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' com's IC-25RA handheld brings the world to
* you, Its multi-band reception, two-meter

. operation and perfect blend of features

: | expands your field of operation.

The wideband 1C-2SRA simultaneously
listens to two frequencies within 25-905MHz and
provides continuous coverage of AM, FM and
Wide-FM modes. Pocket beep, tone squelch and
subaudible tones are built-in o hearing your
favorite FM broadcast while waiting for a call on
two-melers is easy. You can even listen to one
band while talking on the other!

Available in both a two-meter and 440MHz
version, the versatile IC-2SRA and IC4SRA give
you full operation on the two-meter and 440MHz
amateur bands. Features include: a sleek desien
that fits comfortably in your hand, up to five
walts output with four adjustable power levels.
three tuning systems, five programmable
irequency monitoring sysiems including priority
watch, 96 total memories, a battery saver and
DTMF pad for memory channel autopatching...
these handhelds are loaded with powerful
functions.

lcom...expanding the boundaries of
technology to bring the world closer to you. See
the complete line of lcom handhelds at your
authorized Icom dealer.

|C-4SRA 1C-2GAT
Handheld Handheld
Transceiver Transceiver

[C-28AT
Handheld
Transceiver

O
ICOM

CORPORATE HEADQUARTERS: ICOM America, Inc
2380-1160 Ave N.E. Bellevie, WA 38004
CUSTOMER SERVICE HOTLINE (206) 454-7619
CUSTOMER SERVICE CENTERS
18102 Skypark South, Sie 52-8, Inane, CA 92714
1777 Phoenox Parkoway, Suste 201, Aflanta, (GA 300540

: . IS R 3071 - 85 Road, Unit §, Richmond, BC. VBX 2T4 Canada

For full details and specifications call N 2380-116t Ave. N.E Bellevue, WA 98004

the Icom brochure hotline at 1-800-999-9877 e s Sty acned FOC ki bty swetton smiovs, BT
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ADVANCED FEATURES SUCH AS
e Speed Dial * Redial » Selectable sampling mode * Keyboard

Programmable CW ID ¢ Built-in keyboard/display * Automatic setup, etc.

MAKE OUR CS-700 THE BEST CHOICE GOING IN
LOW COST SIMPLEX INTERCONNECT!

The CS-700 will interface any FM base station transceiver
to the telephone network. When installed, mobile and
portable radios can both initiate and receive telephone
calls fully automatically.

SAMPLING MODE: No other interconnect offers user
selectable VOX enhanced or VOX controlled sampling.
Pick the mode that best suits your application . .

VOX Enhanced Sampling: The sampling rate is
reduced whenever the telephone party is speaking. The
sample rate reduction (enhancement ratio) is selectable
in nine steps.

VOX Controlled Sampling: No sampling interruptions
occur when the land party is speaking. Sampling
resumes when the land party is finished speaking. VOX
controlled sampling provides crystal clear audio quality.

* BUILT-IN PROGRAMMING KEYBOARD AND
DISPLAY

* 9 NUMBER SPEED DIALER
* LAST NUMBER REDIAL

» AUTOMATIC SETUP
The CS-700 is programmed to automatically set the
optimum sampling window for your transceiver. Saves
time and effort.

* AUTOMATIC DIALTONE/BUSY DISCONNECT
* USER PROGRAMMABLE CW ID

* HOOKFLASH

* REGENERATED TONE OR PULSE DIALOUT
* TURN AROUND BEEPS

* TOLL RESTRICT

« CONNECT CODE
Select * up or * plus 1-4 digits. Any combination.

« TOLL OVERRIDE CONNECT CODE
Select * plus 1-4 digits. Any combination.

* DISCONNECT CODE
Select # or # plus connect code digits.

« CALL LIMIT TIMER
Selectable .5-49.5 minutes in .5 min. steps.

 MOBILE ACTIVITY TIMER
Selectable 10-99 seconds in 1 sec. steps.
* LINE IN USE INHIBIT

« CALL WAITING

* RINGOUT (REVERSE PATCH)
Rings like a phone.

* REMOTELY CONTROLLABLE RELAY
(Relay Optional)

* NON VOLATILE MEMORY

e LIGHTNING PROTECTION

« COMPACT SIZE
2"H ® 73%""'W ® 7%''D

ONE YEAR WARRANTY PARTS & LABOR B

CONNECT SYSTEMS INC.

2064 Eastman Ave., #113
Ventura, CA 93003
Phone (805) 642-7184
FAX (805) 642-7271

TOLL FREE
1-800-545-1349
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Number 1 on your Feedback card

LETTERS

Bobby DeVito, Tampa FL |I'm writing
to let you know how much | enjoy your
column in 73 Magazine. |I've been in-
lerested in amateur radio for almost 15
years now (|l am 26), and just passed
my codeless Tech exam last month. |
am extremely thankful that | am now
going to be a ham, and | will try harder
lo learn the code so | can be a General.

Even though | am a 'no-coder,”” | still
feel that | have as much or more to
contribute to amateur radio as anyone.
I've been involved in electronics since |
was a child (my father helped develop
the first GTE-Sylvania Technical
Schools) and have been through the
Navy BE&E and Electronic Warfare
schools. | am a professional musician,
working on my second album (sorry,
but it's rock, not ragtime), and also do
some studio engineering. And I've al-
ways loved ham radio! Now at least
when | go on the road, | can take my HT
with me and possibly make some
friends, if they will condescend to
speak with a "'no-coder."’

OK, now that I'm finished blowing my
own horn, | can get to the heart of the
matter, | really enjoy your column and |
think that you are a positive force for
the entire amateur community. You're
a really good writer, and | enjoy your
style. And your sense of humor.

You'll hear from me again. For now
I'm stuck in VHF and UHF land, but |
will make it to HF one day. If your ears
can stand instrumental rock guitar mu-
sic, I'll send you a copy of my last al-
bum, Guitar Salad. Hopefully, I'll be
able to elmer some of my musician
fnends. Keep up the good work, and
NEVER SAY DIE!

Sid Lynch KC4ZVJ, Jacksonville FL |
would like to home-brew a 2 meter FM
transceiver base station. Ideally, the
rig will have repeater offset, digital fre-
quency readout, and tone encode ca-
pability.

I'm having a great deal of difficulty
locating construction articles or plans
for such a rig. It seems that most con-
struction articles focus on HF-QRP-
CW rigs. Is there a reason for this,
given the growth of the no-code Tech
class that cannot legally operate such
rgs?

Is it possible to home-brew a rig like
the one I'm talking about without an
electronics degree and a lab? | would
appreciale any advice you may have
that could lead me to information on
such rigs.

| figure that if it is possible to get a
decent VHF home-brew set on the air,
this would open all sorts of other
projects. For example, | would love to
home-brew a packet station or perhaps
ge! into satellite via home-brew.

Sid—You might want to check out
Ramsey's 2m FM lransceiver kil.
They've been selling so well we haven't
been able lo get one for review yet.

As for a 2m FM total home-brew con-
sfruction project. . . how about it, read-
ers? If anybody's pul together such a
project, we'd love lo take a look al
it. ... David N1IGPH

Pete Stark K20AW, Mt. Kisco NY |
vote for ''Poor Man's Packet’ by
WB2EMS and NBKEI as possibly the
bes! ham radio article and project of

T—'ram the Hamshack

the last 10 years, if not more.

| haven't built it yet, but | have a
hunch the PMP project may have a
feature the authors haven’t mentioned:
by eliminating the TNC with its CPU,
etc., the PMP may also eliminate much
of the QRM which normally makes it
really tough to use an HT without a
remote antenna.

Joel E. Dumont KA1LNJ, South
Deerfield MA | have been a licensed
amateur radio operator since 1984,
This past spring, | upgraded to Techni-
cian, thanks to the encouragement of
the Mount Tom Amateur Repeater As-
sociation's class, taught by K1MEA. |
am now halfway to General class, hav-
ing passed the written portion of the
test.
| do not object to the possibility of
paying a fee for an amateur radio li-
cense. In fact, | agree with the idea of
paying $5 a year for the 10-year li-
cense. | sent cards to that effect lo the
representatives and senators listed in
your July editorial.

| applaud your efforts to focus ham
radio on fun, talking, and tinkering. Af-
ter all, this is supposed to be a hobby,
right? | think it is still possible for inno-
vation to come from hobbyists, since
most big companies tend to stifle cre-
ativity in the name of conformity and
order. It may take a lot of money to
develop and market things, but ideas
come to those who have the time and
interest.

W.E. Bennett NTIVM, Bellevue WA
This time you've really done it. There
are probably hams all over the U.S.A.
who are foaming at the mouth! License
fees!

Seriously, | have always felt thal the
decision to eliminate fees was a poten-
tial weapon lo be used against amateur
radio. My only reservation is whether it
Is possible to get the fees where they
should be, into that section of the FCC
which is concerned with our affairs. |
don't want a free ride, but | would like
my “fare” to help keep my “"bus’* on
the road!

George C. Fennell N3EQE, Butler PA
On the ham front in Butier County,
things are really cookin’! | am pleased
to announce that my latest Novice/
Technician class yielded nine new ham
operators 1o our ranks, six of them be-
ing “codeless Techs,” and more are
coming aboard due to the long overdue
codeless license.

