to
say how much they've enjoyed the
book. Now, If there were only some
way to get one of the presidential can-
didates to read it! In it | explain a sim-
ple way to get any government bu-
reaucracy to cut itself in half within
three years and do it enthusiastically. |
explain how to cut prison cosis by
90%. How 1o cut health care costs,
school costs, and so on. And all with
substantial improvements in their ser-
vices. But so few people care. Oh
well, I've written about all that before.
I'm running out of copies, but while
they're left they're just $10 from Uncle
Wayne's Bookshell,

Sherry is after me to update the
book for a second edition, plus add in
the 336 pages of my 2020 Foresight
newsletters. Nothing that would prob-
ably interest you. Like my proposal for
using amateur radio as the key 1o get-
ting our Kids to get into high-tech ca-
reers so America will have the work-
force it needs to cope with the tech-
nology of the 21st century. I'll proba-
bly have to add at least a chapter on
cold fusion, having gotten interested
in that since | wrote the book.

The Flea Market

Hey. for once it didn't rain on Fri-
day and Saturday, making the flea
market more fun. It did rain on Sun-
day, but not much. | didn’t even need
my umbrelia.

If | had the time (and a few more
readers and advertisers so I'd have
the money to do it) I'd like to double or
triple the interest in the flea market, Of
course | know how. Step one would
be to get the HamVention Committee
to allocate the flea market spots much
earfier. Step two would be to put to-
gether a flyer with inexpensive ex-

hibitor ads showing where we can find
what kind of stufi. A Flea Marketl
Guide,

With more and more of the ex-
hibitors dealing in computers and ac-
cessories, the altendance al the
HamVention could be expanded by at-
tracting a few thousand computer
hackers. This wouldn't hurt us hams
since most of us are inlo computers
too.

| started to see as many of the flea
market exhibitors as | could, but with
over 500 of 'em, and it taking me four
to five minutes to say hello 1o each, |
soon saw this was a losing battie. |
don’t know if the HamVention Com-
mittee would part with their list of flea
miarket exhibitors or not. Probably not.
S0 such a publishing project probably
wouldn't be very successful, It's just
that | hate seeing an opportunity to
build our hobby being passed by.

For any ham interested in building,
the HamVention fiea market is a gold
mine. Acres of parts at el cheapo
prices. What a great place to load up!
That's what | used to do when | had
the time to build. Whenever | needed
a par I'd buy ten, just to make sure. |
ended up with a collection you
wouldn't believe. Indeed, when |

have a big problem: the yen to dollar
ratio, which makes it very expensive
for them to build their equipment in
Japan these days. | came to the
meeting with a plan 1o help them cope
with this problem, but when | got there
| didn't see any of them attending. As
a matter of fact, very few of the manu-
facturers bothered to come. So we
heard at length from the CQ Gang
and from some ARRL folk.

| have some ideas for whal the
next generation of ham equipment
might look like. That's something |
thought the Japanese would want to
hear about. Plus my plan would make
it possible to overcome some of the
yen problems for them, and it would
also help rebuild the American ham
industry a bit. It was totally destroyed
thirty years ago and has never really
recovered. At the time | watched with
some amusement as the ham industry
financed its own destruction with ads
in QST. Do | see history starting to re-

play?
What's Gone Wrong

The main problem for the ham in-
dustry is (a) that almost all the new
hams are no-code Techs, so they're
not buying all-band rigs. And, (b) very

“For any ham interested in building, the
HamVention flea market is a gold mine.
Acres of parts at el cheapo prices.”

moved everything from my folk's
home in Brooklyn to Peterborough it
took four van tnips, and they were so
heavy one load broke the van.

I'd not only completely filled my
basement ham shack after 25 years
of building, but also our garage, and
three of my neighbor’'s garages I'd
rented. By 1965, when | saw that the
world was going IC | decided it was
time to get rid of my old tubes and
large parts. | held one whale of an
auction and pretty well cleaned the
place out . . . at around a penny on
the dollar. Well, money has never
been important for me, what | wanted
was to lind good homes for my
beloved parts and equipment,

Every now and then | need a part
and have some regrets. But not many.

The Manufacturer’s Meeting

When | got back home from Day-
ton | found a notice in the mail that
there was going to be an industry
meeting at Dayton. Thanks a bunch.
Well, | found out about it anyway and
attended. It was run by the CQ Gang
(as they call themselves). Lastl year
they spent most of the meeting push-
ing the manufacturers to support their
proposed series of commercially run
hamfests. | gather that, as | predicted,
the hamfests bombed. This year it
was other things, but little of the meet-
ing devoted to the main topic of inter-
est to manufacturers: the current re-
cession in the ham business.

The Japanese firms in parficular
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few of them are upgrading to General,
which means the industry is still not
selling all-band rigs. Thus, instead of
investing maybe $2,000 or so in a rig,
tower, and beam, new hams are buy-
ing $200 HTs.

Then there's the cut-throat dealer
competition which has reduced
markups to around 25%. If you are in-
volved in retailing you know that deal-
ers have to make more like a 50%
markup on merchandise if they are
going to make any money. And some
industries work on a 100% markup
(called “keystone”).

Having been a retailer | know the
routine. You have 1o pay for the store,
employees, insurance, advertising,
shipping, interest on inventory, and so
on. A good location can be very ex-
pensive. Heck, no parn of it is cheap.
Even those 800 numbers cost a bun-
dle. By the time | opened five compui-
er software stores and stocked them
with merchandise | had a couple of
million dollars invested. If I'd have had
to sell products with only a 25%
markup I'd have been out of business
in no time, so it's no wonder we have
so few ham dealers these days.

Here we are, finally seeing some
newcomers to the hobby, only they
are |solated on the VHF bands and
thus missing most of the fun the hob-
by offers. And, with the barrier of the
13-per code test, most of them have
opled to live with what they have. So,
when we see 3,000 or so newcomers
being licensed a month, instead of the

indusiry getting around $6 million in
sales as a result, theyre getting more
like $500,000. By the time that's split
among a hundred retailers it's going
out of business time.

It gets worse. Of the around
300,000 General and up class li-
censees, only about a third are active.
But let's say they buy a new rig every
five years. That's a $1,250 buy every
five years, or about $250 a year. And
that’s not far from what the hams are
claiming to be spending in surveys.
That comes 1o around $25 million a
year in sales. To put that into perspec-
tive, that's about half what the readers
of my CD Review were spending a
month on compact discs, and what
my 80 Micro readers were spending a
month on TRS-80 products. And that
was just the readers of my maga-
zines, not the whole industries. It's
peanuts.

One thing that would help would be
to combine the General and Tech li-
censes so Techs could get on the low
bands. Another would be to go the
Japanese routle and allow Techs to
run 10 watts of SSB on the low bands.

With the biggest ham market in the
world being in Japan, American man-
ufacturers haven’'t a chance to build
much of a business. Japan has twice
as many hams as we do, and with on-
ly half our population! All you have to
do is look at their 600-page monthly
ham magazine o see the difference.
It's filled with fabulous construction
projects and a much wider selection
of ham gear than we have available.
This also helps to explain why Japan
is graduating so many more engi-
neers, scientists and technicians than
the US. And why almost all of our new
electronic products are coming from
Japan.

If we're going to attract kids to am-
ateur radio we've got to make their
entry more attractive. We're up
against computers, computer games,
the Internet, and an almost total igno-
rance of our existence. What we don't
need is an anificial and now irrelevant
code barrier plus a lack of any
planned promotion by our elitist na-
tional organization, which has histori-
cally ignored and disdained newcom-
ers.

ARRL Vs. FCC

The FCC rules regarding the code
tests say nothing about not permitting
lestees to write down the dols and
dashes on the worksheet and then
transiate them at their sweel conve-
nience. The ARRL instructions 10 their
VECs admits this, but then goes on 1o
suggest that if clubs want to make up
their own rules to prevent this that this
Is their prerogative. Wrongo! That's
the way 10 set up a club for a really
expensive lawsuit which could tap any
members with deep pockets for a
bundie.

I'm on record as absolutely despis-
ing hams who sue other hams, so
that's something | would never, ever
recommend. But if there are any shys
. . . er, ham lawyers out there looking



for some fun with a class action suit, |
might be able to put them in touch
with some potential clients should any
VECs decide to take it on themselves
o rewrite the FCC by putting restric-
tions on worksheet notes or setting ar-
bitrary time limits for the code test. If
the FCC had wanted time limits set for
the test they would have put that into
their rules. Look, | suspect the FCC
chaps are as irritated by this code
baloney as many of us hams are.

| don't make any bones that I'm out
to scuttle the whole damed code test
deal. We've proven several thousand
times over that this doesn't keep out
the bad guys. We're up to here in bad
guys, all of whom have passed the
code test. What it is doing is discour-
aging youngsters, the people we need
the most if we're going to keep the
hobby going. | want to get that lousy
mental pbstacle out of the way so we
can try to attract a few million young
hams, instead of the dozens we're
getting now. And | don't care how
many grumbling old timers | have to
run over 10 get this done. Including
those fusty old ARRL directors you
can't seem 1o help yourself from re-
electing. What we need is term limits
for directors. Like 10 minutes if they
are over 50.

Will Anything Change?
Probably nol. Uniess you decide 10

do something about it yourself. The
ARRL isn't going to change without
your pressure. The FCC isn't going to
change either, unless you force them
with sheaves of petitions.

it's Impossible

When John Campbell W2ZGU, the
editor ol Analog, told me about the Hi-
eronymus Machine | frankly didn't be-
lieve him. Il was just o0 preposter-
ous. It violated everything I'd been
taught. It violated my experience. It
was obviously completely impossible.

mids 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 impossible, yet it happens?
Well, G. Harry Stine has fiendishly
come up with seven machines you
can build for yourself and test. They're
all simple to make, and the really irri-
tating part is that every blessed one of
them works for most people. None of
them should or even could possibly

“If we’re going to attract kids to
amateur radio we’ve got to make
their entry more attractive.”

Then came Henry Gross' Wishing Ma-
chine, which was even more absurd.
John was an amazing genius and he
was into 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
s0 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 pyra-

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 scientific test too.
You're going to have to face the fact
that they all do work and that we
haven'l a scientific clue as 1o why.

The scientific approach to all this is
lo pooh-pooh it and not bother to test
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 unex-
plainable 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 Mountain 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 Hieronymus Machine, as well
as a transistorized version, and even
a new |IC model that you can assem-
ble 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 completely impossible. But it
gets worse. You detect the presence
of metals by feeling a plastic or glass
plate which is over the output coll.
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 operator
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
explain that to someone. But, alas, i
gets even worse. It turns out you can
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replace that IC circuit with an inked draw-
ing of the circuit, connected to the input
and output coils with thread instead of wire
and it keeps right on working, like the Ener-
gizer Bunny. You do have o re-ink the bat-
lery drawing now and then to keep it run-
ning. Apparently the battery drawing runs
out of juice when the ink begins to fade.

All this is pure hokum, right? It's so fool-
ish you'd never try 1o build even the simple
machines that 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 a potassium car-
bonate solution and see if excess heat is
generaled. Laugh and jeer at guliible old
Wayne. Obviously I'm losing what's left of
my marbles. Well, that's what a bunch of
readers were saying when | started push-
ing 2m FM and repeaters back in the
1960s. They said it again when | pushed
microcomputers in 1975. | sure must have
started out with one big bag of marbles o
lose so many and still keep going. So
make poor old Wayne look dumb. Get the
book, build the gadgets Stine describes,
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 worid. They dowse
for water, oil, minerals, underground pipes,
and s0 on. Nobody has a clue as 10 how or
why dowsing works, so the pathological

skeptics just refuse to accept it. To me,
when something unexplainable happens,
that's the time to start finding out why, not
the time to say it's all a fake, never hap-
pened, and ignore it. We've lost a lot of
valuable knowledge and experience via
pathological skeptic pressure.

Just look at what the head of the DOE
has been abie to do to the American cold
fusion research efiorl. He almost single-
handedly has put America way behind
many other countries in this new field,
Japan in particular. The cold fusion pio-
neers in India and ltaly are heroes, here
they were ridiculed and humiliated. Well,
that's what happens when our govemment
gets involved with just about anything. The
government seems able to screw up ev-
erything it does.

Virtually every major contributor to
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 educat-
ed people in other countries. When Bulgar-
ian school kids easily outperform ours it's
almost time to do something about getting
the government out of the education busi-
ness. | keep harping on that, don't I? Well,
you aren't doing anything.

Now send for that book and stop pro-
crastinating. And renew your subscription
to 73 while you're at it. Heck, subscribe 10
Radio Fun too—it's only $35 for the com-
bo. (Every radio and TV program ends
with a commercial, right?)
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JULY 8

PETOSKEY, Ml The Straits Area
ARC will sponsor a Swap & Shop, 8
AM-1 PM, in the 4-H Bidg. at Emmet
County Fairgrounds. Talk-in on
146.68. For info, call Harry Leiber
NBOIV, (616) 347-6610.

SALISBURY, NC The North Caroli-
na “Alligator Group” will sponsor a
“Firecracker Hamfest," 8 AM-2 PM
at the Salisbury Civic Center. Auc-
tion at 1 PM. VE Exams at 1:30 PM,
pre-reg. required, with 610, copy of
license, and current fee sent to Is-
abell Ledford, PO. Box 826, Coole-
mee NC 27014. For Hamfesl reg.,
write to Walter “Alligator” Bastow,
3045 High Rock Rd., Gold Hill NC
28071,

SOUTH MILWAUKEE, WI The 26th
annual “Swapfest” of the South Mil-
waukee ARC, Inc., will be held at the
American Legion Post #434
grounds, 9327 S. Shepard Ave.,
Oak Creek WI, 7 AM-2 PM CDT.
Talk-in on 146.52 simplex and on lo-
cal Rptr. For a free flyer, write to The

Number 23 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

South Milwaukee ARC Inc., P.O.
Box 102, South Milwaukee Wi
53172-0102. Tel. (414) 762-3235.