Also, ATV is alive, well, and being
heavily promoted in the area. We ara in
possession of an ATV repeater and all
the ‘‘goodies'’ to go with it, and have
received permission from the local VA
Hospital to place it in operation upon
their rooftop tower. This location is
prime, and will enable everyone in But-
ler and the county-wide area easy ac-
cess to the machine. Right now there
are seven individuals in the process of
purchasing ATV gear, and many more
contemplating the move.

Keep il up. . .you're our inspiration
and guiding light!

Mark A. Stevens ABAYE This past
lunch hour, | spent time reading over
the last three years of gloom and doom
from your editorials. Gasp!. . .| agree
with you. We have no hope of keeping
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our frequencies with arguments to the
FCC that we are a vital national re-
source, that the bands we have now
are crowded, that we are on the cutting
edge of technology, elc.

If we are going to be able to keep our
frequencies. . .| think that we need 10
get down lo basics. Business is going
to do everything it can lo lobby us out of
our airspace. Problem is, there really is
no room left for continuous growth of
radio technology as it's now envi-
sioned. As soon as they take our fre-
quencies away from us, they will find
that they still don’t have all the room
they need, and they will have to devel-
op other ways of transmitting data for
profit. (As archaic as they look now,
phone lines hold more promise for data
transmission than do radio waves.)
One of our first priorities must be 0
convince the FCC of this fact: Ham ra-
dio’s frequency space is only a small
crack in the wall of physics that limits
the amount of usable radio frequency
space available for profit making. Once
our ham bands are gone, they're gone
for good . . . and for nothing.

We need to look at our ham bands as
a valuable, disappearing national re-
source, just as we look at our national
forests. As hams, we have to stop
telling ourselves how valuable we are,
how important our mission is, and start
telling the government how valuable
public frequency space is to the nation.
We need to make it known to anyone
who will listen that we love our radios
the way some people love their
campers or motorcycles or coins or
guns. We need to make our case for
our right to keep what we enjoy.

We need o cease being a bunch of
emergency chasing, council meeting,
jurisdiction disputing political idiotls
who do nothing but set up ego gratify-
ing repeater councils and radio soci-
eties, then spend any remaining time
trying to find someone to take to court.
We need to become a unified group of
hobby-loving individuals who will effec-
tively let the world know how much we
appreciate the little reserves of public
frequency space we now have. . ..

We are not on a mission from God.
We need our national parks, and we
need our international frequencies
. . . not because we are an asset to the
nation, but because the frequencies
are an asset to the public, an asset oo
valuable 1o leave entirely to business
interasts.

I, as a ham, am not an indispensable
assetl vital to the correct functioning of
our military and emergency ser-
vices. . .ham radio is an asset 10 me
personally. | know that the world could
get along without me, but | surely don't
know what | (we hams) would do with-
out ham radio.

Jeff Kinsman NH6VH From time to
time we all get a bit disillusioned with
amateur radio. Then something comes
along to refresh our sense of wonder
and faith in hams and the hobby.
Something like that happened to me
last spring when we were in the Per-
sian Gulf with “Desert Storm" I'm the
chief operator of the MARS station on-
board the aircraft carrier USS Nimitz.
In addition to running phone patches
via MARS, we've formed a group of
amateurs to promote ham radio on-
board. Anyway, as luck would have it,
we '‘smoked checked’' the finals in our
amplifier when we got underway. Sure
enough, when we arrived in the Gulf,
we couldn’t contact any MARS stations
back in the states using a barefoot rig.

With over 6,000 men on Nimitz, the
need for contact with home is vital. We
thought we were sunk—literally! To my
surprise, amateurs all over the U.S. re-
sponded to our call for help. They
stayed up late running patches (many
limes at their own expense), relayed
message traffic, and generally kept our
spirits high during a difficult deploy-
ment.

Their extra effort proved 1o me that
although we have our differences in
the hobby, when the chips are down,
we pull together and bring out the best
we have to offer. Isn't that the founda-
tion of amateur radio—service to fellow
citizens? The next time you're de-
pressed after reading gloom and doom
letters, ask a sailor from the USS Nim-
itz what he thinks of ham radio—your
wonder and faith will be renewed!

Daniel M. Jordan AASAN, Evansville
IN | am writing this letter about contests
on the amateur bands. | have been an
amateur radio operalor for 15 years
now. | am 28 years old, and have a
tamily. Since my job and my family take
up a lot of time, | usually try to get on
the radio on the weekends when | can.
But it seems o me every weekend
there's another contest.

Now, don't get me wrong; | have
nothing against contests. I'm sure
they're an exciting aspect of the hobby.
But why should a few people’s enjoy-
ment ruin it for everybody else? I'm not
saying do away with contests, but limit
them to a certain portion of each ama-
teur band. Just look at the contest sec-
tion of each amateur publication and
it's packed. Every little club has its own
contest weekend. Before long, there
won't be standard ham radio contacts,
just one long 365-days-a-year contest.
| ask that any ham who is tired of being
interfered with to please drop the FCC
a note and voice your opinion. Maybe
together we can all use our radios
again,

Daniel—Please don’t bug the FCC.
This is not a situation where they could
or would do anything—except get even
more disqgusted with ham operators
who come crying to them every time
they don't like something. Why don't
you try writing a clear and constructive
letter to the organizations who sponsor
the coniests? They are the ones who
can change the contest rules. Your
idea has merit. Just make sure you di-
rect your energy in a positive way—and
N1GPH

Darrell Davis KC4KGN, Fort Meade
FL | enjoy reading your editorials every
month. | have been licensed for a little
over two years now and have enjoyed
every bit of it. | got into amateur radio
because of computers and computer
communications, and experimenting,
which | enjoy. | do mostly digital on HF
and very little phone except checking
into the ARES Net on HF. | am an assis-
tant E.C. for ARES here in Polk Coun-
ty. Only phone | do is on 2 meter FM
repeater or simplex. Trying to get start-
ed in satellite. | am 22 years old, so you
do not have to be an old-timer to enjoy
this hobby.

| am afraid that your predictions will
come true unless some changes are
made. The old men on our bands need
to get out of their "live and die by CW"’
attitude and realize that Part 3 of the
Amateurs Code exists: “"The Amateur
is Progressive.” | like your end-chew-
ing of your readers to gel them to think
for themselves. [l
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Number 2 on your Feedback card

NEVER saAY DIE

Wayne Green W2NSD/1

Wayne's Ego

Now and then | get a nastygram
bitching about my inflated ego. I'm not
sure why readers are concerned about
me nol having a low sense of self-
esteem. Sure, | enjoy getting apprecia-
tive letters and | hate getting nasty
ones. | particularly love getting letters
from readers who tell me I've had a
positive effect on their lives.

Yes, | do tend to aim my writing to-
ward my mare intelligent readers, but
not out of arrogance or imperiousness
... | just don’t feel comfortable talking
(writing) down to people. It isn't in my
mind to say. hey, look how incredibly
smart | am. . . look how much | know. |
write 1o help people understand things.
No one can be an expert on everything,
including me. But | do feel a need to
share the things that I've learned or
enjoy with others.

| keep urging you to try new ham
activities. But | haven't asked you todo
anything | haven’t done. I've done
moonbounce, made many OSCAR
contacts, worked seven states on 10
(GHz, won Sweepstakes, VHF and DX
contests, DXpeditioned from dozens of
countries, worked around 350 coun-
iries, and so on. | helped pioneer
NBFM, SSB, RTTY, SSTV, etc. I've
built all kinds of gear. . .and |'ve had
so much fun doing all this that I've
probably been anagtryingtogetyouto
share my fun.

Yes, of course | have an ego. You
mean you haven't? And | like you to
know some of my wins. But | also share
my bad times with you. . .like my loss
of Byte, one of the wors! traumas of my
life. And my bout with the IRS, which
probably ties with the Byte epic.

Like most of you, | do dumb things.
Like letting myself be talked into run-
ning for VP a few years ago. It seemed
like a good way to get some exposure
for my ideas on improving education,
solving the welfare mess, and helping
the homeless. | let my enthusiasm
carry me away into lala land. | should
have known that the media has virtual-
ly zero interest in constructive, creative
ideas. They're after bad news, so they
concenirated on my old IRS debacle.
Bad news sells papers, and journalists
aren't about to forget it.

| was reminded of thal when an ex-
governor of New Hampshire called re-
cently and asked if | would consider

running for VP again. | gather thereis a
lot of anxiety about Quayle and many
politicians are looking for viable alter-
natives. Not me, thanks. I'm an idea
person, not a politician.

As | said al the time | ran, my concept
of the vice-president was thal he
should be responsible for running na-
tional affairs, while the president would
handle the international stuff. That's
almost what we actually got. Bush has
been handling foreign affairs. It's just
that, as far as | can see, no one's been
running the country.

A corporate VP has responsibilities
other than twiddling his thumbs, wai-
ing for the call. A VP is usually respon-
sible for running a major aspect of the
business. Well, why should running the
country be different?

| think we all agree that the country
would do better with some manage-
menl. Our educational system is a
disaster. The drug problem hasn’t im-
proved, despite task forces and end-
less propaganda. Crime is still getting
worse. |'m not aware of any changes in
the welfare mess, in improving the un-
employment situation, or helping ease
the homeless problem. Look at the
S&L, the BCCI and other banking
messes, our decaying infrastructure,
the HUD disaster, the continuing de-
fense contracting and environmental
messes! Quayle, what in hell have you
been doing? Playing golf and making
“‘good will"" trips?

Medical costs are going up faster
than inflation, College costs are zoom-
ing. Organized crime is stronger than
ever, Heck, I'm up against 'em in twoof
the industries I'm in. With no national
leadership, there’s no reason lo expect
things to improve.

Yes, | probably could help with many
of those problems, but | don't need the
aggravation. No amoun!t of money
could get me involved with the bureau-
cractic quagmires involved. Not even
my vaunted ego could do it. I'm very
busy and happy doing what I'm doing.

Both Bush and Reagan have han-
died the situation well. They've kept
their hands off running the country and
blamed Congress for everything. May-
be you missed the 7/22 Time editorial
(p.70) on exactly that subject. Too bad;
you shouldn't.

To help amateur radio grow faster,
I've started Radio Fun. | believe this
will help lots of hams get more fun from
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our hobby. | hope it will make learning
theory more fun. | hope it will make
trying new modes and bands more fun
ioo.

But I'm also in the middle of starting
a new company to put out sampler CDs
to help the record companies get their
new releases selling faster. Major New
Releases (MNR) is gearing up to put
out two or more samplers a month.
We'll be sending these CDs to some
10,000 record stores, bundled with our
Music Retailing publication . . .and giv-
ing another 15,000 or so absolutely,
totally, completely, 100% FREE to my
CD Review readers.

My Adventures In Music (AIM) sam-
plers (also FREE) project, each with
tracks from 16 or so different indepen-
dent record company releases, has
been a huge success. . .and needs to
be expanded.

Another new project is our IMPS
Journal, which will go monthly to over
5,000 independent music producers.
Then there's our Guide fo FREE Mu-
sic, starting in November. And more
CD releases from my Greener Pas-
tures Records. Yep, I'm busy. My only
major problem is a desperate need for
more people to help do all these things.

I'd love to organize ham tours to Eu-
rope, Africa and Asia. The hams there
would love to meet us and host us. But
travel costs money, and most hams
seem to be terribly short of that. Where
have all of you been while the banks
were handing out billions? Were you
holed up in your hamshack dit-dahing
while the money trees were being
stripped?

| remember one creative ham who
went around the world, visiling rare
countries and charging top dollar to
DXers for contacts. He told me he was
pulling down around a quarter of a mil-
lion a year. | don't think he was exag-
gerating.

| organized a ham European tour
back in 1963. It was a corker, with 73 of
us on the trip. We had hamfests in Lon-
don, Paris, Geneva, Rome, and Berlin.
MNone of the hams on that trip will ever
forget it! | see several of them every
year at Daylon and they still remind me
how much fun they had.

| tried to do another in 1965, but by
then ARRL's "incentive licensing”’
proposal had gutted the hobby, and it
was all over. | did conduct electronic
and computer tours to Asia in the '80s,

but we seldom had more than a dozen
hams along. . .compared to 250 on the
lours.

Now |I'm planning some music indus-
try tours, which should be fun. But
wouldn’t you enjoy going to Africa with
me and getting on the air from 3D6 or
7P87 Wouldn't you like to visit ZS and
talk with the local hams and get their
perspective on what's going on down
there? They'd love to have you come, |
promise you.

Alas, before | can round up ham tour
groups and lead them fearlessly to ex-
citing new adventures, hams are going
to have to have more disposable in-
come. Any red-blooded ham would
love to get on the air from a rare country
and brave the pileups. Talk about ego!
Suddenly you're a star and the whole
world is groveling at your feet for the
kiss of your QSL. Oh, if you only had
the money, what a fantastic time you
could have!

But making money means changing.
Most people have never made any
more money than they needed. Heck,
they've never made quite as much as
they feel they need. But making money
means working harder, and we're all
basically lazy, so we make do and be-
grudge those who do work harder the
fun they can afford.

A few people either luck into it or are
smart enough to figure out how to
make more money without having to
work so hard. It doesn't take a comput-
er scientist to notice that entrepre-
neurs seem lo have a much better
batting average on getting rich than
people working for the government,
for large corporations or teaching.
Hmmm, with the same amount of ef-
fort, you stand a chance of hitting the
jackpot. Golly!

So I've been irritating the hell out of
/3 readers for the last 30 years point-
ing this out. My ego does expand
momentarily when | hear from a reader
who's taken my advice and found it
worked. But most hams. . .and for
some reason this seems to be particu-
larly centered on ARRL staiwarts. . .
put me down as crazy and keep on
slaying poor. I've never met either a
smart or a rich ARAL supporter_ . _and
I've sure met a lot of hams.

| used to spread my gospel via my
computer magazines, 100. . .and now
I'm at it in my music magazines. Is all
this ego driven? It doesn't seem like it
o me, but then how many of us recog-
nize our faults? | love it when | hear
from someone |'ve helped. . .and |
brag a little at the time. But | don't
forget that gratitude is one of the least
felt of human emotions, so | expect I'll
have as many friends at my funeral as |
did to support me when the IRS did a
job on me. And, at 69, thal funeral is
getting closer. Makes it more difficult
o make long-range plans. . .which
hurts, because there's so much that
needs to be done and so few people
interasted in helping.

Amateur radio is the greatest and
most valuable hobby in the world. It
should be spread o every third world
country so they'll be able to cope with

Continued on page 80
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TH-27A/47A

2 mand 70 cm Super
Compact His

Here is a great new addition to
Kenwood’s HT family — the all new
TH-27A for 2 meters and TH-47A for
70 cm! Super compact and beau-
tifully designed, these pocket-
sized twins give you full-size
performance.

¢ Large capacity NICd battery
pack supplied. The standard
battery pack is 7.2 volts, 700 mAh,
providing extended transmit time
with 2.5 watts. (TH-47A: 1.5 W)

* Extended receive coverage.
TH-27A: 118—165 MHz; TH-47A:
438-449,995 MHz. TX on Amateur
bands only, (TH-27A modifiable for
MARS/CAP. Permits required. Spec-
ifications guaranteed for Amateur
bands only.)

* Multi-function scanning.

Band and memory channels can
be scanned, with time operated
or carrier operated scan stop.

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

e Built-in digital clock with
programmable timer.

¢ Dual Tone Squeich System
(DTSS). Compatible with the
TH-26AT Series and the
TM-941A Triple bander, as
well as other Kenwood
series transceivers, this
selective calling system
uses standard DTMF to open
squeich.

e Five watts output when operated
with PB-14 battery pack or 13.8 volts.

e T-Alert for quiet monitoring.

Tone Alert beeps when squelch
is opened.

¢ Auto battery saver, auto power
off function, and economy power
mode extends battery life.

* DTMF memory. The DTMF
memory function can be used as
an auto-dialer. All characters from
the 16-key pad can be stored,

* 41 memorles. Allchannels
store receive and transmit
separately for “odd split”
e DC direct in operation.
Allows external DC to be
used (7.2 - 16 volts).
When external power is
used, the batteries are
being charged.
(PB-13 only.)

¢ Automatic offset selection
(TH-27A).

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

e CTCSS encode/decode built-in.

* Supplied accessories:
Rubber flex antenna, battery pack,
allowing repeater control codes wall charger, belt hook, wrist strap,

to be stored! dust caps.
Specifications and fealtures are subject to change without notice or obligation,
Complete service manuals are available for all Kenwood ransceivers and mosl accessories.

act Champion!

Optional accessories:
» BC-14: Wall charger for PB-13 » BC-15:
Rapid charger for PB-13, 14 « BC-16: Wall
charger for PB-14 = BH-6: Swivel mount
* B7-8: Six cell AA Alkaline battery case
* HMC-2: Headset with VOX and PTT
* PB-13:7.2V, 700 mAh NiCd pack = PB-14:
12 V, 300 mAh NiCd pack » PG-3F: DC
cable with filter and cigarette lighter plug
e PG-2W: DC cable » SC-31: Soft case
* SMC-31: Standard speaker
mice SMC-32: Compact
speaker mic * SMC-33:
Compact speaker mic#
with controls b2
e WR-2: Water
resistant

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
PO. BOX 22745, 2201 E. Dominguez Street
Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.

PO. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOOD

...pacesetter in Amateur Radio
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15-950SD

“DX-clusive”HF Transceijver

The new TS-950SD is the first
Amateur Radio transceiver to utilize
Digital Signal Processing (DSP), a
high voltage final amplifier, dual
fluorescent tube digital display and
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digital meter with a peak-hold function.

* Dual Frequency Receive Function.
The TS-950SD can receive two fre-
quencies simultaneously.

& New! Digital AF filter. Synchronized
with SSB IF slope tuning, the digital AF
filter provides sharp characteristics for
optimum filter response.

¢ New high voitage final amplifier.

50 V power transistors in the 150-watt
final section, resulting in minimum dis-
tortion and higher efficiency. Full-power
key-down time exceeds one hour.

e New! Built-In microprocessor
controlled automatic antenna tuner.
* Outstanding general coverage
recelver performance and sensitivity.
Kenwood’s Dyna-Mix™ high sensitivity
direct mixing system provides incred-
ible performance from 100 kHz to

30 MHz. The Intermodulation dynamic
range is 105 dB.

¢ Famous Kenwood interference
reduction circuits. SSB Slope Tuning,
CW VBT (Variable Bandwidth Tuning),
CW AF tune, IF notch filter, dual-mode
noise blanker with level control, 4-step
RF attenuator (10, 20, or 30 dB), switch-
able AGC circuit, and all-mode squelch.