JULY 8-8

INDIANAPOLIS, IN The Indianapo-
lis Hamfest Assn. will host the ARRL
Central Div. Convention, and a Ham
Radio/Electronics Flea Market, at
the Marion County Fairgrounds.
KSYJW will provide Talk-in, from 6
AM each morning, on 146.76(-) and
443.25(+). Contact Indianapolis
Hamfest Assn., PO. Box 88677, In-
dianapolis, IN 46208. Tel. (317) 251-
4407.

JULY S

BALTIMORE, MD The Baltimore
Radio Amateur TV Soc. will hold its
annual Maryland Hamfest/Computer
Fest at the Maryland State Fair-
grounds in Timonium. Vendor setup
2 PM Sat., July 8th. Tailgating area
opens 6 AM, Sun. Buildings open B
AM. VE Exams at 10 AM only. Pre-
reg. required. Call Les McClure
W3GXT, (410) 833-8667. Talk-in on

Listings are free of charge as space permils. Please send us your Special Event
iwo months in advance of the issue you want it to appear in. For example, if you
want it o 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.

147.03/R and 224.96/R. For info,
contact BRATS Hamfest, PO. Box
5915, Baltimore MD 21208. Tel /FAX
(410) 467-4634.

HINSDALE, IL Dupage ARC Ham-
fest Computer Show '95 will be held
at Santa Fe Park, 91st and Wolf Rd.
Commercial and Flea Market Set-up
6 AM. Hamfest hours 8 AM-3 PM.
No VE Exams. Talk-in on the DARC
2M 145.250. Contact Edwin Wein-
stein, 7511 Walnut Ave., Woodridge
IL 60517. Tel. (708) 985-0527 eves.
Send SASE with check payable to
DARC, Hamfiest ‘95, 7511 Walnut
Ave., Woodridge IL 60517.

PITTSBURGH, PA The North Hills
ARC will hold their 10th annual
Hamfest B AM-3 PM at the North-
land Public Library, 300 Cumberland
Rd. Talk-in on 149.69/.09 North Hills
ARC Rptr. Contact Gregg Corsello
K3QK, 2021 Red Coach Rd., Allison
Park PA 15101. Tel. (412) 366-7006.

JULY 15-16

MISSION, BC, CANADA Maple

Ridge, Mission and Abbotsford
ARCs will present the 2nd annual
AREP Expo and Ham/Computer
Swap Meet, 9 AM-4 PM, at Mission
Rec Center, 7th and Talbout St. Set-
up at 8 AM. For Info, write to
MRARC, 32750 Cherry Ave., Mis-
sion BC V2V 2T7, Canada. For table
reservations, call Rob VE7JOK,
(604) 826-8445; Terry VE7TAG, 465-
5710; Steve VET7IIF, (604) 826-8445;
or Fraser VE7OAB, (604) 826-7020.

JULY 16

NEWTON, NJ The Sussex County
ARC will hold its 17th annual Ham-
fest at the Sussex County Fair-
grounds, Plains Rd., Augusta NJ,
starting at 8 AM. Talk-in on
147.30/R, 224.50/R, and 146.52
simplex. Contact Danijel Carter
NZ2ERH, 8 Carter Ln., Branchville NJ
07826. Tel. (201) 948-6999.

VAN WERT, OH Van Wenrn County
Fairgrounds, US 127 South, is the
location for “Hamfest '95," which will
be held in the Commercial Bidg. by
the Van Wert ARC, 8 AM-3 PM.

e PB-34 9.6v 600msh
TH-27/47, TH-28M8/78
PB-17 12v 800mah 4995 the only thing low about our charge is the Cost...
| 400mah
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FNB-38 9.6v 600mah $6690 Wealsosupply:  Camcorder Batteries ordless Phone Batteries
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Dealer
inquiries
welcome!

NiCad Cells
Lithium Cells

300 Centre Street » Holbrook, MA 02343 + (617) 767-5516 ¢ Fax (617) 767-45%9

CIRCLE 68 ON READER SERVICE CARD
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Talk-in on 146.850. VE Exams if you
can pre-register by July 9th; send
SASE or call Bob High KABIBF,
12838 Tomlinson Rd., Rockford OH
45882. Tel. (419) 795-5763. For
Hamfest info, call Bob High, (419)
795-5763 before 5 PM: Bob
WDBSBLPY, (419) 238-1877 after 5
PM.

WASHINGTON, MO The Zero-
Beaters ARC will hold its 33rd annu-
al Hamfest at Washington City Park.
Gates open at 6 AM. Registration for
VE Exams will start at 9 AM. Talk-in
on 147.240(+). Contact ZBARC,
PO. Box 24, Dutzow MO 63342; or
call Dave Randolph NOGLN, days,
(314) 532-2477; eves. (314) 764-
4989,

JULY 21

NEWINGTON, CT The 14th Annual
ARRL Digital Comm. Conf. will be
held Sept. 8-10, 1995, at the La
Quinta Conf. Center in Arlington TX.
Anyone interested in digital commu-
nications is invited to submit a paper
for publication in the Conference
Proceedings. Presentation at the
Conference is not required for publi-
cation. Papers are due by July 21sl,
and should be submitted to Maty
Weinberg, ARRL, 225 Main St.,
Newington CT 06111 USA; or via In-
ternel al iweinberg@arri.org. Please
contact Maty for detailed format re-
quirements. For more info on the
Conference, registration, and hotel
reservations, contact TAPR, 8987-
309 E. Tanque Verde Rd. #337, Tuc-
son AZ 85749-9399, USA. Tel. (817)
383-0000. FAX (817) 566-2544. In-
ternel: tapr@!apr.org.

JULY 21-23

PHOENIX, AZ The ARCA Ft. Tuthill
Hamfest will be held at Coconino
County Fairgrounds, Flagstaff AZ.
Contact the Amateur Radio Council
of Arizona, (602) 440-2039, for
reservation info. VE Exams Sat. July
22nd, at 8:30 AM. No-code Tech
class - contact Morgan Riley
N7DLW, (602) 938-4356.

JULY 23

FREDERICK, MD The Mid-Atlantic
DX & Rptr. Assn. will hold a Hamfest
at the Marc Train Station in
Brunswick, Frederick Cnty., Md. VE
Exams. Flea Market. Brunswick
Train Museum. Tent/Indoor spaces
must be pre-reg.; write to MADRA
Hamfest ‘95, 230 N. Potomac St.,
Hagerstown MD 21740. Talk-in on
147.060/448.125 MHz Rptrs.

JULY 27-29

COLORADO SPRINGS, CO The
Central States VHF Soc. Annual
Conference will be held at the Sher-
aton Colorado Springs Hotel, 2886
South Circle Dr. For Hotel Reserva-
tions, call (719) 576-5900, or (800)
325-3535. Be sure to ask for the

Central States VHF Soc. rate. For
Conference info, contact Lauren Lib-
by KX00, (719) 593-9861; or Hal
Bergeson WOMXY. (719) 471-0238.
E-Mail to 75151.2442&@ COM-
PUSERVE.COM (KX00) or BERGE-
SON@PPCC.COLORADO.EDU
(WOMXY). A special “Youth Pro-
gram” for young hams, and begin-
ners in VHF (regardiess of age) will
be offered on Fri. moming.

JULY 28-29

OKLAHOMA CITY, OK The Central
Oklahoma Radio Amateurs will
sponsor their 22nd annual “Ham
Holidays ‘95" at the Oklahoma State
Fair Park (Hobbies, Arts & Crafts
Bldg.). Doors open 5 PM-8 PM, Fri.,
July 28th; 8 AM-5 PM, Sat., July
29th, Technical and non-technical
programs, Fox Hunt, VE Exams,
Flea Market. Talk-in on 146.67. Ad-
dress all inguiries to Ham Holidays
95, PO. 851281, Yukon OK 73085-
1281; or CompuServe 75672,3475.

JULY 29

ASHEVILLE, NC The 20th annual
Western Carolina Hamfest will be
held 8 AM-4 PM at the Haywood
County Fairgrounds, near Way-
nesville NC. Sponsor: Western Car-
olina ARS. Talk-in on 146.16/.76 and
146.31/.91. Contact Tommy Queen
K4BNP, 12 Lynwood Circle,
Asheville NC 28806. Tel. (704) 258-
2639,

CARLINVILLE, IL Macoupin Coun-
ty ARC., Inc. will hold their Computer
Fair/Hamfest ‘95 at the Macoupin
County Fairgrounds, 1/2 mi. north of
Carlinville, on Rte 4, starting at 8
AM. Setup the night before or at 6
AM. Vendors, contact Doug
KA9HDZ at (618) 488-7249. VE Ex-
ams, all classes, pre-reg. required.
Call (217) 854-8261. For info, call
Dennis N9LQC, (217) 854-2365.

KINGSFORD, MI The Mich-A-Con
ARC will host the Upper Peninsula
Hamfest in the Iron Mountain-Kings-
ford area at the United Sportsman
Club in Merriman MI, starting at 8
AM. Setup at 7 AM, CST. Contact
William Bertoldi, Jr. KB8SBP, 709
Hamilton Ave., Kingsford MI 49801.
Tel. (906) 774-0419; or Lou Gembo-
lis KG8NK, 441 Balsam, Kingsford
MI 49801. Tel. (906)774-2930.

AUG S

CLAYTON, NY The Jefferson Coun-
ty RAC, will hold their Hamfest 7
AM-5 PM, at the Clayton Rec. Park
Arena. VE Exams at 9 AM; walk-ins
welcomed, Talk-in on 146.70/.10.
Contact Jefferson County RAC, P.O.
Box 523, Brownvilie NY 13615.

AUG 6
ANGOLA, IN The annual Land of

Lakes Angola Hamfest, sponsored
by the Land of Lakes ARC, will be
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held 7 AM-2 PM at Steuben County
4-H Fairgrounds, comer of 200 W &
200 N, at Crooked Lake in Angola.
Vendor setup 3-10 PM Sal., Aug.
5th; 4AM-7 AM Sun., Aug. 6th. VE
Exams for all classes; sign up at 9
AM. Chicken BBQ. Talk-in on
147.180/.780 and 444.350/449.350
131.8 Tone. For Tickets, please con-
tact Land of Lakes Angola Hamfleslt,
Sharon Brown WDSDSP, 905 W
Parkway Dr., Pleasan! Lake IN
46779. Tel. (219) 475-5897.

MARSHFIELD, WI The Marshfield
Area ARS will hold their 4th annual
Picnic, beginning around 11 AM in
Wildwood Park. Potluck. Swapfest.
Talk-in on 147.180. All are welcome.
Contact Guy A. Boucher KF9XX,
107 West Third 5t., Marshfield Wi
54449, Tel. (715) 384-4323. Packet:
KFIXX @ WIIHW. WI.USA.NA,

PEOTONE, IL A Hamfest/Computer
Festival will be held at Will County
Fairgrounds 6 AM-?, by the Ham-
festers RC, Inc. Setup Sat. Aug. 5th
3 PM-11 PM. The main exhibition
hall opens at 8 AM. Contact John
Fleming, 13800 Division St., Lot
215, Blue Island IL 60406. Tel. (708)
489-5872.

SPECIAL EVENT
STATIONS

JULY 4

WILLIAMSBURG, VA The
Williamsburg Area ARC will operate
KE4YVV 1300Z-2300Z, to celebrate
the 219th Anniversary of the signing
of the Declaration of Independance.
Freq: 28.350, 24.950, 21.350,
18.150, 14.270, 7.270 and 3.870.
For an unfolded certificate, send
QSL and a 9" x 12" SASE to Hershel
Kreis KE4GWYV, 145 Sand Hill Rd.,,
Williamsburg VA 23188-6609,

JULY 8

SIOUX FALLS, SD The Sioux Em-
pire ARC will operate WOZWY
1400Z-22007 to commemorale the
U.S.S. South Dakota BB 57 (WWII
Battleship X) 50th Nat’'l Reunion.
Operation will be on CW and phone
on the 80-10 meter bands. For a
QSL certificate, send QSL and
SASE to SEARC, P.O. Box 91,
Sioux Falls SD 57101.

SOUTH POINT, OH The Lawrence
County OH AR Emergency Services
group will operate the Lawrence
County OH Ohio River AR “River
Days” Special Event Station WNB8F,
from aboard the Jewell City Stern-
wheeler, The event will run 11 AM-4
PM. Freq. 2M 148.715 & 1486.610
Linked; 10M 28.400; 20M 14.240;
40M 7.240. Packet will also be on
display and operating. Brochures
about amateur radio and emergency
services will be available to the pub-
lic. Also, visitors will be encouraged
to send a message to a friend Via
Ham Radio.

JULY 9

WESTERN NEW YORK The ATV
Group of Western NY will launch its
second High Altitude Helium Balloon
at 9 AM. Live video may be received
on 439.25 MHz, 2M CW beacon on
144.34, and local 40M net, starting
al 8:30 AM on 7.290 MHz +/- QRM.
Overlay on video will display the call
sign of WA2CXW, along with alti-
tude, temp., and other info. For de-
tails, call Roger Garbacz WA2CXW,
(716) 937-4478.

JULY 13-15

SACRAMENTO, CA The Sacra-
mento ARC will operate WEAK 8
AM-8 PM Pacific Daylight Time, to
celebrate the Folsom Powerhouse
Centennial. Operation will be voice
on 10, 15, 20, 40 and 80 meters.
The 10, 40, and 80 bands will proba-
bly be used the most. A special Cen-
tennial QSL Card will be sent to sta-
tions worked that send an SASE to
The Sacramento ARC, P.O. Box
161903, Sacramento CA 95816-
1903.