Complete service manuals are avaiiable for all Kenwood
ranscenvers and most accessones

Specifications. leatures and prices subyect 1o change withour
notice or obhgation

Digital Signal Processing
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With DSP

2 Processor. DSPis a
state Df‘thE*aTt techmque that maxi-
mizes your transmitted RF energy.

 High performance IF filters built-in
Select various filter combinations from

‘J Ht-in TCAQO for the highast stabllity.
Built-in electronic keyer circuit.
1L 0 memory channels, Store inde-
pendent transmit and receive frequen-
cies, mode, filter data, auto-tuner data
and CTCSS frequency.
* Digital bar meter.

Additional Features: = Built-in inter-
face for computer control * Program-
mable tone encoder ¢ Built-in heavy
duty AC power supply and speaker
»Adjustable VFO tuning torque

* Multiple scanning functions

* MC-43S hand microphone supplied
Optional Accessories

» DSP-10 Digital Signal Processor *

» SO-2 TCXO* = VS-2 Voice synthesizer

* YK-88C-1500 Hz CW filter for 8.83 MHz IF *
» YG-455C-1 500 Hz CW filter for 455 kHz IF*
* YK-8B8CN-1 270 Hz CW filter for 8.83 MHz IF
* YG-455CN-1 250 Hz CW filter for 455 kHz IF *
* YK-88SN-11.8 kHz SSB filter for 8.83 MHz IF
* YG-4555-1 2.4 kHz SSB filter for 455 kHz IF *
» SP-950 External speaker w/AF filter

» SM-230 Station monitor w/pan display

* SW-2100 SWR/power meter

» TL-922A Linear amplifier (not for QSK)

¥ Built-in for the TS-950SD

f Optional for the TS-950S

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

PO, BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90B01-5745

KENWOOD ELECTRONICS CANADA INC.

the front panel. For CW, 250 and 500 Hz, P©.BOX 1075, 859 Gana Court

2.4 kHz for SSB, and 6 kHz for AM. Filter

setectlnns can be stored in memc:-ryl
. A |.' =L J'H;H I:-‘-h‘il"'fr"‘"h
circuitry. Fifteen band pass filters are
avaiiable in the front end to enhance
performance.

ilter (BPF

Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio
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EDITED BY LINDA RENEAU KATUKM

Calling All Hams

In March 1992, a space shuttle launch is
planned with the first mission in a series of
10 flights called ATLAS-1 (Atmospheric
Laboratory for Applications and Science).
One of the payloads, SEPAC (Space Experi-
ments with Particle Accelerators), will investi-
gate the ionosphere and magnetosphere.
SEPAC will use an 8 kW electron beam modu-
lated as a VLF transmitter by audio tones be-
tween 50 Hz and 7 kHz. Attempts will be made
to receive and record this signal on earth at
various locations.

Since there are a limited number of
ground stations, high school classes and
the amateur experimental community are
encouraged to participate in listening to
and recording transmissions. The footprint
of the VLF signals will be difficult to define
without a large number of ground receiving
stations. A low cost ($35 to $40) kit receiver
has already been designed and tested by
amateurs. The complete kit, with full docu-
mentation and project details, is available
this fall.

The student effort has been dubbed IN-
SPIRE (INteractive Space Physics). This
will be the first time in history that such an
extensive data taking capability has been
available to space physics researchers.
Some 10,000 high schools will be invited to
participate. Participants will also benefit
from the experience of assembling a simple
but effective broadband VLF receiver, get-
ting hand-on experience in obtaining scien-
tific data, and coordinating a field station.

During the actual mission, amateur radio
will play a vital role in relaying schedule
changes for SEPAC transmissions. Ama-
teur radio is already being used for daily pre-
mission communications regarding high
school involvement. Most importantly, local
ham clubs and individual amateurs can help
students with kit building and setting up field
listening operations. Individual amateurs are
also invited to participate as ground stations
during the mission.

For more information on the high school
connection with project INSPIRE, send an
SASE (two stamps) to Bill Pine, Science De-
partment, Chaffey High School, 1245 N. Eu-
clid Avenue, Ontario CA 91762. Interested
hams and clubs should contact (also include a
two-stamp SASE) Jim Ericson KGBGEK, 226
Charles St., Sunnyvale CA 94086-6063. TNX
Jim Ericson KG6EK.

New UHF DX Record

Two new microwave world records were
set on Sunday, July 29, when Paul Leib
KH6HME, at the 8200-foot level of the Mona
Loa volcano, made contact with Chip Angle
NBCA in Southern California on 3456 MHz at

2325 UTC. The short CW contact brought a
signal report of RST 319 over the 2,471-mile
long path. An hour later, at about 2425 UTC,
Leib and Angle made a similar CW contact on
5760 MHz, setting a new world record for that
band. Each of the stations was running 5 watts
output to a 4-fool dish antenna, using equip-
ment specifically designed for the path by
NE6CA. Both contacts were monitored, record-
ed, and verified by other amateurs living in the
Southern California area. TNX Gordon West
WBENQOA and Bill Pasternak WAGITF for their
report in the WESTLINK Report.

Photo A. Chip Angle N6CA in his record-breaking
portable microwave station. Photo by Gordon West
WBENOA.

U.K. Novice License

Now that the first Novice licenses have
been awarded in the U.K., the media is
showing interest. On the BBC's “news-
round,’’ Natasha Weir 2E1AAE was seen con-
tacting G30OUF/P, and Vicky Foster 2E1AAD
was covered on BBC “Radio 5."” Interviews
are lined up for the TV program “Why Don’t
You. .." and other TV and radio features are
planned. These will be reported in full in a
future issue of Radio Communication. Ama-
teurs will now be hearing Novice licensees
coming over the air, and all the help and pa-
tience given to these youngsters—and the
not-so-young newly licensed—by experi-
enced hams, will ensure mutual enjoyment of
the hobby. Novice callsign prefixes are: Eng-
land, 2E; Scotland, 2M; Wales, 2W; Isle of
Man, 2D; Jersey, 2G; Guernsey, 2U, and
Northern Ireland, 21. In all cases, these prefix-
es are followed by eithera @ forClass Aora 1
for Class B licenses. TNX WESTLINK Report,
Number 607, and GB2RS.

Reciprocity with Mexico

According to Rudy Baca of the FCC, the
final reciprocal amateur operating arrange-
ment with Mexico would be similiar to the
agreement the U.S. has with Canada. ""The
goal is complete reciprocity with Mexico
.. .the operating parameters are still being
worked out. We expect to have a fairly detailed
press release shortly. It is a matter of clearing
everything with Mexico."”

Over a year ago, near Mexico City, at a
U.S./Mexico Consultative Group on Com-
munications conference, Ralph Haller
N4RH of the Private Radio Bureau suggest-
ed that reciprocity would be an appropriate
topic. After a year of study and exchange of
information, a second U.S./Mexico confer-
ence was held last July in Chestertown,
Maryland. The FCC will issue a public no-
tice describing all procedures in the recip-
rocal agreement when they are final. TNX
W5YI Report, Vol. 13, Issue #16.

Soviet Goodwill Trip

David Larsen KK4WW, John Douglas
N@ISL, and Bob Fribertshauser W6YMR,
members of the Foundation for Amateur
International Radio Service (FAIRS), vis-
ited the Radio Sport Federation staff in
Moscow last spring. The FAIRS members,
also known as the “'59 Group” were on a
three-week goodwill mission delivering
equipment to Soviet amateurs for emergen-
cy digital radio communication. Nine com-
puters, nine TNCs, two HF transceivers,
four HTs, and three VHF transceivers were
donated by various companies. FAIRS So-
viet amateurs involved in the project were

Victor Goncharsky UBSWE, Yuri Katuytin
UA4LM, Helen Goncharsky RBSWA, Victor
Golutvin UBSWPR, and Viadimir Kiebanovsky
UBSWCV. TNX FAIRS.

AREMIR

This month—0October 2-12—an Austrian
cosmonaut will operate AREMIR (Austrian
Amateur Radio Experiment) aboard Mir. Il
will be part of a 16-experiment package called
AUSTROMIR '91. AREMIR equipment will in-
clude a modified Alinco DJ-120E transceiver
for 2 meters (power limited to 3 watts), a TNC
and CW generator for the AREMIR beacon,
and a laptop computer for packet. The exact
frequency hadn't been determined at the time
of this news release, but look for it around
145.8-146.0 MHz. Continuous packet bul-
letins are to be 36 characters long, with a
six-second tone for Doppler measurements.

AREMIR has a strong educational focus, and
an Austrian team of hams has created a spe-
cial receiver for Russian and Austrian schools.
TNX SpaceNews, MCimail, John Magliacane.
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The Sudden Receiver

A simple-to-build receiver for 160-20M.

by Rev. George Dobbs G3RJV

I t is sometimes said that the age
of the amateur radio builder has
gone. In the “‘great days,”’ there
was a huge electronic scrap yard
left over from World War 11, and
hams could buy cheap parts and
equipment just waiting to be modi-
fied for amateur radio use. They
were good days; I remember well a
local radio surplus store in my
small home town in the north of
England which had items that even
a schoolboy could afford to buy.
The store has now long since gone,
and so have those bargain surplus
items.

4/

recent years of a revival in home
construction among radio hams.
This has been shown by the popu-
larity of the G-QRP Club and its
little journal, SPRAT. The club has
always leaned heavily towards the
use of home-built equipment, and
SPRAT has grown into an informal
constructor' s magazine. Perhaps
part of its popularity is due to the
number of simple construction
projects that have been published in
SPRAT. Many amateur radio con-
structors in the UK have found
their first radio project in its pages.
[ proffer all this cheerful informa-

But my belief is that times have
never been better for the ham who
wants to build his own equipment.
The world 1s full of electronics; from life-
saving equipment to novelty junk, it is around
us all the ime. Smaller components, safer
voltages and cleaner techniques mean that
equipment can be built on a tray on the
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Photo. The Sudden recei ve_

kitchen table—and cleared away after use.
Components have never been cheaper; com-
pare the price of electronic parts 30 years ago
and now, and then compare average incomes.
It 1s cheaper, easier and more convenient 1o
build electronic equipment than ever before. |
suspect that motivation, rather than means, is
why more of it is not done.

There may not be the surplus items we used
to find, but there is another kind of surplus
these days. It is what I call the *‘scraps from
the rich man’s table.”” Modern technology
has produced many specialized components
and items for a particular job. If they are for
consumer applications, the high sales volume
often means that cheap, and sometimes clev-
er, devices can be found. These may not be
for applications directly related to amateur
radio, but that is the joy of the new surplus
market. The fun is taking cheaply produced
devices designed for special applications, and
making them fit what we want to build. That
is real amateur radio in action!

In the UK there have been indications in

tion because [ edit SPRAT, and for
many years | have tried to include

projects suitable for the beginner.
In the past, SPRAT has contained many
simple HF bands transmitter circuits which
can be built in an evening with a few parts.
These give the experience of working on an
amateur band with a few watts of home-gen-
erated RF, [Ed. Note: Those in the U.S. can
join the G-QRP club and receive SPRAT for
$12/year from Luke Dodds W5HKA at 2852

Oak Forest, Grapevine TX 76051. Overseas
readers can obtain more information directly

from the author. |

Recently there have been requests to
provide a very simple receiver circuit for the
amateur bands capable of being built by a
first-timer and yet able to yield reasonable
results on the amateur bands. The Sudden
Receiver was the result of this request.

The Sudden Conception

The name “‘Sudden'’ has nothing to do
with the speed and ease of building this little
radio (even though it is simple and easy to
build); rather, it is the name of the town
where it was conceived. I live in Rochdale, a
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Figure 1. The Signetics NE602.
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Figure 2. Schematic of the Sudden Receiver circuit.
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[ you're living in an area with
antenna restrictions, if you're
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tired of hassling with huge mults
element yagis or if you're just
looking for a compact, rugged,
gasy-to-use portable antenna
that really works, the 150 watt
IsoLoop 10-30 (MHz) HF
Antenna is the Perfect Solution
to your antenna problems.

he IsoLoop 10-30 has been

redesigned 1o provide
greater durability, lower SWR
and extended frequency coverage.
Because the loop is isolated
from the feedline, your radiated
power goes into the antenna,
not into the shack. Efficiency
1s maximized because the new

design has no mechanical joints
and no assembly 1s required.
No ground plane or antenna
tuner needed!

he IsoL.oop comes fully

assembled complete with
LLC-2 Loop Controller (includ-
ing signal strength LEDs) and
50 feet of control cable in a
UPS shippable package.

his HF antenna goes where
few others have gone before!

SEE the IsoLoop 10-30 today

at your favorite AEA dealer.
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or a complete specification
Fshuct on this or any other
AEA product, call the toll-free
AEA Lit-Line at 1-800-432-8873.
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160

40
30
20

Band

C1
220 pF
47 pF
100 pF
47 pF
100 pF

C2 C3

10pF 220 pF
3 pF 47 pF
B.2pF 100 pF
3 pF 47 pF
3pF 100pF

Table. Component Values for Different Bands

T1 T2 VC1 + C10 C4

BKXN-K3333R  BKXN-K3333R All Sections + 100 pF
BKXN-K3333R  BKXN-K3333R All Sections + 100 pF
BKXN-K3334R  BKXN-K3334R 1Section + 47pF
BKXN-K3334R  BKXN-K3334R {Section + 68pF
BKXN-K3335R  BKXN-K3335R {Section + 68pF

C5 C6 T3

0.001 yF 0.001 uF 560pF  BKXN-K3333R
0.001 uF 0.001 uF 560pF  BKXN-K3334R
960 pF 560 pF 270pF  BKXN-K4173A0
680 pF 680 pF 220pF  BKXN-K3335R
220 pF 220 pF ©68pF BKXN-K3335R

town in the northwest of England, in an area
called Sudden. Sudden was once a village in
its own right, and has a fine, stone-built
Church of England church where I serve. 1
am the Vicar of Sudden, who just happened to
design a simple radio receiver.

The Sudden could be described as a generic
NE602 direct conversion receiver. [t uses
that fine and useful chip, plus the ever-popu-
lar LM386 audio chip. Another requirement
of the design was to avoid the use of hand-
wound coils, a common source of problems
for beginners, and incorporate commercial
inductors. The final design used a range of
TOKO coils, given the UK designation
KANK - - - - | [Ed. Note: In the U.S. the
TOKO prefix is BKXN-K.] These have a
range of inductance values useful for short-
wave applications.

The NE602 is a fine example of the kind of
“‘rich-man’s scraps’’ we have today. It was

originally designed for cellular radio applica-
tions, but has found its way into many ama-
teur radio circuits. The internal workings and
pinouts are shown in Figure 1. It is indeed a
useful device: a balanced mixer, RF oscilla-
tor, and voltage regulator all wrapped up in
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Figure 3. Walkman-type headphones can be
used without changing the plug.
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Figure 4. (a) Parts layout for the Sudden Receiver and (b) the foil diagram.
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one small, 8-pin DIP package. All the main
workings of a direct conversion receiver un-
der one roof!

Circuit Details
The circuit of the Sudden is shown in Fig-
ure 2. It is a simple receiver having only two

active devices and three inductors. The input
comes via a simple attenuator, the judicious
use of which is essential, especially on the 40
meter version in the UK. T1/T2/C1,2,3 form
a bandpass filter. The band chart table gives
values for the appropriate TOKO coils. The
values are calculated to give a flat response
across each band. Once the filters have been
peaked with the coil cores, there is no further
need of adjustment during operation.

C7 couples the signal into one port of the
NE602. The mixer is operated single-ended,
which is a compromise in favor of simplicity.
A similar design, the Neophite (QST, Febru-
ary 1988), used a balanced configuration. In
practice | have found that the results with this
circuit did not warrant the extra complexity in
obtaining a balanced input and output.

The oscillator portion of the NE602 is
around pins 6 and 7. Looking at the circuit, if
it 18 turned sideways, experienced construc-
tors will recognize the popular parallel tuned
Colpitts oscillator. Tuning is by means of T3
with VCI1 and C10. The prototype receivers
used a surplus variable capacitor which has
three gangs of approximate values: 10 pF +
10 pF + 20 pF. It may be possible to find a
similar capacitor (see the Parts List), or you
can use a single section variable capacitor. It
is essential to use a good quality air-spaced
capacitor. The values on the band chart show
the values for C10 when using the prototype
variable capacitor. With other capacitors,
some experimentation will be required. The
kit version of the Sudden uses the values and
the capacitor from the table.

The single-ended output is coupled via C11
to a volume control, then into the LM386
audio amplifier. The LM386 is configured in
as a 200 times gain amplifier with a simple
Zoebel filter R5/C17 on the output. The au-
dio output will drive a small speaker, but is
designed for headphone reception. A pair of
Walkman-type headphones are adequate for
the receiver (see Figure 3). It saves family
arguments if you are using in-house teenager
headphones on the receiver.

Figures 4(a) and (b) show the layout of the
receiver. The receiver fits onto a printed cir-
cuit board measuring 2" x 2". The board
shown here has been extended to mount the
three-gang variable capacitor used in the pro-
totype receivers. This portion can be cut
away to give a smaller size with the variable
capacitor mounted remotely from the board.



MFJ] TUNERS

MFJ-949D Deluxe 300 Watt Tuner

Covers 1.8-30 MHz . . . plus you get dummy load, peak reading meter, antenna
switch, balun and one full year unconditional guarantee . . . for only $149.95

More hams use the MFJ- 949D than
other tuner in ham radio.

Because no other 300 watt
tuner gives you this combination of |
features and value

The MFJ-949D gives you a highly ©
developed product with years of proven =
reliability and a reputation for being able |
to match just about anything. )

A lighted peak reading cross-needle
meter that shows you SWR, forward and |
reflected power. A 6-position antenna
switch lets you select 2 coax lines (direct
or thru tuner), random wire or balanced
line and built-in dummy load. You also
get a balun and 1.8-30 MHz coverage

Special Inductor Swilch

The inductor switch is the most likely
tuner component to burn up.

The MFJ-9490 gives you an inductor
switch that’s specially designed to with-
stand the extreme voltages and currents

that are developed in your tuner.
You get a solid feel and positive click

MFJ’s New 300 Watt Tuner

ME.J- 943 ;i " you don’t need ﬂ ﬂIJITIIT'u}" load but
3 g5 Want all the other features of the MFJ-
l 29 9490, choose the MFJ-948 for $129.95.

The MFJ-948 features a peak reading lighted meter
with a built-in lamp switch, one year unconditional
guarantee and is made here in the USA.