JULY 15-16

PLYMOUTH, MA The Mayflower
ARC will operate KB1BQJ from the
waterfront *"Harborfest," 14002Z-
2100Z, in honor of the 375th An-
niversary of the landing of the Pil-
grims at Plymouth Rock. Operation
will be in the General portion of the
40, 20, 15, and 10 meter bands. For
a certificate, send SASE to MARC,
P.O. Box 766, Plymouth MA 02362-
07686.

KINGSPORT, TN The Bays Moun-
tain Radio Club and the Kingsport
ARC will operate W42ZJA 17002Z-
2400Z on July 15th and 16th, to
commemorate the 75th Anniversary
of their sponsor, Eastman Chemical
Company. Operalions will be on the
General portion of the 40 and 20
meter phone bands, and the Novice
portion of the 10 meter subband. For
a certificate, send a QSL and a 9" x
12" SASE, along with your contact
number, to W42ZJA, Bays Mountain
Radio Ciub. P.O. Box 3168,
Kingsport TN 37664.

JULY 15 & 22

RACINE, WI The Racine Megacy-
cle Club will operate club station
W9UDU to celebrate the 21st
Anniversary of the largest Lake
Michigan fishing contest, “The Big
One,” Salmon-A-Rama, July 15th
and 22nd, from 1500Z-1900Z. Oper-
ation will be on the lower 25 kHz
of the General 20 and 40M
phone/CW bands, and 28.400 MHz.
Contact may also be made on
147 .27(+) (Lakeshore Rptr). Packet
operators may connect with
WISUDU@KIRRS.ENG2GK. WI.USA.
NOAM; Subject: Salmon-A-Rama;
Text: Finish the sentence: Fishing



Lake Michigan is great because . . .
For a certificate, send your QSL and
an SASE to the Racine Megacycle
Club W9UDU, Box 3, Racine Wi
53401-0003.

JULY 16

SOCORRO, NM The Socorro ARA
will operate NASN from 1100-1700
UTC, trom near Ground Zero - Trinity
Site - in the Central New Mexico
desert, 1o commemorate the 50th
Anniversary of the world’s first atom-
ic bomb test. Listen on the General
phone and CW portions of the 80,
40, 20, 15, and 10-meler bands (de-
pending on propagation). A QRP sta-
tion will operate in the QRP frequen-
cies of 7.040, 14.060, 21.060 and
28.060 MHz. For a QSL/Certificate,
send QSL and business size SASE
to Socorro ARA, Trinity Site Event,
P.O. Box 522, Socorro NM 87801.
Trinity Site will be open to the public
the morning of July 16th. The White
Sands Missile Range Stallion Gate
(east of San Antonio NM) will be
open to the public 5 AM-11 AM MDT.
On July 15th, the Nat'l Radio Astron-
omy Observatory will offer guided
tours of the Very Large Array radio
telescope, west of Socorro.. For info

and accommodations, contact the
Socorro County Chamber of Com-
merce, PO. Box 743, Socorro NM.
Tel. (505) 835-0424.

JULY 20-23

COLORADO SPRINGS, CO The In-
ternational Tesla Soc. will operate
KC2Q/0, 1600Z-24002Z, daily, on
7.297, 14,297, 21.397, and 28.397.
KC2Q/0 will QSL directly to YOU.

JULY 22-23

STRATFORD, NY The Fulton Coun-
ly Mahion Loomis Committee will op-
erate W2ZZJ, 1300Z-2000Z, each
day, on the General class phone por-
tion of 40, 20, and 15 meters, and on
the Novice 10 meter phone band, al-
80, on area 2 meter FM Rptrs. This is
to celebrate the 169th Anniversary of
the birth of Dr. Mahlon Loomis, the
American wireless telegraphy pio-
neer. For a certficate and literature,
send QSL, contact number, and #10
SASE o W222J, 5738 STHWY 29A,
Stratford NY 13470.

JULY 27-AUG 2

GREENVILLE, NC The following

stations will operate during a DXpe-
dition to St. Paul Island (CY9): Ron
AA4AVK/CYS; Murray WA4DAN/CYS;
Bob KW2P/CY9; Vance WSIJU/CY9.
Operation will be on all bands 160M-
6M. Modes: SSB, CW, and RTTY.
QSL via Murray D. Adams WA4DAN,
403 East 14th St., Greenville NC
27858,

JULY 29

EAST GREENWICH, Rl The Fidelity
ARC will operate K1NQG 1300Z-
1800Z, 1o coincide with the annual
Yankee Tune Up at the New England
Wireless and Steam Museum.
Phone: lower portion of the 20 meter
General subband; CW: the Novice
portion of the 40 meter band. For a
certificate, send QSL and SASE to
Bill May N1LEJ, 20 Montana Ave.,
Coventry Rl 02816.

JULY 29-30

RUTLEDGE, TN The Lakeway ARC
will operate KS4QK 1400Z2-2300Z in
conjunction with the Grainger County
Tomato Festival. Operation will be in
the middle of the General 20, 15, and
10 meter Novice phone subbands,
and 146.50 2 meter. For a certificate,

send $1, a 6" x 9" SASE, and your
QSL card to Perry R. Hensley, R #3
Box 566A, Rutledge TN 37861-9300.

AUG 46

LANNON, W1 Members of the Mil-
waukee ARES will operate WOWK to
celebrate the 5th annual "Picnlc
Ham" held at Menomonee Park. Op-
eration will be in the General phone
and CW bands on 75, 40, 20, 15,
and 10 meters. For a certificate,
send QSL and a 8" x 12" envelope
(with 2 units of postage) to WIWK,
c/o John Leekly, 757 N. Broadway,
Suite 306, Milwaukee Wi 53202.

AUG 5

ROCHESTER, NY The AUXHAMS,
the U.S. Coast Guard Auxiliary AR
Operators, will operate WA2RXE,
1400Z-2000Z, to celebrate the Birth-
day of the US Coast Guard. Opera-
tion will be in the lower General
phone portions of the 80, 40, 20, and
15 meter bands, the Novice 10 meter
subband, and 146.925 Rptr. For
an unfolded cenrtificate, send
QSL and 9" x 12" SASE to AUX-
HAMS, WA2RXE, P.O. Box 90411,
Rochester NY 14609.

Sell your products in 73 by calling Dan Harper at 1 (800) 274-7373.

Radio Fun is packed
full of information to help
you get more fun out of

amatuer radio. Basic
“how-to” articles will

get you up and runnning

on packet, ATV, RTTY,

DXing, and the dozens of other activities that make ama-

“The beginner’s guide to the
exciting world of amateur radio.”

. YES! Sign me up right now!

-
12 issues of Radio Fun |

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-
ly columns designed to teach you what you need to know in a fun and excit-
ing way. You’ll find it 2ll, and more, in the pages of Radio Fun.

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
for the newcomer, or any ham who wants to get more fun and excitement

$12.97
1-800-677-8838

Mail to: Radio Fun, 70 Route 202N, Peterborough,NH 03458

| [Or call 800-677-8838 (in NH call 924-0058), FAX: 603-924-8613]

| Canada add 7. 70 postage plus GST. Foreign add $12.00 surface, $36.00 airmail. |
| Newsstand Rate $18.00. Basic Subscription Rate $14.97. 09V |
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Forget the No-Code License and get your Tech-Plus Ticket.

Guarantee: You'll pass the 5 wpm

code test with Undle Wayne's

system or YOU GET A 100% REFUND!

The truth is that no one using this
new system has ever failed the 5 wpm
code test. And it is highy unlikely that
anyone ever will. We're talking about
such a total no-brainer approach that
many people are able to spend less than
15 minutes using this speed system
before being able to ace the Novice-
Technician code test.

Help your children, your wife and
your friends get ther ham licenses with
this ultra-fast code system. Get your
kids to help their friends 1o get their
licenses. If we're going to try and keep
our ham bands we need tens of thou-
sands more hams. Millions will be even
better.

Help stan kids on their way toward
mgh-tech careers by getting them hooked
on hamming. The biggest obstacle to a
ham license in the past has been the
code. Now, with this new miracle sys-
tem, this is just not even a minor prob-
lem. No longer will there be the slight-
est stress when taking that stupid code
lest that the ARRL Board of Directors
has forced the FCC to continue to use
as the primary method for keeping new-
comers away from the hobby.

With the success of America in the
next century dependent on our ability
to provide high-tech career workers 1o
deal with the information highway and

the computerization of the workplace,
amateur radio provides a fun way to
ger kids interested in leaning about tech-
nology. It beats the heck out of Nin-
tendo and Sega, which teach nothing.
It even beats sports, which provide a
good living for a handful of stars and
disappointment and poverty for the
losers.

We need to see radio clubs sprout-
ing in our secondary and high schools
again. We need to see hamming become
a major activity in retirement homes
and villages. We have room for mil-
lions of hams on our bands. . .of which
we're using less than 0.2% today on
any regular basis, Yep, that’s right,
99.8% of our ham bands are just sitting
there almost totally unused, with us
waiting around for the FCC to sell them
off and pocket the money withou! even
a word of thanks,

How much are we charging for Uncle
Wayne's One Hour Guaranteed Mira-
cle Code Course? $5.00 postpaid. That's
right, it's only five bucks! Since our
charge card minimum is $7.50, maybe
you should order some of Uncle Wayne's
exciting adventure stories as advertised
by Uncle Wayne's Bookshelf. Or send
$5.00 cash or check. This will be one
of the betier five bucks you'll ever spend.
$30 a dozen, if you like to spread joy.

1Hr, Code Course ® Uncle Wayne’s Bookshelf » Peterborough NH 03458-1107
Or call 603-924-0058 » Fax 603-924-9327

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
L model TS-VGA-SATS

Low Loss Coaxial Cable (65it)
| with connectors.
other lengths available

Track |l Satellite Orbital Program.
Tracks ALL satellites, world map,
print out

1691 MHz Loop Yagi Antenna
model 1691-LY(N)

3250 TPM-6
6" Pedestal
$350 Mount. Ad-
justable with
thumb scCrews.
$249 Triple black finish.
$ 95
$65 19
S99 $1 995
899 THTC

Universal Cradie

HAM HELP

Number 24 on your Feedback card

Thank you for your cooperation.

We are happy fo provide Ham Help listings free on a space available basis.
To make our job easier and to ensure that your listing is correct, please type
or print your request clearly, double spaced, on a full (8 1/2° x 11") sheet of
paper. Use upper- and lower-case lefters where appropriate. Also, prinl num-
bers carefully—a 1, for example, can be misread as the letters 1 or i, or even
the number 7. Specifically meniion that your message is for the Ham Help
Column. Please remember lo acknowledge responses 10 your requests.

WANTED: Details of “Cold Plating” as
advertised In Popular Mechanics or
Popular Science. Keith R. French,
P.O. Box 9, Berowra NSW 2081, Aus-
tralia.

| need a REGENCY Regulator 5700
Controlier, or someone who can repair
it for me. Ed Quinn, PO. Box 91, Se-
waren NJ 07077-0091.

The San Francisco Shriners Hospital
for Crippled Children has a stamp club
for inpatients, as well as for recovering
outpatients, that have an interest in
stamp collecting. Children are given a
stamp album when they are in for
treatmenl, and stamps are regularly
distributed and forwarded to club
members. Their current need far out-
weighs present contributions. They
would greatly appreciate any foreign

stamps (and/or foreign coins and cur-
rency) being forwarded to them at San
Francisco Shriners Hospital for Crip-
pled Children Stamp Club, 1701 19th
Avenue, San Francisco CA 94122.

| am in need of manuals for the follow-
ing: (1) SHEA-TRON Amp. It is a 10W
in, 100W out VHF amp. Frequency
range is 136-175 MHz. (2) OLYMPIA
Electronic Compact RO. It is a printer
only; no keyboard. | will gladly pay for
expenses to get these manuals. Bill
Fletcher AF88B, 4358 Crawford Dr.,
Madison WI 53711-4848.

| am looking for schematics and/or a
manual for a LAYFAYETTE HE-20T
CB transceiver. | will pay for copies
and/or postage. Brent Putnam, 14-B
Debra Ann Ln., E. Falmouth MA
02536.

MOUNTS & ACCESSORIES

Extensions...
Recommended
for use with

the TPMB.

T2EXT (2") $2.95
T4EXT (4") $4.95
TEEXT (6") $6.95

s/

M
LOGic

THE#1 HAM RADI

OFTWARE SYSTE

I Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

Shipping: FOB Goncord, Mass.
Prices subject to change without notice.

-_

SPECTRUM INTERNATICNAL, INC.
Post Office Box 1084, Dept. S
Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145

Fax: (508) 263-7008

for HT, Cellular Phone,

or Scanner, Attaches to

the AMPS plate of the TPM6&

or similar mounts. Securely holds
portables from 1.375" to 2.875" wide.

St snnes
HARVEYSBURG, OHIO 45032

(800) 829-8321 FAX:(513) 897-0738

Add $5.00 S&H on All Orders!

‘ Mobile
Antenna

140 MHz, 440 MHz

L MAGNET MOUNT $21.95
150 watt 12ft. RG58 + connector
T PERMANENT MOUNT $23.50
with NMO/TAD mount 17t RG58
BNC or PL259 connector
3‘ DBD2 DUPLEXER $49.00
UHF connectors 8” leads

Add 3.50 S&H -
COMTELCO NDUSTRIES,

o— ES, INC. aman

s 501 Mitchell Rd., Glendale Hs., IL 60139 |@
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BARTER 'N’

Number 25 on your Feedback card

BUY

Turn your old ham and computer gear into cash now. Sure, you can wait for a
hamfest to try and dump it, but you know you'll get a far more realistic price if you
have it out where 100,000 active ham potential buyers can see it than the few hun-
dred local hams who come by a flea market table. Check your attic, garage, cellar
and closet shelves and get cash for your ham and computer gear before it's too old
to sell. You know you're not going to use it again, so why leave it for your widow to
throw out? That stuff isn't getting any younger!