MFJ’s Very Best 3 KW Tuner

= = =

MFJ-989C The MFJ 989C is not fnreueryune
% g5 And not everyone can afford it.
349 However, if you do make the invest-

ment, you get the finest 3 KW tuner money can buy.
The MFJ-989C is a compact 3KW PEP roller in-
ductor tuner that covers 1.8-30 MHz. Exceptionally
hefty tuning components include 2 massive capaci-
tors that can withstand 6000 RF volts with ease and
a big roller inductor. You can run high power with-
out fear. A 3-digits tumns counter lets you quickly
re-tune to your favorite frequency. A giant 2-core
balun lets you operate balanced feedlines without
core saturation and voitage breakdown. Dummy load.
Peak and average cross-needle meter shows you
forward/reflected power in two ranges (2000/500
and 200/50) and SWR. Lamp uses 12 VDC or 110
VAC with MFJ- 1312, $12.95. Flip stand, 6-position
antenna switch. 10%4'" x 412' x 15"". Add $10 s/h.

MFJ’s smallest Versa Tuner
MFJ-901B
$5095
The MFJ-901B

is our smallest --
5x2x6 inches — (and most affordable) 200 watt PEP

action - not a spongy unsure feeling like
some others have.

1 full year unconditional guarantee

You get MFJ's famous one full year
unconditional guarantee. That means we
will repair or replace your MFJ-9490 or
other MFJ tuner (at our option) no matter
what happens to it for a full year.

Others give you a 90 day limited
warranty. But what do you do after 90

tuner - when both your space and your budget is
limited. Good for matching solid state rigs to linears.

MFJ-949D

does not cover that?''

MFJ’S Super Value Tuner

MFJ-941E The new MFJ-941E gives you a 30[}
$ g5 Wal PEP tuner that covers everything
109 from 1.8-30 MHz -- plus you get a
cross-needle meter, antenna switch and balun . . .
for an incredible $109.95. Lamp uses 12 VOC or

110 VAC with MFJ-1312, $12.95.

Antenna switch selects 2 coax lines (direct or
through tuner), random wire, balanced line or
external dummy load. 4:1 balun. 1000 voit
capacitors. Measures 10-5/8"" x 2-7/8"" x 7"

2-Knob Differential-T™ Tuner

MFEJ.08g  The new MFJ-986 Differential-T™
‘28995 E-kﬂﬂb tuner uses a differential
capacitor to make tuning foolproof

and easier than ever. It ends constant re-tuning with
broadband coverage and gives you minimum SWR
at only one best setting. Handles 3 KW PEP.

Roller inductor makes tuning smooth and easy
Tums counter lets you quickly re-tune to freguency

MFJ's peak and average reading cross-needle
meter reads forward/reflected power in 200/50 and
2000/500 watt ranges. Meter lamp uses 12 VDC or
110 VAC with MFJ-1312, $12.95. Current balun
reduces feedline radiation and forces equal currents
into antenna halves that are not perfectly balanced.
It covers 1.8-30 MHz. Get yours today! Add $10s/h.

MFJ’s Random Wire Tuner

MFJ-16010 $3995

Operate all bands anywhere
with any transceiver with the
MFJ-16010. It lets you tum ‘
a random wire into a transmitting antenna. 1.8-30
MHz. 200 watts PEP. Ultra small 2''x3" 'x4"

CIRCLE 86 ON READER SERVICE CARD

days if it burns up? Or before 90 days if
they say, ‘'Sorry, your limited warranty

Why take chances when MFJ gives you
the world’s leading tuner with no matter
what protection for a full year?

Hard-earned reputation

There's just no shortcut. MFJ is the
most trusted name in the business. More
hams trust the MFJ-9490 and MFJ tuners

IMFJ’s Mobile Tuner

than all other tuners combined.

Proven Reliability

MFJ has made more tuners for more
| years than anyone eise. With the
! MFJ-9490, you get a highly devioped
1 product with proven reliability.

‘- Continuing Service
' MFJ Customer Service Technicians
1 will help you keep your MFJ tuner per-
forming flawlessly -- no matter how long
" you own it. Just call (601) 323-5869.

Made in USA
The MFJ-9490 is made in USA. We're
not an importer adding profits and send-
ing your money to a foreign country.
Your Very Best Value
The MFJ-9490 gives you your very
best value — first-rate performace,
proven refiability and the best guarantee
in ham radio — all from the most trusted
name in antenna tuners. Don't settle for
a copy-cat when you can own an MFJ
original. Get yours today!

MFJ-945C
$8995

‘ Don't leave
home without
this mobile

tuner! Have an uninterrupted trip as the MFJ-945C
extends your antenna bandwidth so you don’t have
to stop, go outside and adjust your mobile whip.
Small 8 x 2 x 6 inches uses little room. SWR/
Wattmeter and convenient placement of controls
makes tuning easy in motion. Balun. Covers 1.8-30
MHz. 300 watts PEP. Mobile Mount, MFJ-20, $3.00.

MFJ’s Versatile 1.5 KW Tuner

3 MFJ-962C lets you use your

5“” 952:5 barefoot rig now and have the

229 capacity to add a 1.5 KW PEP
amplifier later. It covers 1.8-30 MHz.

You get MFJ's peak and average reading Cross-
needle SWR/Wattmeter. It reads forward/reflected
power in 200/50 and 2000/500 watt ranges. Lamp
uses 12 VDC or 110 VAC with MFJ-1312, $12.95.

Plus . . . 6-position antenna switch and tefion
wound balun with ceramic feedthru insulators for
balanced lines. 1084 x 4'2 x 14-7/87 in. $10 s/h.

MFJ’'s VHF or UHF Tuners
ME) dos "' SG QIS pus
MFJ-921 VHF :

tuner covers both
2 Meters and the 220 MHz bands. HF.I 924 COVETS

440 MHz. Built-in SWR/Wattmeter. 8'' x 22" x
3", 2-knob tuning convenient for mobile or base.

Nearest Dealer/Orders: 800-647-1800

MFJ MFJ] ENTERPRISES, INC.

Box 494 Miss. State, MS 39762
MF]J . .

(601) 323-5869: TELEX: 53 4590
FAX: (601) 323-6551: Add S5 s/h.

: makfng guality affordable
) 1991 MFI] Enterprises, Inc.
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Parts List
Resistors
R1 1k potentiometer
R2 27K resistor
R3 1.8k resistor
R4 4.7k potentiometer
R5 15o0hm resistor
RE 22 ohm  resistor
All resistors are Va4 Watl
Capacitors
C1-Cé See the Table
C7 100 pF capacitor
CB 0.01 uF capacitor
C9,C12,C13,C16,C17 0.1 uF capacitor
C10 See the Table
C11 1.0 uF/35V tantalum capacitor
C14 10 uF/16V tantalum capacitor
C15 100 uF/25V electrolytic capacitor
Coils, ICs and Misc.
T1,T2,T3 See the Table
IC1 NEG02
IC2 LM386
SWi1 SPST switch
VC1 Variable tuning capacitor (three

sections: 10pF, 10pF and 20pF)
see the Table and the note below.

A kit of all parts including the PC board, the TOKO coils and the
tuning capacitor is available in the U.S. for $29.95 + $3 shipping
from Kanga US, clo Bill Kelsey N8ET, 3521 Spring Lake Dr., Findlay
OH 45840. Tel. (419) 423-5643, 7-11 p.m. Eastern. Kanga US will
supply the blank PC board separately for $6 + %3 shipping. The
complete kit is also available overseas from Kanga Products, 3
Limes Road, Folkestone, Kent CT19 4AU, Great Britain.

Variable tuning capacitor VC1 is also available as part # 2311007
from A.R.E. Surplus, 15272 S.R. 12E, Findlay OH 45840. Tel. (419)
422-1558.

The TOKO coils are also available from Penstock at (800) 736-
7862,

Finishing Touches

The casing and hardware
for the Sudden is a matter of
individual taste. The main
tuning capacitor does require
a vernier drive for best re-
sults. The input attenuator po-
tentiometer, R1, must have a
linear track and can be in the
value range of 50 to 2.2k
ohms. Sturdy wiring is re-
quired for good mechanical
stability between VCI1 and the
board.

Tuning up the receiver is
very simple. A signal genera-
tor or other low level signal
source is helpful, but it can be
tuned up with band signals.
The first step is to get the os-
cillator on to the band. This
may be done by connecting a
signal generator to C7 and ad-
justing the core on T3 until the
signal is detected. It is also
possible to listen for the signal
on another receiver. A simple
wire from the receiver anten-
na laid over the NE602 should
be enough to pick up the sig-
nal. The core, T3, is adjusted
to give the best coverage of
the band in question using
VCI.

The bandpass filter does re-

quire a little more work. I have obtained
surprisingly good results by simply peaking
T1 and T2 on signals in the band. The best
method 1s to feed a signal source into R1 and
adjust T1 and T2 several times. Begin in the
center of the band and peak T'1 and T2 for best
output. Then repeat this operation at either
end of the band, ending finally by again re-
peaking in the center.

The receiver does have a conventional 50
ohms input impedance. It is advisable with
such a simple receiver to attempt to match the
antenna to the receiver. A good operating
procedure 18 to turn up the audio gain control,
R4, to the point where the internal noise of
the LM386 just becomes a nuisance and then
use the attenuator, R1, as the main gain con-
trol. This is a simple receiver, and hitting it
with too much signal will bring out its worst
traits.