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost}—comes to 35
cents a word for individual (noncommercial) ads and $1.00 a word for commercial
ads. Don't plan on telling a long story. Use abbreviations, cram it in. But be honest.
There are plenty of hams who love to fix things, so if it doesn't work, say so.

Make your list, count the words, including your call, address and phone number.
Include a check or your credit card number and expiration. If you're placing a
commercial ad, include an additional phone number, separate from your ad.

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 high.

S50 get busy. Blow the dust off, check everything out, make sure it still works right
and maybe you can help make a ham newcomer or retired old-timer happy with that
rig you're not using now. Or you might get busy on your computer and put together a
list of small gear/parts to send to those interested?

Send your ads and payment to the Barter 'n' Buy, 73 Magazine, 70 RL. 202N,
Peterborough NH 03458, and get set for the phone calls.

The deadline for the September
1995 classified ad section is July
13, 1995.

ALL ABOUT CRYSTAL SETS. Theo-
ry and construction of crystal set ra-

dios. $9.95 each, ppd USA. Send 10:
ALLABOUT BOOKS, Depi. S, PO.
Box 22366, San Diego CA 92192,
BNB200
SUPERFAST MORSE CODE SU-
PEREASY Subliminal cassette,

$12.LEARN MORSE CODE IN 1
HOUR. Amazing supereasy tech-
nique. $12. Both $20. Money-back
guarantee. Free calalog, SASE.
Bahr-T8, 150 Greenfield, Blooming-
dale IL 60108 BNB221

WANTEDWestern electric amplifiers,
tubes, speakers & parts. Free Quote!
1-800-251-5454, BNB268

KPC-3 TERMINAL PROGRAM User
friendly, split screen, AutoConnect
32K scroliback bufier, 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-
D751. (NY Residents add Sales

Tax) BNB285

2 METER INTERMOD Our notch filter
eliminates the pagers in the 152-153
MHZ region that are responsible for
99% of intermod. No inserion loss, no
need for +12, transparent at 70CM.
See Jan. 95 CQ product review.
Ruggedly built in solid brass. Hipower

version VHFDN152 W/UHF conn. $62
HT wversion 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 BNBZ288

COMMODORE 64 REPAIR. Fast turn
around. SOUTHERN TECHNOLO-
GIES AMATEUR RADIO, 10715 SW
190th Street #9, Miami FL 33157,
(305)238-3327. BNB295

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA
01450. (508)448-3322. BNB310

NOW ON 40 METERS! New, knob-
tuned w/digital display, synthesized
QRP transceiver. Complete kit only
$199.95. S&H $7.50 (continental US).
GUARANTEED TO WORK. For info
send SASE: Call/wrile to order: S & S
ENGINEERING, 14102 Brown Road,
Smithsburg MD 21783; (301)416-
D661. BNB334

REPEATERS VHF & UHF, Built from
GE Master-ll Mobiles. Tuned to your
frequency. Starting $249. Call
evenings, (503) 378-0646, E-Mail:
Ham440@ aol.com BNB335

Number 26 on your Feedback card

PRroPAGATION

Jim Gray Wi1XuU
210 East Chateau Circle
Payson AZ 85541

Conditions This Month

July Is not expected to be a very
good month for DX on the HF bands.
The poorest days are likely 1o be: 5-6,
9-10, and 29-30. The bes! days should
occur on: 1-3, 12-15, 21-23 and 25-27.
As you can see from the daily chan,
HF signal propagation for the remain-
der of the month is anticipated fo be
Fair or transitioning. Poor weather
and/or other remarkable geophysical
phenomena could center around the
5th, 18th, and 29th.

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

Jim Gray W1XU

the high-altitude winds. Expect skip to
1,500 miles or so, and beam across
the equator for possible contacts In
Ihe opposite hemisphere. These
bands will close at sunset.

17 and 20 Meter Bands

Twenty will be best, and sometimes
17 will be almost as good, but not as
heavily occupied. If open, the higher-
Irequency band will provide the
longest skip. Twenty will remain open
after sunset and sometimes late into
the evening. Sevenleen will close at
dark or shortly after. Possible grey-line
DX along the terminator is a bonus.

30 and 40 Meter Bands

Excellent nightlime possibilities on
evenings when QRN is low and “con-
ditions™ are Good. Thunderstorms be-
tween you and your target can make
copy difficult if not impossibie. Day-

JULY 1995

SUN MON TUE WED THU  FRI  SAT
1 F-G
sPG| 7F | 8FFP
12 F-G | 13 GF | 14 F-G | 15 G-F
19 P-F rzn F |21FrG|22G
%G |276F|28FP|20P

time short skip out to 1,000 miles is
frequent, and nighttime skip to 2,000
miles or more will occur less regularly.
Thirty meters will
behave more like
20, and 40 meters
will behave more

for building up better antennas for
these bands, and wail until fall for con-
ditions to improve. W1XU H

EASTERN UNITED STATES TO:

X GMT m @ o 08 @ WM w W v W X 2
gccasions, due to ARGENTINA s ls]s]is] e
the height of the AUSTRALIA : - ME N 15 1 15 |
g CANAL ZONE 20 | 40 | 40 | 40 | 40 2w | 1s] 15 ] p0
rEﬂEE}'Ing Syn; Al ENGLANLD 40 | 40 | 40 20 |20 |20 0
that time. Always HAWAII 20 0| 40| 20 | @ 15
check the next- INDHA ‘20| 20
higher and next- JAPAN . | 2 | 20
MEXICO 40 | 40 | 20 | 0 w1
lower bands. PHILIPPINES 0| 2
PUERTO RICO o |8 o 20| 15|15 18
80 and 160 Meter e _ | T
Bands USSR | | |olm Ny BT
WESTCOAST x| wle|w|lo|an|xn]|=

Expect lots of
QRN. You'll hear

ED STATES TO:

very few signals ALASKA ey i ' |

on 80 during the ARGENTINA 5| 15] 15

day, and none on AUSTRALIA 15 | 0 0| 2| X 15 |

160. These bands CANAL ZONE 20 | 20 | 40 | a0 | 40 | 40 15 [ 15 | 15 | 20
ENGLAND A0 | 40 20|20 | 20| 20

darg thﬂ Hightﬂmﬂ HAWAI 15 | 20 | 20 | 20| 40 | 40 | 40 | 15_

bands in summer, INDIA 20 | 20

and it pays you to JAPAN e0 | 20

keep a sharp ear MEXICO 20|20 |4 |a 20| 15 |15 | 15| 20
PHILIPPINES = | &

open after sun- PUERTORICO | 2 | 20 | %0 | ® | @ | @ | HEAERE

down. On particu- | soutH AFRicA ; | |s|is|»

larly good nights USSH M ) X

with low noise, you WEST
will find both long : ==

7 ALASKA |20 | X @ |e|o) e 15
skip and DX on ARGENTINA | 15 | 20 w|w|w 5| 15
both bands. Avid AUSTRALIA 6 | 20 | 20 [ & | 40
DXers must be pa- CANAL ZONE EEIEERE 15
- ENGLAND 20 | 20
hent, h[,}wemr' be- HAWAT 5 | 20 | 20 | 40| 40 | 40 | 40 T
cause in summer S 0 1 20 _
there's almost al- JAPAN 20|20 20 0|0 20 | 20
ways noise pre- MEXICO J Nih|Ni%)® -

i FHILIPFPINES 15 ] .1

sent. I'd recom- e e STl :
mend thal you use [ irmica 15 | 15
the long summer USSR 5
davgarﬂgy-emngg EAST COAST SLIAEIEAEAEI LIS
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Q5Ls,

Rainbow Assortment

I-uln w—- Call T-;o:njir g
We Ship NextDay 2nd Day ASAP
K@Z? 100  $29.95 $§24.95 S$19.95
200 539095 53495 £2995
'='-'="=' 400 34908 544,95 53905
— 500  $54.95  $49.95 $44.95
Too0 IF?FE 389.95 57995

Antennas West ot ~emid <. ﬁ".ﬁ'l.ﬂﬂ?,"ﬁ’;ﬁf"‘
(801) 373-8425

Bax 50062-5, Prove, UT #4605 o
CIRCLE 5 ON READER SERVICE CARD
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FREE EXPANDE D199 CONSTRUCTOR'S CATALDG

PREPAID ORDERS SHIP GROUND FREE
(6l STATES, CAMADS & MEXICD)

SESCOM, INC.
2100 WARD DR, HENDERSON, NV 89015 USA
USA/CANADA (B00) 634-3457
5 aﬂ; FAX (800) 551-2749

(0 b0 FAX (o e on E'
CIRCLE 167 ON READER SERVICE CARD
DIRECTION FINDERS

G VECTOR~-FINDER

HAND-HELD
B
—_—

&

PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
FINDING. USES
ANY FM RCVR.
ARMS FOLD FOR
STORAGE.

TYPE VF-142 144-220 MHZ §5139.95
TYPE VF-142Q LEFT-RIGHT LEDS &
AUDIO, 144-220 MHZ $239.95
TYPE VF-1420M SAME AS Q MODEL
EXCEPT FREQ.144-500 MHZ $289.95
TYPE VF-121Q SAME AS VF-=1420Q
PLUS 121.5 MHZ ELT FREQ 5$379.95
CALL ABOUT HF DF, AD 4.50 S/H
ATTENUATORS CA ADD TAX

RADIO ENGINEERS
7969 ENGINEER RD, #102
SAN DIEGO, CA 92111

619-565-1319 FAX 619-571-5909

DIGITAL FIELD STRENGTH METER

FS73
“SIGNAL CUBE”®

High Performance, Pracision Instrument
measures in relalive and
absolute units

« Relative measurements from 80 Hz to the GHz range and
| absolute measurements from 1 MHz to 100 MHz.
(Broad band with no tuning adjustment).

‘{ﬂ1ﬁmnansetﬁrm.MH5l?mﬁHds.l‘rmluﬁ:ln
sources will ndicate on the display).

= Dipole antenna eliminates need for a counterposse.
(A single anlenna type field strength meter utilizes the
person holding the unit as the counterpoise).

= Consistent and repeatable readings can be obtained
with tha Nye Engineering unit since it is nol necessary for
the observer to hold or be in close proximity 1o the meter.

= A heavy duly cast aluminum, gasketed cubical enclosure
ismainduﬁrdeaﬁﬂyﬁpmﬁ,

* The “SIGNAL CUBE™ is factory calibrated io a standard
for both absolute and relative measurements.

i NYE ENGINEERING CO. INC.

4020 Galt Ocean Dnve Suite #6806
Ft. Lauderdale, FL 33308

Made in USA @ E $169

Phone: 305-566-3997
Fax: 3&5—53?-3534 plus 55 00 shipping

CIRCLE 290 ON READER SERVICE CARD
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"':ﬂ'_"'i LINE" LLS.INTERN AL CALL D li\'-':~1||
Hamcall online service gives you access to

over a million hams via
modem. U

ter &
ed cach month! Only $29.95
per year. Unlimited use - 24 hours a day -
you pay for the phone call.

800:282-5628 MFAK 703:894-9141

Route 4, Box 1830 - M Virginia 23117
CIRCLE 7 ON READER SERVICE CARD

Field Day G5RV QuicKits™

created by Anfennos West  Bax 50062-5, Prove, UT 84605

Fasl & Easy To Bulld
* Fail-Sale visual instructions
* No measuring or cutting

* Double Size GERY &
204 [ 160-10 Diplole

. EveT hilng Included : Fu:l fr? ;I:gc;.ﬁf:;vmpqh ——

# Finlsh antenns In minutes s Half Sfze GSRV §20.95
Quallty Componenis 51 ft. 40-10 dipole

= Presoldered Silver = Quarter Slae GSRV §35.95

= Fully insulated, wx sealed,
Do tode kive nose dewign
Tone AR Basds lari WARC

Wasi Flass. Peftores. Datn T
Ovder TechMote #134-0 56,55 ppd TRA

» Masdyilade 102 f CSHY £50 00
'H_l:ﬂ.ﬁ']lﬂ..m"] B e
o M0F Discron 2500 hne §l1ss

Order Hot-Line: Add §5 PaH
1-801-373-8425
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PAY TV AND SATELLITE DESCRAMBLING

All New Info VOLUME & All New Info

Sateliite anu DBS Handbook

. Pa;fTH‘ ‘u'odumas 1-5 |
{inchudes Hacker info)

(@l diflomant. Vol 1 bamscs)

» Wireless Cable Hacking * Hacker Video
WWWH = Cellular Phone Hacking

$15.95 sach or Y534 85 or 5852 85

Mewzioter $29 951 2 ssues Catalogh! All our infor $128 &5 (nchuoes sub)

SﬂﬂﬂMBL"ﬂG NEWS
D laware Ave. Bulfalo, NY 14217-1230
1I"|I FAX 716 :".'-'-1 2088 BBS7

CIRCLE 36 ON READER SERVICE CARD

716.871.1915

HamWindows

Your gateway to the world.
Software that combines the amateur radio
with a personal computer.