The Sudden is capable of very surprising
results for its simplicity. The morning that |
am typing this text, a Sudden builder tele-
phoned me to say he had been listening to
VKs on SSB with a dipole and a Sudden on 20
meters. It is simple, it is inexpensive, and it 1s
easy to build, but it certainly hears lots of
stations. It makes a very good first receiver
project or an ideal receiver for scouts or
school groups.

Build the Sudden, and enjoy! &

You can contact Rev. George Dobbs G3IRIV
at 8t. Aidan's Vicarage, 498 Manchester Rd. ,
Rochdale, Lancs, OL11 3HE, Great Britain.

AMATEUR TELEVISION

SEE THE SPACE SHUTTLE

Many ATV repeaters and individuals are retransmitting

only $89

Space Shuttle Video & Audio from their TVRO's tuned to

Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. Hfitis
being done in your area on 70 CM - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re-
peaters are springing up all over - all you need is one of

the TVC-4G ATV 420-450 MHz downconveters, add any

TVsettoch2, 3ord4d and a 70 CM antenna. We also
have downconverters and antennas for the 900 and

1200 MHz amateur bands. In fact we are your one stop

for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m-t 8am-5:30pm pst.  Visa, MC, COD

PC ELECTHONICS Tom (WEORG)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WBGYSS)
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VIDEO

Sell your product in 73 Magazine Call Dan Harper
& Louise O’Sullivan today 800-225-5083

A

(

: Line of
NO-GROUND-ANTENNAE

ANT-Ventures presents a new concept in
VHF mobile antennae. The unique design
allows these antennae to function effi-
ciently WITHOUT A GROUND PLANE.
Perfect for use on those vehicles with
plastic or fiberglass bodies. Great for
portable or appartment use, these anten-
nae can be mountedto wood or metal and
also directly to the back of your radio.

Pre-tuned atthe factory, these antennae provide opera-
tion across their designed band, with a VSWR better
than 1.3:1 and a power rating of 200 watts.
MARS/CAP operation is possible without retuning.

Model NG-144-1 mounts directly onto a S0239 connec-
tor and model NG-144-2 mounts into standard 3/8
mounts which are optionally available from us.

ANT-Ventures

P.O. Box 776
McHenry, IL. 60050
(815) 344-1702

See us Sept. 21 & 22 at Radio Expo in Grayslake, IL.
Dealer inquiries invited

The All o0 BN | R

NEW

A

Only $3995

+ $4.00 58H
{ Bnois resicends a0 8 25% sa0s 1)

CIRCLE 43 ON READER SERVICE CARD



S TAR TE K INTERNATIONAL INC

FREQUENCY COUNTERS
GREAT NEW MODELS - SUPER LOW PRICES

1onzw0w 3,5 GHZ

= StarCab™
ALUMINUM CABINET

= 8 RED LED DIGITS
= 3 GATE TIMES

= DISPLAY HOLD

= MMIC AMPLIFIERS
= 3-5 HR BATTERY
= NI-CAD'S & ADP

= YEAR WARRANTY
= MADE IN USA

THE NEW MODEL 3500

FROM THE ORIGINATOR OF THE "HAND HELD"
COUNTERS IN THE StarCab™ STYLE CABINETS,
WITH EXPERIENCE PRODUCING OVER TWO
DOZEN SUCCESSFUL FREQUENCY COUNTER
MODELS SINCE 1975, FRED HUFFT- W4PLM
HAS DESIGNED THE 3500 WITH
UNPRECEDENTED FREQUENCY RANGE,
FEATURES AND QUALITY IN A VERY
AFFORDABLE "POCKET SIZED" COUNTER.

COMPUTER DESIGN AND STATE OF THE ART
COMPONENTS PROVIDE UNCOMPROMISED
RELIABILITY AND PERFORMANCE.

.

. A VERY
el SPECIAL
OFFER

MODEL

1500A

00"

ES
Buy this quality 1500 MHZ Counter

for only $66. when purchased with the
following items:

= 1500A FREQ COUNTER $8900 66.00
= INSTALLED NI-CAD PACK 20.00
= 110VAC ADP/CHARGER 9.00
= 12VDC AUTO ADP/CHGR  9.00
= VINYL CARRY CASE 12.00
s TELESCOPING ANTENNA 12.00

#S0-15 $15+00 128.00

ONLY $128. FOR ALL 6 ITEMS

TO SUBSTITUTE MODEL 1500HS ORDER #50-HS $175.

2500 #S0O-26 225.

3500 rSO-36 265.

T 1.6 GHZ PRESCALER - AMP
L & SIGNAL BAR GRAPH

Extend range of any counter
capable of counting 16 MHZ

* or higher to 1600 MHZ with
super sensitivity of 1-5 mV typ.
10 segment LED BAR GRAPH
displays RF signal strength.
StarCab™ aluminum cabinet.
110 VAC adaptor included.

MODEL AP-90

iakryy

]
uq.:
r
+> -
[
[
" !
’ i
]

iy Cing

FIND FREQUENCIES FAST
with any of these great pocket
Sized counters, available for immediate
deli from STARTEK.
in the
2500 & 3500. These new full ran
12 MHz, a 50 ohm RF input

the best values ‘

, from the 1500A, now only $89., 10 the new
counters feature a 1 megoh
10 MHz 10 2.4 GHz / 10 3.5 GHz for the 3500. The

‘?1‘.’“.-.

m input 10 Hz 1o

2500 & 3500 both feature MMIC amplifiers for maximum sensitivity, three gate
times for maximum display resolution of .1 Hz to 12 MHz and 10 Hz 10 2 &

3500 MHz, a DISPLAY H

switch and LED indicator to hold a reading and

suspend gating until turned off. Our DISPLAY HOLD switch works properly, it

does not change

the GATE selection when turned off, like some competitive

units. All of our counters use LSI circuitry, sub-miniaturized components and low

power design for able oper

batteries. For UL

HIGH SENSITIVITY the 1500HS can't be beat with

ation of 3-5 hours from internal 600 mA/Hr NiCad

ical

sensitivity of <.51t0 <1 mV RMS from 10 MHz to 500 MHz. Our 1500A offers
great quality and performance at minimal cost. All counters have a full year
parts & labor limited warranty. Check out our VERY SPECIAL OFFER for any

model packaged with sever

1S00A 1S00 HS 2500
ECONOMY ULTRA HIGH FULL RANGE
MODEL SENSITIVITY +HERZ INPUT
1-1500 MHZ 1 MHZ- 10 HZ-
1500 MHZ 2400 MHZ
2 GATE TIMES
2 GATE TIMES 3 GATE TIMES
LESS NI-CADS
& AC ADP DISPLAY HOLD DISPLAY HOLD
589‘ ‘1 59— ¢1 0-

of our most popular accessories.

2 OFTIONS for the 15600A
#BP-16 NiCads for 1500A (installed) § 20.00

#AC-16 110 VAC adp/chgr for 1500A 9.00
s ACCESSORIES for all models

#TA-80 Telescoping BNC antenna 12.00
#RD-800 800 MHZ Rubber Duck-BNC  29.00
#CC-90 Black vinyl zipper carry case 12,00
#DC-890 12VDC Auto adaptor/charger 9.00

= PROBES

#LP-22 Probe, Low Pass/Audio $22.00
use with 2500 & 3500.
Attenuates RF noise.

#P-110 Probe, freq counter or
scope use, 1X, 10X,
200 MHZ scope use,

38.00

STARTEK inrernaTionaLl inc
398 NE 38th ST., FT. LAUDERDALE, FL 33334

FAX (305) 561-9133

NEED MORE INFO - CALL
HAL MANDERY- KK4UN
SALES ENGINEER

TERMS: Shipp
of total. COD fee $3.75. Payme
o change without notice.

CIRCLE 247 ON READER SERVICE CARD

ORDERS ONLY - TOLL FREE

800-638-8050

INFORMATION (305) 561-2211

ing-handling charges for Florida add $4 + tax,

US & Canada add 5% ($4 min, $8 max), all others add 10%
nt by VISA, MC, DISCOVER,
COD ftor CASH or MO. Prices and specifications are subject

)




A 10M Sideband
Transmitter

Number 5 on your Feedback card

Add voice to your QRP station.

by Bruce Auld NZ5G

D escribed in this article is
a relatively simple, VFO
controlled, double-sideband
transmitter with 1 watt output
for 10 meters. It's capable of
easy and comfortable commu-
nications. For example, while
this transmitter was still bread-
boarded, with its innards
splayed all across my station
operating table, I contacted
K7EVL in Wenatchie, Wash-
ington, on the first call. He
checked my signal, and he, my
two-year-old Katie, and I had a
merry contact.

The sideband transmitter is
designed for hams who are in-

terested in construction. It is
also aimed at hams who are
neither technicians nor engi-
neers, but who possess some knowledge of
RF construction technique. Where possible
I've used commonly found parts, commonly
used values, and the smallest number of dif-
ferent parts possible. Unless you live in a
major city, however, you may have to mail-
order some of them.

This project is my distillation of the excel-
lent work of W7ZOI and WATMLH, whose
projects taught me the vagaries of sideband
generation. It employs simple, known cir-
cuitry with no surprises. It is not single
sideband because of the added expense and
circuitry to filter the unneeded sideband.
However, with plenty of room to spare on 10
meters, this is no problem. The transmitter
employs a manual transmit/receive scheme
so that inexpensive microphones without
PTT mechanisms can be used, and it is in-
tended to be used with the ham’s existing
station receiver.