HamWindows, Inc.
19032 Pauline Lane
Huntington Beach, Ca. 52648
(714)728-4222 FAX (714)844-8277

CIRCLE 345 ON READER SERVICE CARD
GIVE YOUR

HR-2510 HR-2600

the same feamnres as the

“BIG RIGS”
CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

Write or call (707) 538-0512 for FREE Informaton
CIRCLE 265 ON READER SERVICE CARD

QUICK, EASY, & COMPACT

Flash cards *“NOVICE thru EXTRA" theory Key words
ynderiined. Over 4000 sets in use' For beginner, OMs,

XYLs & kids. = o —

MOVCE S0 _L;* =3 1 IL

TECHCIAN  $10.88 B alea I

GENESAL  a98 [“"""‘— Order Today!
ADVANCED 51598 * Shuin _ from ——

2 Or mian

sam PO, BOX 17377 [ﬂﬂj

CLUSDISCOUNTS  HATTIESBURG, MS 39404
CIACLE 104 ON READER SERVICE CARD

[[=5c] ROSS DISTRIBUTING COMPANY
— CLOSE OUT SPECIAL'S
BIRD Pt S00A ... 35500
HEATHXIT e W2 o ... $240.00
TEN-TEC ... I i i e $430.00
SONY e CCD-V220 .............. §$1200.00

bore sowings of Menwood, Yaesy, oo AEA, Astron, Croshesra® Snco, TeneWiave Technol:
ogy. Fantonics, MFJ, Teles Hy-gaen Ceamond, Commed, Genetys, Maldol, Dawa. Larsen
Ameriinon, Hustier, Yan Goden Engnaenng. Heil Sound, JSC Cable, M2 Entanrises, Etc

Dhver 9030 Ham ltema in Slock, Al Prices Cash FOB Presion
Phone or Send Self Addressed Stamped Envelope for complete clogeoul Nst

78 5. sht-ci:::td. m, ID 83263 (203) 352_0330
CIRCLE 254 ON READER SERVICE CARD

RCI-2950/2970: New modification manual including
Power increase. Clarifier modification. Modulation in-
crease. Operaling 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.0.D.

BNB340

HR2510, RCI2950, CONNEX 3300, COBRA 148,
GALAXY SATURN, plus many more kits 1o increase
your modulation, $19.95. (800)536-0109.  BNB350

IT'S BACK! The return of the HW-8 Handbook! Sec-
ond printing. Modifications for the Heath QRP rigs.
First class mail $11. DX add $4 for air mail shipping.
Mike Bryce, WBBVGE, 2225 Mayflower NW, Massil-
lon OH 44647, BNB404

ASTRON power supply, brand-new w/warranty,
RS20M §$95, RS35M $139, RS50M $199. Call for oth-
er models. 818-286-0118. BNB411

MAHLON LOOMIS, INVENTOR OF RADIO; (patent-
ed 1872) by Thomas Appleby. (Copyright 1967). Sec-
ond printing available from JOHAN K.V. SVAN-
HOLM,N3RF, SVANHOLM RESEARCH LABORATO-
RIES, P.O. Box 81, Washington DC 20044. Please
send $25.00 donation with $5.00 for S&H, BNB420

HAMS—NEED COMPUTER RIBBONS? Lowest
prices. Color or black. State your needs. Free info.
Special deal for clubs. HARCLY(G), P.O. Box B30A,
Coquille, OR 97423. BNB457

CANADIAN QSL's $1.00 Brings samples. VE7FI
18610-62nd Avenue, Surrey, B.C., VaS7P1 BNB475

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. BNBS57

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by-step instructions on tuning all types
of duplexers. Included is theory of operation, detailed
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 credit
card call (505)895-5333 and order loday. 30 day mon-
ey back guarantee. BNB635

SATELLITE EQUIPMENT Best $$3 USA. (800) 851-
6534. BNB&40

HAM RADIO REPAIR- All makes and models. Fast,
Professional Service. AFFORDABLE ELECTRONIC
REPAIR, 7110 E. Thomas Rd., Scoltsdale AZ 85251.
(602)945-3908. BNB700

Surplus electronic test equipment for sale at deep
discounts. Write, phone, or fax 1o request the current
list. Jim Stevenson, 3401 Sunny Slope Rd, Bridge-
waler, NJ 0BB07 Phone: (908)722-6157 Fax:
(908)722-6391 BNB705

Discount Books & Software Free Brochure. Write:
RATEK Box 2098 Danbury CT 06813-2098. BNB715

ELECTRON TUBES: All types and sizes. Transmit-
ling, 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—Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

Surplus Electronic MW Equipment Two CT| 4204
MHZ oscillators, one Zata x128 Phase modulated sor-
ce, two HP10811E 10MHZ oscillators. Kevin Bell
30600 County Rd #9 Elizabeth, CO 80107 {303)646-
3534 BNB76&0

WANTED: HAM EQUIPMENT AND RELATED
ITEMS. Donate your excess gear, new-old-in-any-con-
dition 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—Education Thru
Communication—program. Send your radio to school.
Your donated material 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 al-



ways easier 1o donate and usually more financially re-
warding, BUT MOST IMPORTANT your gift will mean
a whole new world of educational opportunity for chil-
dren nationwide. Radios you can wrile off, kids you
can't. 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 The
Huntsville Hamfest in August. We will be on the pro-
gram with an Educational Forum and have a booth sel
up to meet with you. BNB762

PACKET RADIO Join TAPR, connect with the largest
packet/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, re-
ceive TAPR's new book, Packet Radio: 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 wall Solarex VLX panel
and a ten amp Sunlogic charge controller. Special in-
troductory price $275 plus $7 shipping. SUNLIGHT
ENERGY SYSTEMS, 2225 Mayflower NW, Massillon
OH 44647. BNB774

R-390A SALES & SERVICE. Info SASE: MILTRON-
IX, P.O. Box 80041, Toledo OH 43608. BNB813a

R-390 Power Input Cables $25 Shipped. (419)255-
6220 BNB813b

Morse Code Computer Interfaces $49.95, CW Fil-
ters $39.95, 40,20,15,10M Vertical $79.95. 40-10M
Four Element Vertical Phased Array Antenna $495.
Free IBM Shareware and Ham Catolog. Dynamic
Electronics, Box 896, Hanselle, AL 35640, (205)773
2758 Fax 773-7295 BNB815

FCC COMMERCIAL LICENSE PREPARATION RA-
DIOTELEPHONE-RADIOTELEGRAPH. Lastesl
home study fast easy audio video. Q & A pool disks.
FREE details WPT PUBLICATIONS 800-800-7588.

BNB840

ELECTRONICS GRAB BAG! 500 pieces of new com-
ponents: inductors, capacitors, diodes, resistors.
$5.00 postpaid. ALLTRONICS, 2300 Zanker Rd., San
Jose CA 95131, BNBB55

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

Call Us For

Connental US & Texas

WL, (N

5730 Mobud San Amionin, TX TB238
FAX (512) 6£7-8007

PESSONAL COAMPUTER REFEATER CONTROLULER

v Full Duplex Autopatch
v 911 Emergency Access
v Reverse Autopalch

v Voice Mail v Voice ID's

4

v Morse Code Praclice
PCRC/2 Combines

repeater controller.
| 5716-563-4715
Fax 563-4716 BBS: 286-1518

WisA
e

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Great Prices & Great Service
TOLL FREE ORDER LINE 1-800-344-3144

Bkl AT TS

THEMH2RM CENTER

sALES AMATEUR RADIO sERVICE
{512) GRO-6110

v Toll Restriction
| v BER X10

v Voice/Tone/DTMF Paging + Scheduler
I1.-|"’Linl-|;f=1 v Programmable Courtesy Tones

v Hardware Logic /O v"HF Remote Control
v Remote Base

the power of your |
XT/ATplatform with a high quality play and
record voice digitizer crealing the ultimate

frame $655
—

100 PAGE

H U G E CATALOG

® Communications Recelvers
@® Portable Receivers

® Scanners

® Amateur HF Transceivers
® VHF-UHF Transceivers

® HT's and Mobiles

® Amateur and SWL Antennas
® Accessories and Parts
® RTTY and FAX Equipment
® Books and Manuals
This catalog includes prices!

Send

sl Universal Radio

BNl 6330 Americana Pkwy. 73
=N Reynoldsburg, OH 43068
Tel. 614 866-4267

Sell your product in
/73 Amateur
Radio Today

Call Dan Harper today . . .

1-800-274-7373

HIGH POWER RF SWITCHED PREAMPS

Model 146
$165
Model 1460S
$165
Model 440
$178

Model 146 160W 2 Meters 19db Gain .75db Nf
Model 1460S 160W 2 Meters 19db Gain .75db Nf
Model 440 70cm 100W 16db Gain .75db Nf

All preamps have helical filters to prevent out of
band 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 440450 MHz per
customer request. All models are powered with
13 to 20 VDC and are mounted at the antenna.

AMPIRE, INC.
10240 NATHAN LANE
MAPLE GROVE, MINN 55369 612-425-7709

R
Sano ﬁSEE 1

B ol e B

+ $17.10 for shipping.

Serving The LORD If yo
Since 1987

BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF transceiver is type accepted lor commercial and marine service
made with traditional U.S. commercial radio quality (and of course il can be used
on the ham bands also). While the Japanese radios have 2 final ransislors that
atrain to put out 100 watts on the low bands and only 75-85 walls on len melers,
the SG2000 has 4 large transistors that loal along at 150 walis on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 fealures are: 1) A
control head remotable {no special kil necessary) up o 150° away from the rig,
perfect for aulomobiles and boats, Up 1o B heads can be ufilized and used as
intercoms also. 2) The larges! display ol any HF transceiver. 3) 644 pre-
programmed memones and 100 user programmable memones. 4) operable lrom
-50F (-45C) 1o 185F (+85C). You want quality right? Herg is what EVERY
SG2000 must endure before they're shipped from the factory: 1) They're lactory
aligned, 2) EVERY SG2000 is keyed down al luli power (CW 150 Walls) into an
open anlenna for about 10 seconds, then connecled to a shorled anlenna and
keyed down for an addiional 10 seconds. 3) EVERY SG2000 is put in the

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

The bottom line is price, you know how expensive commercial rigs are normally, we are saliing the SG2000 BELOW DEALER COST
| at only $1,448.00 eacht! That's a $400.00 savings! We guarantee the best price.

The S5G230 SMART-TUNER is the best HF autotuner al any price, and 10
promole a product that is made In the USA, we're offering it al the guaranieed
best price of only $449.001! WHY THE 5G2307 BECAUSE: When you lune an
antenna at It's base you are resonaling the antenna, instead of just malching the
goax lo the radio as with other tuners such as the ATS0, elc. The result YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS0, AT450 and olher
similar tuners can only match 3:1 mismalches (YES only 3:1) so forgel maiching
anything but a fairly decent anlenna. The SG230 can match from 0.5 Ohm to 10
kilohm antennas (up to a 200:1 mismailch), so it can easily maich random wires,
dipoles, rain-gutters, shopping carts, elc. The result MORE POWER.

To order, send check or money order with $8 50 for shipping, along with your shipping address (soery no U S, Post
Office Boxes UPS will not deliver) and Telephone number 10

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73

Long Beach, CA 90803

CA Residents Add B 1/4% Sales Tax. Alaska, Hawas_ and Canadian Residents please send U.S. Money Order

u wish more information please send a SASE to the above address. For COD orders, call
(310)433-5860, outside of CA Orders Only cai (800)933-HAM4 and leave a message.

CIRCLE 384 ON READER SERVICE CARD
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For High Performance in Repeater
Technology, Go with the Leader—

SPEG TRUM

® 10-40 Watt Units

® 2M, 222, 440 MHz

® Super Sensitive/Selective Receivers

¢ Unusually Good Repeat Audio

e« Proven Performance throughout
the World!

TR —
¥ ey

2M 220 MHz

10-150 Watts

SCR1400
REPEATER W/150 WT. 2M Amp
& 30A POWER SUPPLY,

(All items available separately)

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P,

Sold Factory Direct or through Export Sales
Reps. only.

S-7R Basic Repeater

¢ ustand Alone”’
or use with
your controller

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

The S-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 cost
savings to you! The S-7R is a real
“work-horse’ basic machine designed
for those who want excellent, super-re-
liable performance—but no frills! For
use as a complete ‘‘stand-alone’’ unit,
or with a controller.

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

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

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

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

/177 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S4 » Norristown, PA « (610) 631-1710 » FAX: (610) 631-5017
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CIRCLE 51 ON READER SERVICE CARD

COMMODORE 64 HAM PROGRAMS B disk
sides, over 200 ham programs $16.95.5.32 stamp
gets unusual sofiware catalog of Utilities, Games
and British Disks. HOME-SPUN SOFTWARE,
Box 1064-BB, Estero FL 33928. BNBS17

SOFTWARE, DOS, from Milestone Technolo-
gies. CODEMASTER-V Morse Trainer $24.95,
LOGMASTER Logbook $29.95. GUARANTEED.1-
800-238-8205. BNB940

Capacitor Close-out Retiring HamFest Scene.
Must Sell thousands of brand new capacitors.
Electrolytic, Disc, Tantalum. All must go! Free List-
ing. Send SASE to: James Grogan, Box 20809,
Raleigh NC 27619. BNB945

RF TRANSISTORS, Japanese transistors and
tubes need dealers, repair shops, kit makers, etc.
for 28C1969, 25C2312, MB8719, MRF455,
MRF454, 25C2879 and more. WESTGATE
(800)213-4563. BNB950

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

copyright 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., Dundee IL
60118. BNB966

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RA-
DIO INC., 10715 SW 190 St. #9, Miami FL 33157.
(305) 238-3327. BNB979

Plaques and Engraving for Amateur Radio Op-
erators Altractive wall plaques to detall your oper-
ating accomplishments. Any custom engraving.
Great product list. SASE for brochure. KN3A-
Camellia Trophy Shop, 590-B Schillinger Road
South, Box 96 Mobile, AL 36695.email:
KN3A@aol.com. 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 ac-
cessories: Brak-D-Lays, Quik-Connects, Pre-Set
mods. NEW models for sale. Free catalog.
C.A.T.S., 7368 State Road 105, Pembenrville 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, RCI
2950/2870 service manual $10. Call for free cala-
log of other goodies. 1-800-536-0109. BNB999

Wanted for Museum: Apple-1 and other pre-
1980 microcomputers. Also early microcomputer
journals, newsletters and advertising literature.
KK4AWW, 703-231-6478/763-2321. BNB1001

CODE 5 News and Petition information. SASE to
KB7PNQ, 503 Dubois Atreet, Cheney, WA 99004,

BNB1012

AMATEUR RADIO REPAIR, most makes and
models, discount labor rates until June 1995,
WESTERN AMATEUR RADIO REPAIR CO.,
John Rupe, Box 697, North Cove, WA 98547
(360) 267-4011. Thanks, AB7DR. BNB1015



HAM RADIO
& MORE

National Talk Radio Show With Len Winkler, KB7LPW
| America's Only
Ham Radio
Show On The
Broadcast
Bands!

Sundays
6:00 pm EST

Lo e\ v

Weekly Co-Hosts, John Moore, NJ7E and Ned Stearns, AA7A
Weekly DX Update With Lee Finkel, KY7TM

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

Sponsored in part by 73 Amateur Radio Today.

3 (] [ ]
Ham Radio & More Affilliates

AR: KNWA 1600am BELLEFONTE MA: WNBH 1340 am NEW BEDFORD/PROVIDENCE | OK: KADS 1240am OKLAHOMA CITY
AZ: KFNN 1510am PHOENIX MA: BOSTON CABLE CHANNEL 388 OK: KTMC 1400am MCALESTER
CA: KHSL 1280am CHICO M. WMKT 1270am TRAVERSE CITY/CADILLAC | OR: kbn 1410  PORTLAND
GILWAIH a0 I MO: WBGZ 1570am  ST.LOUIS T ity SLEUMNICMITEKES DA
FL: WFFG 1300am MIAMI, KEY : :
LS e e (l0fS0 Em Mmoo S T
I WKTA 1330am CHICAGO ' - _
IL: WBGZ 1570am ALTON R % :T*?vwﬂ 11{31'?“ cmngcxmmmnmmm
IL: WTIM 1410am TAYLORVILLE/SPRINGFIELD NC: WEEB 9%0am FAYETTEVILLE UT: KTKK E:Ilﬂ SALT LAKE CITY
IL:  WKEI 1450 am KEWANEE NC: WSKY 1230am GREENVILE/SPARTENBURG UT:- K26EM CHANNEL 26TV EMERY COUNTY/
IN: WPDJ 1300am HUNTINGTON NE: KICS 1550am  LINCOLN CASTELEDALE
10: WKEI 1450am DAVENPORT NM: KICA 980 am  AMARILLO VT: WSYE 1380am RUTLAND
KY: WMTA 1380am CENTRAL CITY OH: WIDI  1010am CHARLESTONMUNTINGTON/ | WA: KRKO 1380 am EVERETT/SEATTLE
LA: KGGM 935im MONROE NEW BOSTON WV: WWNR 620am BLUEFIELD/BECKLEY

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

Find out what radio station airs “Ham Radio & More” in your local area
by call ing the originating stationn, KFNN, at 602-241-1510.
For sponsorship information contact Ron Cohen at 602-241-0482




Uncle Wayne’s Bookshelf

REFERENCE

RS-1 The Amateur Radio Mail Order
Catalog and Resource Directary, 4th
Edition 5 the most comprehensive source book
for electromc pans. software. and equipment Lar-
geted at the radio amatewr or senous electronmc
hobbyist anywhere! Plus a wealth of “value-
sdded” reference matenal all m 262 pages. 4th
Eduwm clearance at only 58.95. (was $16.00)

TAB2701 Transmitter Hunting by Joseph
Moell and Thomas Curler Radw direction finding
simplified. $19.95

UE202 RTTY Today i Dave Ingram Modem
auide o amaleur radioteletvpe. 58.95

TPOU2 The World Ham Net Directory by Mike
Witkowski New—2nd edition. Introduces the spe-
ctal mierest ham rcho networks and shows you
when and where you can wne them . $9.50

WGPE7158 1995 North American Callbook
The 1995 North Amencan Callbook Hsis the calls,
names, and address mformatson [or SO0 00+ b-
censed rado amateurs i 2l countries of North
Amenica. S15.00

MMHZ4 Radio Handbook, 23rd Ed. by
William 1. Chrr WGSAL B30 pages of evervihing you

wanied o0 know about radio communicalion
S31095

WGEF1234 1995 International Callbook ‘The
new 1995 [ntemational Callbook Hsts SOO0004 Li-
censed radio amateurs in the countries outside
North Amenca It covers South America, Europe,
Alrica. Asia, and the Pacific area (exclusive of
Hawaii and the U S, possessions ). $35.00

AR4092 Your RTTY/AMTOR Companion
mviles you 1o explore the world of HF digital

communications. I you've never operated RTTY
or AMTOR before, this book ¢ writlen expecially
for you! You won'l find complicated technical
jargon here. Just miormation you can use nght
away. You'll discover bow 1o Assembie vour
own RTTY/AMTOR station Use RTTY and
AMTOR 0 talk 1o smateurs throughout the wordd

Compete im RTTY/AMTOUR contests Humt
for dhgmal DX. S8.00

AR3754 Radio Frequency interference—
How to find it and fix it. Interference problems
are challenging, but curable. With the techmgues
mn this book, you can help restore electromic peace
m your neighborhond, $15.00

DOV41 Basic Electronics Prepared by the
Bureau of Naval Personne! Covers the imporiant
aspecis of applwd electronics and electronics
communications. $12.95

DOV76 Second Level Basic Electronics
Prepared by the Bareaa of Naval Personnel Se-
quel w0 Basic Elecironics. thorough treatment of
the more advanced levels of applied electronics
§9.95

20N0OSE How To Read Schematics (4th
Ed.) b&v Donald E Herrington Written for the
beginner i electromics, but it also contains in-
formation valuable to the hobbyist and engineer-
ing technician. $19.95

WLSWOCP Radio Operator's World Atlas
by Walr Stinson, WOCOFP This 18 a compact
{5x7), detailed. and comprehensive world
atlas designed 10 be 2 constant desk Wp compan-
il for rado operators. $17.95

WAYNE'S PICKS

WGZ The Million Doliar Video Expluns
how just about any company can increase sales
by over a million dollars through the sneaky (aka
intelligent) use of promotion. Explains in detail
how you can get tons of free advertising, Uncle
Wayne shows you how to beat the system.
539.95

“SEEK YOU™ by The Ham Band-—The nitles
include “Always on the air”™, “On the Monday
Evening Grayline”, "Radwo Widow", “The Trip
0 Dayton™, “The Contest™ and seven more. Ham
rabho CD includes expenences that radio hams
g0 through. This 1 an extremely entenaining CD
and will stnke a chord with any radwo ham, SWL

or XYL—an ideal presemt! SYCD S15

SYTAPE 510,

|IB8657 Dumbing Us Down: The Hidden
Curriculum Of Compulsory Schooling. iy
dohn Gatto If you enjoved “Declare War”, you'll
emyoy this also. A Wayne Green recommended
reading. $9.95,

WG1H 1 Hour Code Course Anyone (in-
chuding you) can leam the Morse Code i one
bour! Forget the No-Code License and get your
Tech-Plus Tiwcker. Guaramee: You'll pass the
5 wpm code test with Unclie Wayne's system or
YOU GET A 1(0F% REFUND! 55.00

SHORTWAVE

NEPAWO4F 1995 Passport to World
Band Radio b international Broadeasting
Services, Lid You'll get the latest station and
lime grids, $19.95

U7R25 The RTTY Listener by Fred Ogsrer-
mian New and expanded. This speciulized book
compiles issues 1 through 25 of the RTTY
Listener Newsletter. Comtains up-to-date, hard-
w-find information on advanced RTTY and
FAX monitorning techmgues and frequencies
51995

09542 The Scanner Listener's Handbook
I~ Edward Socmre N2BFF Get the most out of
your scanner radio. $14.95

CRESM1 Scanner Modification Hand-
book, Vol. 1 by Bill Creek provides straight-
forward siep-by-step instrucuons for expanding
the operating capabilities of VHF scanners.
517.95

CRESMZ Scanner Modification Hand-
book Vol. 2 v Rill Creek Here it is—a com-
punion © Vol 1 In [act, Vol. 2 has 4 section
that provides improved approaches and updated
techmques for the mods in Vol 1. There's 18
new exciting modifications for popular scan-
ners. 517.95

TAB 339643 Tuning In To RF Scanning
From Police 10 Satelhite Bands. Bob Kay. 150p

1994, Tab Books. This 1s a wonderful book for
the VHF-UHF scanner histener. It explains
about the various radio bands, antennas, the
laws, and lists frequencies for every imaginable
service . . . including the Secret Service, FBI,
mulitary, IRS. prisons. Fish & Wildlife, McDon-
ald’s order windows, nuclear search (cams, rail-
roads, Russian satellites. Treasury Dept.. wire-
less microphones for concerts, and 50 on.

S14.95.

C7AG6 Aeronautical Communications
Handbook I!v Robert E Fvans Exhaustive,
scholarly wreatment of shortwave acronautical
histening. $19.95

AR4025 Beyond Line of Sight. Shows
how hams pushed forward the discovery of the
propagation modes that make VHF DX possi-
ble: tropo, sporadic-E, aurora and auroral-E,
meteor scialter, F-Layer propugation, fransequa-
torial propagation and earth-moon-earth.
$12.00

TAB 447748 The Shortwave Listener's
Q&A Book—Everything vou need 10 know o
enpoy Shortwave Lisiening Choosing receivers,
accessones. anlennas. frequencies, and getiine
(JSLs. SWL 15 an exciung hobby that's
what gol me mierested m hammng Wayne
51295

TAB37109 Secrets of RF Circuit Design
by Joseph J. Carr Wrilten in clear non-
technical language. covers evervihing [rom
antennas (o transistors. 321.95

DF313 73 Magazine Index 1960-1930

A complete mdex to every anxcle e T

published in 73 Magazine through
199 IBM software S20.00

TAB110€5-1 Mastering Radio Frequency
Circuits by Joe Carr, 411 p Tf you're inter-
¢sied 1n learming aboul radio components and
curcunts, this book is great! Plus there are & won
of sumple circuits you can build. It explains
how cireots work, about 188! egmipment.
receivers, [he works., This wall wake a kot of

the mysiery oul of bow radwos work
the casy way. Thas will be one of
your betler 320 ham mvesiments
S20.00

SOFTWARE

GGTE Morse Tutor From bepinner 1o Extra Class
Code from | w0 over 100 words per minote. Standard or
Farmsworth mode. Create your own dnlls. Exams conform
o FCC requirements. 5 14" Noppy for IBM PC, XT, AT,
P5/2 or compatibles

(G:52/5 Morse Tutor 525" Disk 519.50
(3112 Morse Tutor 5% Dk 519.50
GGADVS Gold Edition 525" Disk 52995
GGADV3 Gold Edition * 5° Dk 5$29.95

W5GWHO Ham Operator Education Pack-
age Software. Novice—Extra for PC s contains
both 3 1/2° and 5§ 14° disks. $39.95

WSGWNSW No-Code Ham Radio Software
Package for PC's, contains both 3 1/2° and
5 147 disks 529 98

Lanze Code Programs—{Available on 5 1/4* *
disk.) Inexpensive complete sty puide code programs
for both the Co4/128 Commadores and the IBM compati-

LAST CHANCE ITEMS

SAM22567 Mastering Packet Ra-
dio—The Hands-On Guide Wnitten
for amateur radio enthusiasts, you'll dis-
cover what packet is and how it works,
how to set up your own packet station,
and other useful tips for newcomers and
becoming a good ‘packeteer.” 512.95

SAM22488 IC User's Casebook A
‘must’ for any hobbist's workshop, cov-
ers ideal operation amplifiers, inverting
and noninverting followers, linear am-

bles. Programs inclode updated FOC questions, formnlas,
schematic symbols, diagrams, and simulated (VE) sample

fesl

IBM Pan® Commodore Par# Price
Novice LZIBMOI LZCOMIN 514,95
Tech LZIBMI2  LZCOMD2 $14,95
General LAIBNVER LZCOMI3 514.95
Advance LETRMOY LECO I 519.95
Exim LIIBMIOS LACOMOS 19895

* Add $2 00 for 3 172" Disk

VIS Study Cards Compact. op-to-dawe Flash Cands
with Key Words. Underfined, iz oo hack. Formmlas
worked ovt. Schematics 3t your imzerups. Used
SUCCESSFULLY by ages 6 10 811

NOVICE ViSOl S1L95
TECH VISO2 10,95
GENERAL VIS 9.95
ADVANCED VISIH 15.95
EXTRA VISOS 14.45

ONLY A FEW LEFT
plifiers, active filters, digital circuts and
waveform generators and timers. $12.95

SAM48441 178 IC Designs & Ap-
plications A comprehensive collection
of lingar developments for electronic de-
sign and basic applications, $12.95

PCP5012 Everyday Electronics
Data Book For the hobbyist. student,
technician and engineer. An invaluable
source of mformation of evervday rele-
vance in the world of electronics, $18.00

NEW BOOKS

AR4920 Introduction to Radio Fre-
quency Design In this practical book. the
author emphasizes use of models and their
apphication o both hincar and nonlinear cir
cuits, reviews traditional matenial stressing
the viewpoints laken by the RF desiener and
illustrates subject matenal by numerical ex

amples. Includes 3 172 inch disk for IBM PC
or compatibles. $30,00

GEI3579 Final Quantum Revelations Dr.
Kinl Chukanov uses not only science but
revelation o answer difficult and profound

gquestions about physical reality and cosmic
destiny. $34.95




ARRL BOOKS

ARI995 ARRL 1995 Handbook (71st Ed.) Features
added DSP, improved reament of Pi and Pi-L. all new
all-digital-logic, plue lots more. $30.00

ARI056-4 ARRL Operating Manual (4th Ed.) Infor
mahon on how 0 make the best use of your staon, in
cluding mterfacing home compaters. OSCAR. VHF
UHF. $15.00

ARIGST QRP Notebook by Dave Deblow WIFB Pre-
;tﬂ".; construction projects for the QRP operator
|

ARIXT WIFB's Design Notebook by Dave DeMaw
WIFB Filled with simple practical projects that can be
built using available components and common
hand 10ls. 51“.&;

ARD402 Solid State Design  Goad, basic information,
circuit designs and applicanons; descriptions of re-
ceivers, transmitters, power supplies, and test equip-
ment. S15.00

AR417T3 Now You're Talking! All You Need To Get

Your First Ham Radio License (2nd Edition) A

complete study guide for the Technician and Novice

written exam. Practical information every beginner

;ﬁdsr.iimn:ur.kiiy and simply and m small doses
19.00

AR4971 ARRL Repeater Directory 1995-1996
19,000+ listings with digipeaters. bandplans, CTCSS
(PL{TM}) wone chan, frequeacy coorndinators, ARRL
special service clubs. and beacon histings from 14 MHz
w 24 GHz 57.0

AR339E The DXCC Companion by Jim Kearmar

KR1S Speils out in simple, straightforward terms what
vou need 10 be a successful DXer. SE.00

ARI250 Log Book—Speral S350

ARZ177 The ARRL Spread Spectrum Source Book.
From a decepuvely simple beginning, 3 group of ex-
penmeniers set out o develop first theoretcsl and lsser
practical systems for spread spectrum communica-
voss. This book consists of articles, papers and gov-
erament reports that document the process wherehy
amaieur spread spectrum progressed from the drawing
board (o the airwaves. $20.00

ARZ96() Transmission Line Transformers (2nd Ed.)
iy Dr. Jerry Sevick W2FM ! Practical designs and spe-
cific information on construction technigoes and
sources of material, 520,00

AR385] Hints and Kinks Ideas for setting up vour
gear for comfortable, efficient operation. S10.00

ARRL License Manuals Complete FCC question

pools with answers,

AR418] Technician Class $ 600
AR4688 General Class $12.00
AR3274 Advanced Class $ 800
AR32E? Exira Class $ 500

ARZ155 The Satellite Experimenter’s Handbook,
Qod Ed) by Marnin Davidoff K2UBC Expanded and
revised Focusing on satellites baiht by and for the m-
ARXHB0 Your Gateway (o Packet Radio (nd Ed.)
Tellz everytiung you pead 0 know ahout s popular
new mode. 512.00

ANTENNAS =

AR4114 Low Profile Amateur Radio For the Ham
who lives where aniennas are frowned upon. From
huding your aniénna to operating with low power
Thas books tells you how to get on the air using
these tehnigues, and others,without calling attention
to yoursel[. S8.00

UE220 The Easy Wire Antenna Handbook by
Dave Ingram K4TWL All of the needed dimensions
for a full range of easy to build and erect “sky
wires.” 59.95

WGPBT034 All About Cubical Quad Anten-
nas by William Orr and Stuart Cowan “The Qlas-
sac on (uad design. thanry, comstruction, u|str

New feed and matching systems. New data. S11.95

TAB 3270P Practical Antenna Handbook—
Second Edition, 1994, Joseph Carr; Tab Books
Thes 560-page book i1s a real treasure. Sarts with
the fundamenials of anienna and feedline theory,
explains about propagation of all kinds. and then
provides 2 lon of easy antenna CORSrUCHION Projects
Covers antennas and feeders for all bands, The
explanations are simple and well illustrated, with
some math, where it’s unavosdable, but it won't bog
vou down. It even has the ZL-Special antenna,
which ["ve used on 20m with some spectacular [X-
ing success. A low angle of radiation and macde it so
I could always work the rare swif first . .. Wayne.
526.95,

AR4734 ARRL Antenna Book The new [6th
Edition represents the best and most highly regarded
information on antenna fundamentals, transmussion
lines, design. and construction of wiré antennas.
$30.00

AR0154 Antenna Vol. 1 Maien-
als on mhmmymammﬂm

tenmas, baluns, Chans, antenna polanzation
$10.00
AR2545 Antenna Vol. 2 Covers

verticals, vagis, quads. muitband and broadband
systems, amtenna selection. 51200

ARZ2626 Com Software for Antenna
Compendium Vol. 2 5 14" MS5-DUS floppy
S10.00

AR4017 Antenna Compendium Vol. 3 More
verticals, yagis, quads, plus foops, arrays. mobile,
direction finding. controlled currents, computerized,

UHF/VHF/PACKET

ARTSCI U.S.Repeater Mapbook v Robers
Martin The Guide for traveling radio amateurs. $9.95

TPOO1 The Basic Guide to VHF/UHF Ham
Radio by Edward M. Noll Provides a first rate in-
trodoction to the 2.6 and 125 meter bands as well
as 23, 33, and 70cm_ $6.95

AR3959 Your Packet Companion Perfect lor the

BOOKS FOR BEGINNERS

TAB4354 The Beginner’'s Handbook of
Amateur Radio, Third Edition by Clay Laster
WIZPYV. 395 pages Wonderful book for newcom-
ers. It is hasic and well illusirated. Even of you
have all the other ham handbooks, you'll sl find
this one useful. $22.00

WS5GWNV No-Code Video, Manual, Part 97
Rules Learn how 1o be a ham radio operator.
529,95

W5GWNC Technician Class License Manu-
al: New No-Code by Gordon West This book

installation, overloads, plus 40 new articles for
beginner’s 10 advanced. $14.00

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 considerable experience, John De-
voldere, ONAUN, shares the tps and technigues that
can make the difference between a station that takes
part in & comtest and one that wins 1! 520,00

AR3819 Physical Design of Yagi Antennas |y
David B. Leeson WHQHS provides the tools here 10
dessgn and butld robust Yag) antennas, using sound
mechanical engineening principles. You need no
longer fear the consequences of wind or 10 SOMMs o0
vour antennss With s mformation. vou can buld o
“beef up” exsung Yagis 520.00

AH2618 W1FB's Antenna Notebook by Dave
Debine WIFE Get the best performance out of unob-
trusive wire aniennas and verticals. Build nmers and
SWR bridges. $10.00

WGPB7107 All About Vertical Antennasby
Wiliram Orr Co hensive coverase of amatear
communications. S11.95

WGPA7042 Beam Antenna Handbook by
William Orr gnd Stwart Cowan Everything you need
o know about beam design, constrocton, and operi-
ticn, S11.95

WGPB7077 Simple, Low-Cost Wire Antennas
For Radio Amateurs by William Orr and Starg
Cowan All New! Low-cost, mulu-band aniennas; in-
expensive beams, “Invisible” antennas for hams in
“wough” locations! New data. S11.95

ARZ2200 Antenna Matching v Wil-
fred N. Caron Most comprehensive book wrinien om
usine Smith Charts in solving impedance matching
problems. 520000

ARD410 Yagi Antenna Design 4 Hom Radio se.
nes polshed and expandad by Dr. Lawzon. 51500

AR2935 Reflections will help dispel the half-truths
and outright myths that many believe are true about
ransmicsion hines, standing waves, antenna maiching
reflacted power and antenna nmers. $20.00

AR3118 Reflections—Software for IBM 5-1/4°
$10.00

packet newcomer. 58,00

AR3878 Your VHF Companion Explore the fasci.
nating acuvities on the VHF bands, FM and repeaters,
packet, CW & SSB, Satellites, ATV, transmitier huni-
ing and more, S8.00

03R02 ATTY Today by Dave Ingram K4TWJ Most
comprehensive RTTY guide ever published S8.50

covers everything you need 10 become a Techni-
cian Class Ham Every question and answer on the
examinstwons 15 found in this one book. FCC Form

610 application $9.95

XTAL-1 The Crystal Set Handbook by Phil
Anderson WOXI. Want to give a kid an exciting
present? Or maybe yourself? Crystal sets are
alive and fun, Here's a whole book packed with
erystal set circuits that anyone can build. Now stan
saving those oatmeal boxes, okay? 133 pages
$10.95

AR4645 Satellite Anthology  The lsiest miormanon
on OSCARs 9 through 13 & well & the RS saielhies,

the use of disstal modes, racking amtennas, RUDAK.
microcomputer. and more! $10.00

ARE? Weather Satellite Handbook (4th Ed.) 5
Dv. Ralph Taggarr WARDQT Expanded and revised o

reflect today™s weather-fax satellite technology.
S20.00

AR4653 Companion Software for Weather Satellite
Handbook 35 1/4° MS-DOS Floppy. $10.00

AR2083 Complete DX'er (2nd Ed.) by Bob Locker
WOK] Learn how to hunt DX and obtun hard-to-get
QSL cards. $12.00

AR3T62 Your QRP Operating Companion No spe-
cial rigs or expensive equipment to enjoy the excite-
ment and challenge of low-power operating. $6.00

AR3169 QRP Classics Compalation of ARRL publi-
catons on bmlding recervers, transmitlers. trans-
cervers, acoessones. 51200

AR4270 FCC Rule Book A must for every active
raho amateur 59.00

AR0356 Morse Code: The Essential Language
by L Peter Carron, Jr. WIDKV Expanded and re-
vised in its 2nd edion. How o handle devtress calls
heard not only on the hambands but on

maritime and wircraft frequencies. $6.00

ARI983 Understanding Basic Electronics
An ARRL book. 314 big pages. This explains every-
thing very simply: the math, DC, AC, ransistors, even
tubes (wow!), Dirt cheap at $17. Isn't it ubout time
you understood the fundamentals? $17.00

WAYNE WRITES

WG1 We The People Declare War On Our
Lousy Government—360p soft cover. This is
Wayne's repont explaining what the major problems
are facing both New Hampshire and the country,
and proposing simple, inexpensive solutions: a
ample way 10 have government departments happi-
ly cut their expenses by 50% within three years:
how to cut the cost of mcarcerating pnsoners by
over W how 0 end wellare, how 0 educe the
defiat: how 0 cut medical costs and improve health
care; how oot school costs and improve schools
An absolute steal ar S13.

WG4 20/20 Foresipght— Twenty 16p updates on
the Declare War book—320p. Further proposals
for solving crincal Amencan problems, such as a
new approach 1o financing small businesses, how 1o
finance Russia and other countries and make a prof-
it doing it, the real dope on bioelectromagnetics, a
new kind of polytechmcal university, a new clec-
tronics technology, why Afnca 15 in such a mess,
why Perot bombed, how to have wition-free univer-
sitics, a plan for making Congress turn honest, eic
Plenty more. Ridiculously priced a1 510,

CODE TAPES

73T05 “Genesis® $5.95 5 wpm—This begin-
ning tape. akes you through the 26 letiers. 10 sum
bers. and mecessary punctuation, completz with prac-
e every step of the way

the practice tape for those who survived the 5 wpm
tape, and 1t"s also the ape for the Novice and Techm-
cian licenses. It is comprised of one solid hour of
code. Characters are set at |3 wpm and spaced at 5
WL

73713 “Back Breaker” $5.95 13+ wpm—Code
groups again. at a brisk 13+ wpm so you'll be really

WGS Sebmarine Life in WWIE—60p Wawvne's
story of his adventures on the USS Drum
55-228 on five war patrols m the Pachic in 1943-
45. What's i really hike on a submanne when
you're being depth charged? And what's the
day-io-day life on 2 submarne like? Dhd you
see the movie Das Boot? Excitmg stufl and only
$7.50

W6 Uncle Wayne's Caribbean Adventures—
96p. Wayne's adventures scuba diving all around
the Caribbean, visiting ham operators, and sight-
seeing. If you're interested i how w travel eco-
nomically, you'll get some preat ideas from this
He starts out with his “Diving, the Wimp Spon.”
You'll love the visits to 11 islands in 21 days tnp.
A measily $7.50.

WGT Uncle Wayne's Travels—52p. Wayne trav-
els to Russia, London, Aspen, St. Pierre, Munich,
Vienna, Krakow, and Prague without it costing
nearly a5 much as you might think. Cheap for you
toa, at S50,

al ease when you st down im fromi of a stecly-cyed
volunieer examiner who starts sending you plam lan-
Suage code atomly 15 per
73720 "Courageous™ 5595 20+ wpm Comgral-
ulatons! Okay, the challenge of code 15 what's pottzn
you this far, so doa’t quit sow. Go for the extra class

73725 “The Mind Boggler” $§5.95 15+ wpm
Fiendishly generated by kindly old Uncle Wayne for
hams with a strong need for self pumshment. Unce
you've conquered 25 per let Unk know if you need a

S0 wpm tpe,
===

rUncIe Wayne 3 Bookshelf Order Form -l

You may order by mail, telephone, or fax. All payments are to be in US funds. Allow 4
I weeks for delivery. (Prices subject o change without notice if suppliers increase prices. ) I

Title

Qty.

Price Total

I

= All US orders aod $3.00 shppng—
I shippad UPS. [Picase provide streef address )

Make checks payable to "Uncle Wayne's Bookshell. "
Ord

| o

: Choose one: |:| surface shippng [:] air shippeng.
[Surtace delivery may taka 2 to 3 monlhs.)
Note: The actual foreign shipping costs will be additional to regular shipping and handiing fees.

SHIPPING

TOTAL

I MName
Street

State Zip

Ioo
I'rmm.s

Card #

[l Check/Money Order
[1AE T'MC LIVISA $10 minimum for credit card orders

Expiration Date

Signature

Phone &
Telephone: (603) 924-4117 (800) 234-8458 FAX: (603) 924-8613

UW 07/95

Mail: Uncle Wayne’s Bookshelf, 70 Route 202N, Peterborough, NH 03458

— . N W N W WO W N W S S w—— . — —

S S N W e — " - ——— —

Canada add 57 plus $1.40 GST. Foreign add 39 surface; $42.00 airmail

lj\"ES! Send me 12 issues ol 73 at the low rate of $19.97, (Save 43% of cover price.)

(YES! Send me 12 issues of Radio Fun at the low rale of $12.97. (Save 20% of cover price. |

-

Canada add 57 plus $.70 GST. Foreign add $12 surface; $36.00 airmail.
I I O I N e N e .




Number 27 on your Feedback card

NEew probpucCTSs

els during transmit. No annoying syn-
thesizer jump or obscure keypad
commands 10 deal with, Enjoy effori-
less tuning with a custom-built reduc-

tion drive ball-bearing VFO capacitor.

Get big audio—powerful audio—
even in heavily noise-populated loca-
tions, thanks to a special Signetics

MFJ

Turn on the MFJ-9420, 20 Meter
SSB Travel Radio and you'll marvel at
how well it performs for only $219.95

Weak stations roll in with surprising
clarity. MFJ's Constant Current speech
processor cuis through noise and
QRM,

Take along world-class DX perfor-
mance with exceptional power on your
next vacation or business trip. The
MFJ-9420, a microphone, and your an-
lenna easily fit into your briefcase or
carry-on luggage.

It features simple, portable opera-
tion, amazingly sensitive audio amplifi-
er, a quiet, double-balanced mixer
front-end, single-conversation clarity,
and plenty of gain. if a signal is there,
you'll pull it in loud and clear!

MFJ-9420 has a real calibrated S-
meter, not a useless bargraph, making
it a peaking tuner, so finding the best
beam heading is clear-cut. The meter
also monilors speech processing lev-

audio chip and a rugged three-inch
speaker.

The 9420 transmitter was specially
designed from the ground up to deliver
maximum talk power from popular
easy-lo-carry power sources, such as
NiCd, D cells, or the special MFJ-4110
wall adapter power supply.

Built to last, the bullet-proof Motoro-
la PA transistor runs cool and easily
tolerates 3:1 VSWR and accidental
feedline shorts or opens.

The conservalive design features
premium plated-through PC board,
quality components, handsome
brushed-aluminum panel, and a tough
vinyl-clad case to ensure years of de-
pendable service. The unit carries
MFJ's "No Matter What" full one-year
unconditional guarantee.

For more information or (0 order,
contact any MFJ dealer or MFJ Enter-
prises, Inc., P.O. Box 494 Mississippi
State, MS 39762; (601) 323-5869,
fax: (601) 323-6551, or toll-free orders
(800) 647-1800. Or circle Reader
Service No. 203.

Hi Pro Repeater

MAGGIORE

Maggiore Electronic Laboratory has
announced the Model R1 Repeater
line with a starting price of $589.00.
Used as a main system or a backup,
the units start as a complete receiver
and transmitter in a rack-mountable,
19" x 3.5" x 9" deep, completely en-
closed steel cabinet, with DC power
cord, panel-mounted fuse and power
swilch. Separaie compartments house
transmitter, receiver, and controller. All
repeaters are designed for 100%: duty
cycie at -20° to +60° C and are avail-
able in power oulputs from 5 watts to
35 watts in VHF and 2.5 watts to 20

RF INDUSTRIES

RF Industries introduces the RFA-
4017-1 Coaxial Cable

watts in UHF. Power outputs adjust
easily in matching high-power amplifier
inputs. All repeaters now come with
the new Hi Pro Studio Quality Audio
and ultra stable Hi Pro TCXO Oscilla-
tors. A computer-controlled, voice-syn-
thesized CAT-300 with autopatch and
autodialers, voice messages, and con-
troller inputs and outputs is also avail-
able installed. All repeaters include a
2-year warranty. For more information,
contact Maggiore Electronic Laborato-
ry, 600 Westtown Rd., West Chester,
PA 19382; (610) 436-6051, fax: (610)
436-6268. Or circle Reader Service
No. 201.

the tesler indicates pass or fail. If the
resull is fail, the panel saves you valu-

Tester. With this conve-
nient, low-cost cable as-
sembly tester, the bench
and field technician can
qQuickly and easily test
cables with BNC male
ends. Adapters (sold
separately or packaged
in the RFA-4017 kit) en-
able the technicians 1o
lest cables with termina-
lion other than BNCs.
The cable tester, pow-
ered by a 9-volt battery,
is lightweight, small, and
completely portable. The
LED panel of the front of

able diagnostic time by in-
dicating whether the fail-
ure is due to a short, open
conductor, or open shield.
Installed cable can easily
be tested by using two
lesters.

Available from RFI dis-
tributors throughout the
US, Canada, and Mexico.
For more information, con-
tact RF Industries, Lid.,
7610 Miramar Rd., San
Diego. CA 92126-4202;
(619) 549-6340, (800)
233-1728, fax: (619) 549-
6345. Or circle Reader
Service No. 205.
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JPS COMMUNICATIONS

JPS Communications,
Inc., announces the most
advanced DSP noise re-
duction and filter unit avail-
able 1o Amateurs and
SWLs: the NIR-12 Noise &
Interference Reducer and
Filter Unit. The unit is a
state-of-the-art audio sig-

nal processor designed to
provide the user with maximum flexi-
bility to reduce or eliminale rmost types
of interference from received voice,
CW, and data transmissions. Dual
Digital Signal Processors (DSP) pro-
vide simultaneous bandpass opera-
tion, noise reduction, and multiple tone
removal. The Spectral NOTCH filter
eliminates multiple tone interference
from “tune-ups,” foreign broadcast car-
riers, CW, RTTY, etc. A multilayer
printed circut board provides supenor
shielding to virtually eliminate radiation
from the DSP data bus. Two methods
of noise reduction are provided: Im-
proved Spectral Subtraction (NIRR)
and Improved Dynamic Peaking, to
give the operator the best audio noise
reduction possible.

For experimenters, access 1o lhe
dual DSPs is provided via RS-232 aon
an internal header. The manual sup-
plied with the unit describes this imple-
mentation,

The Improved NIRR mode of noise
reduction automatically enhances
voice, CW, or data signals by recog-
nizing the speech, CW, or data and re-
ducing the amplitude of all signals
which are not part of the desired infor-
mation. In aadition to providing a con-
tinuously variable processing level, the
NIRR control features an AUTO posi-
tion 1o give the optimum noise reduc-
tion based on the measured signal-to-
noise ratio.

The Improved Dynamic Peaking
noise reduction features an external
PEAK FACTOR switch to allow the op-
erator to control the “aggressiveness”
of the PEAK mode. When this mode is
used in conjunction with the NIRR
mode, exceptional noise reduction can

be attained without damaging speech
componants or intelligibility.

All modes in the NIR-12, except
NIRR mode, operate in “real time" with
very small delay, so the unit may be
used in all data modes, including ARQ
modes popular with AMTOR and
PACTOR. The Finite Impuise Re-
sponse (FIR) filters provided in the
unit have very steep skirt selectivity,
linear phase in the passband, and
minimum passband ripple, all desir-
able characteristics lor good data and
SSTV reproduction. The bandwidth of
the filter is vaniable from 50 Hz to 3200
Hz, and the cenler frequency of the
chosen filter is variable from 200 to
3400 Hz. The combination of variable
filter bandwidth and variable center
frequency provides exceptional “user-
friendly” operation,

Installation is quite simple: The unit
gets its audio input from the receiver
speaker output, line output, or head-
phone jack, then provides volume-ad-
justable processed audio from its own
built-in amplifier to power an external
speaker of 3- 10 8-0hm impedance. A
line output, unaffected by the volume
control, is provided for modem or
phone patch.

The NIR-12 requires 12 VDC @ 1
A peak. Power adapters are available
from JPS al nominal cost. Mating con-
nectors are supplied with each unit,
The unit has a one-year factory war-
ranty and is fully upgradable.

For more information or a data
sheet, contact: JPS Communications,
Inc., P.O. Box 97757, Raleigh, NC
27624, (919) 790-1011, fax: (919)
790-1456. Or circle Reader Service
Nao. 202.

GORDON WEST

Gordon Wesl Radio School in-
structs both amateur radio courses and
commercial radio curmiculums, and now
offers hugh-fidelity, long-play code cas-
settes, "commercial rated” to pass
commercial first class, second class,
and third class radiotelegraph licenses,
as well as any level of amateur radio
examination.

Radiotelegraph course 1—"Learn-
ing the International Morse Code" ac-

celerates code character recognition
with 5 wpm word rates sent with 16-20
wpm spacing. “Gordo™ narrates the
random runs and gives tips on prepar-
ing for any type of code exam.

Course 2—"CW speed building,
5-16 wpm" is for anyone who knows
the code, but plans 1o build up to 16
wpm for the commercial radiotelegraph
random code group test or an amateur
radio General Class code test.

Course 3—"CW speed building,
10-27 wpm” prepares applicants to
pass the radiotelegraph second and
first class exams, with room to spare
for the amateur Exira Class exam.

Each course contains six long-play
cassefttes, narrated by Gordon West,
and packaged in a sturdy plastic cas-
sefte holder. Instructions are spoken
on the tapes after each practice run.

Each course is $29.95, plus $5.00
postage and handling. Available from
amateur and commercial radio dealers,
or from Gordon West Radio School,
2414 College Drive, Costa Mesa, CA
92626; (714) 549-5000. Or circle
Reader Service No. 208.



FT-11R/41R

2m/70cm Handhelds

* Frequency Coverage:

Wide Receiver Coverage:

FT-11: 110-180 MHz RX,
144-148 MHz TX

FT-41: 430-450 MHz RX/TX

» Selectable Alpha Numeric
Display

» New Compact Battery Design
4.8V produces 1.5 Watts
9.6V produces Full 5 Watts®
150 Memory Channels
(75 when Alpha Numeric)

» AM “Aircraft” Receive
(110-136 MHz)

» Small Compact Size w/ Easy
Operation (measures only
dHx 2/ Wx1D)

» Rx/Tx Battery Savers
High-efficiency MOS FET Power
Module

» Large Back-Lit Keypad and
Display

» Up/Down Volume/Squelch
Controls
Built-in DTMF Paging/Coded
Squelch

» Automatic Power Off (APQ)

» Accessories:

FNB-31 4.8V, 600 mAh Battery
FNB-33 4.8V, 1200 mAh Battery
FNB-38 9.6V, 600 mAh Battery
FBA-14 6 AA Size Battery Case
F1S-26 CTCSS Decode Unit
NC-50 Dual Slot 1-Hour Desk
Charger
CA-10 Charge Adapter
(required w/ NC-50)

"FT-11 Only

FT-41, 3.5 Watts

“Look, alphanumeric
display and a 4.8V
battery. Terrific! "

Ay
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Howd they do that?”

“Yaesu did it again!”

~ ./
“Small and thin — 4 aﬁ.jffagefs?;
with a full sized keypad! <@

fﬂq

.i'j e

NEW Alphanumeric
Display

First time for Yaesu HT
Full function LCD
combines letters and
numbers.

NEW Up/Down
Thumb Control
with Volume and
Squelch Bar Graph.

No other radio has
this. Back lit, too!

NEW Compact
Battery Design
4.8V gets you

1.5 Watts. A first

1 this!

Worlds smallest size HT with a full sized keypad
Measures only: 4'H x 24"W x 1"D

Small" is relative, isn't it? It could
mean size — which in this case it does.
And, it could mean “reduced”, which it
doesn’'t! Nothing missing from the hot
new FT-11R HT from Yaesu except bulk!
You're going to wonder just how all the
features of this full-function radio fit in.
Until you remember Yaesu pioneered
2-way radio micro technology.

To see what this really means to vou,

You see it's not a small time
performer. Just small sized. The FT-11R.
Another small example of Yaesu
superiority. See vour dealer today!

YAESU

Performance without compromise.™

check out all the new features. Like the
alphanumeric display. This Yaesu HT
first, lets you tag vour favorite frequency
by name, call sign or number. Or, the new
“voltage stingy” battery. It's an industry
first for amateur radio. Smaller and com-
pact, the 4.8V battery gives vou 1.5 watts
on TX. And, if that’s not enough, there's
an optional drop in, dash mount battery
charger.

© 1993 Yaesu USA, 17210 Edwards Road, Cerritos. CA 90701 (310) 404-2700

spechicabons subect to change without noti

e Speciicabons guaranteed ondy within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specilic details

for amateur radio.




TH-79A (Dehuxe) [ — .:.:

Information at your fingertips. Everything you need to know about operating the new
TH-79A(D) FM dual-bander (144MHz/440MHz) can be viewed in its unique dot-matrix LCD
with alphanumenc display. No need for the manual. In addition to this innovative guide
function, the TH-79A(D) sports a user-friendly menu system, providing easy access to the
many powerful features of this slim-line handheld transceiver. Such as 82 non-volatile
memory channels with 1D, DTSS and page functions, and a DTMF memory function
for autodial operation. Full-crosshand duplex operation is available, as 1s the ability to
receive two frequencies on the same band (VHF+VHF or UHF:UHF) simultaneously.
And thanks to the FET power module, long hours of operation are possible on one charge.

With the TH-79A(D), transceiver technology enters the 21st century.

“Speatigtons goorontesd for Amcteur bonds only.
**Permit; required Specificoions guoroniesd for Amateur bonds onky

KENWOOD COMMUNICATIONS CORPORATION . 4
AMATELRR RADIO PRODUCTS GROUP
PO. Box 22745, 2201 E Dominguez 5t. Long Beach, Caldomia 80801-5745 .
Customer supportBrochures (310) 639-5300
95ARD-1140 Rapas LocationsParts (B00) KENWOOD Buliefin Board Senvice (BBS) (310) 761-8284

KENWOOD ELECTRONICS CANADA INC.

6070 Kestrel Road, Mississauga Ontano, Canada L5T 158




	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092