The Circuit

Figure 1, the block diagram, shows the
flow of the transmitter. The whole of the
circuit is designed in modules and intercon-
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Photo A. A 10 meter transmitter you can build yourself!

nected to form a team. Constructed this
way, it's easier to understand and trou-
bleshoot.

S Referring to Figures 2, 3,
and 4, the transmitter 1s cen-
tered around an 11 MHz IF.
This frequency was chosen on-
ly because I had a bunch of 11
MHz crystals on hand. Any
convenient combination of fre-
quencies for the [F/'VFO com-
bination can be used to reach
the 28 MHz goal. The trans-
mitter employs the simplest
form of sideband generation, a
single transformer and two
diodes. It is fed with audio
from the mike and its amplifi-
er, and mixed with the 17.5
MHz VFO signal. In order to
place the VFO frequency as
low as possible for stability, a
mixing scheme was used
(hence another 11 MHz crys-

tal). For this purpose, the magical NE602

was used, which is a wonderful device. This

chip is a double-balanced mixer boasting an
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Figure I. Block diagram of how the 10 meter sideband transmitter works.



FREQUENCY COUNTERS e e sy riee po Dyt

RAMSEY ELECTRONICS

2 WAY RADIO
SERVICE MONITOR

COM-3, the world's most popular low-cost service monl-
tor. For shops big or small, the COM-3 delivers advanced
capabilities for a fantatic price—and our new leasa pro-
gram allows you 1o own a COM-3 tor less than $3.00 a day.
Features =Direct entry keyboard with programmable
memaory =Audio & transmitter frequency counter «LED bar
graph frequencyfarror deviation display =0.1-10.000 uv
outpul levels *High receive sensilivilty, less than § v
=100 kHz 1o 999 99595 MHz =Conlinuous freguancy cover-
age *Transmil protection, up © 100 watls =CTS lone
encodar, 1 kHz and external modulation.

FANTASTIC 2M FM TRANSCEIVER

SYNTHESIZED—NO CRYSTALS TO BUY!

Aamsey Dreaxs the pnce Darmar on 2 meter ngs' Here's the oeal
rig for feld days. hamiests, vacabons, second cars and packet (#
oven has dedicated packet connechions). Six expandable duode-
programmed channels, SW RF cutput, sensitive dual conversion
reciéivir and EASY assembly. Why pay mora for a secondhand
obd rig when you can maks your own for less. Have some fun with
your own truly AMERICAN-MADE FM rig! This kit comes com-
plala except for the case, mike and speaker—ICOM or equal
speaker-mikes plug right in. Add our own beautiful case set for a
pralessonal factory look.

FTR-148kit ....... .. $149.85
FTR-146-C metal case |.’- knob set . . . $24.95

Finally, a low-cost lab quality signal generator—a true
alternative 1o the §7.000 generators. The ASG-10 is a
hard working, but aasy fo use generator ideal for the lab
as well as for production test. Lease it for less than $3.00 a
day. Features *100 kHz to 899 MHz =100 Hz resolution 10

500 MHz, 200 Hz above = - 130 to + 10 dBm outpul range ——
0.1 dB ouiput resolution =AM and FM modulation 20
programmable memaries *Output selection in volts, dB, 2MTR & 220 BOOSTER AMP

dBm with instan! conversion batween unils *AF oulpul
reverse power prolected =LED display of all parame-
lers—no analog guesswork!

Here's a greal booster for any 2 meter or 220 MHz hand-held unit.
These powear boosiers deliver over 30 wats of outpul, allowing you 1o
hit the repealer's tull guieting while the low noise preamp remarkably
improves recaption. Ramsay Electronics has sold thousands of 2 melar

= - - ers a1 a fraction of the cost
CT-70 ?Hlﬁljﬁzﬁ MHz CT-90 SDIGITEG00 MHz CT-125 EIIH!T I:‘Z GHz ey RS X —a
i E - Fully wired & testad §7995
PA-20 220 MHz POWER BOOSTER (B X power gain)
Fully wergd & 1estia §79.85

QRP TRANSMITTERS HAM RECEIVERS

Ramsey Electronics has been manulacturing elec-
tronic test gear for over 10 years and s recognized for NEW CT-250 2.5 GHZ
s &b qualty products atf breakthrough prices. AR of
our counters carry 8 lull one-year warranty on parts
and labor. We take greai pride in being tha largost ACCESSORIES FOR COUNTERS 2!, 3', “. lllﬂ 2', 3‘. lll, '“
manufaciurer ol low-cost counters in the anlire Telescopic ship antenna—BNC plug, WA-10 $11.85
U.5.A. Compare specifications. Our counters are full- High impadance probe, ight loading, HP-1 $16.8956 cw ml"mmms l“ “m IIEI}'EWEIIS
featured, from audio to UHF, with FET high Low-pass probe, audio use, LP-1 .. ... .. .. $16.85
impadance input, propar wave shaping circuliry, and Direct probe, genaral purpose use, DC-1 $16.85
durable high quality epoxy glass plated-thru PC Tilt bail, elevates counter lor sasy viewing, TB-70 $9.85 Join the fun on QAP! Thousands af these mini-rigs have Bulld your own minl ham statlon. Sensilive all-moda
board construction, All units are 100% manufacturad Rechargeable internal batery pack, BP-4 .., ... §9.05 beéen sold and tons of DX conlacts have been mada. AM, CW, SSB receivers use direcl convaersion design
in the U.S.A. All counters feature 1.0 ppm accuracy CT-90 oven timabase, 0.1 ppm accuracy, OV-1 .. 59.85 Imagine working Eastern Europe with a $30 transmil- with NEB0O2 IC as fealurad In QST and ARRAL hand-
ter—that's ham radio at its best! These CW rigs are ideal books. Very sensitive varacior tuned over entire band
ALL COUNTERS ARE FULLY WIRED & TESTED mates to the receivers at right They have two-position Plenty of speakar volume. Runs on 8V battery. Very
— - variable crystal control (one popular QRP XTAL includ- EASY 1o build, lots of fun and educational—ideal for
—MODEL | FREQ.RANGE | SENSITIVITY DIGITS _ OLUTION i ed), one watt output and buill-in antenna switch. Runs on beginner or old pro. New 30-page manual. Add the case
CT-50 20 Hz-800 MHz < 25 mV 10 500 MHz 8 1 Hx 10Hz $189.95 12VDC. Add our matching case and knob set for a hand- sot for wall-fited professional look
CT-70 20 Hz-550 MHz < 50 mV 1o 150 MHz 7 1 Hz. 10 Hz, 100 Hz $138.85 ?mfmshﬂdlm 320,95 "Wiﬂsmwmﬂfmwmm oD h A mﬁﬁ
2 > our choice O - HR-20, . !
CT-80 10 Hz-600 MHz 10 mV 1o 150 MHz 9 0.1 Hz. 70 Hz. 100 Hz $168.95 tﬁpa:ﬂ'rhmDFIPEﬂaﬂlﬂntEﬂ} Matching case & knob set. CHR $12.85

< 150 mV 1o 600D MHT

Matching case 4 knob set, CORP $1295

CT-125 10 Hz-1.25 GHz < 2amy 1o 50 MHz ) 0VHz, YHz, "0OHz $18995

< 15 mV 1o 500 MHz
< 100 mV¥ 1o 1 GHz

E-ZKEY CMOS KEYER 2,6,10 MTR, 220

CT-250 10 Hz-2. 5 GHz < 25 mV 1o 50 MHz 2 D1 He, 1 He. 10Hz £330 .95
typicaily 3 0 GHz < 10 mV o 1 GHz

FM RECEIVERS

Sand perfect CW within an hour of recening thes kit
Easy-to-tusid kit has ssdetone oscillaior. speed control

<50 mVi025GHz

PS108 10 MHz-1.5 GHz, < 50 mV Convern your existing countar $89 85
Prescaler divide by 1000 o 1.5 GHr

and k&ys most any trangmifler Runs tor months on a 9y
own key for exira savings. Add our maichung Cass sol

RADAR | BROADBAND ,
SERES $89.95 | PREAMP . »

01 R 2 & e on)y i ACTIVE ANTENNA

lor complete siation ook
CW-7 kit .. $24 95
Matching case knob sat, CCW $12.95

r_-"'ﬂ — I ; EM-3

ﬁ-? Boost those weak signals to your Pick the unit that's right for you, All

scanner, TV, shortwave radio or Ire- units transmil stable signal in BB~ ram far ” nawire performance with Keep an ear on the local repealer gang, monitor the cops,
quency counter. Flat 25 dB gain, 1 lo 108 MHz FM band up 1o 300" excopt ::;“;: dg:gm: ﬂif:::ﬂ. Eﬁ;;:ﬂf:ﬂﬂigfﬂdﬂmh has dual check out the weather or Just plain listen around. These
Mew low-cos! microwave Doppler | 1000 MHz. 3 dB NF. BNC connectors for hi powear FM-4 that goes up to 3 HF and VHF circultry and buill-in whip antenna, as well sansitive superhel receivers are ust the licket. They lune
radar kit "clocks'’ cars, planes, boats, | Runson 12 VDCor 110 VAC. mile as external jack. AF gain control and 9V operation any 5 MHz portion of the band and have smooth varactor
horses, bikes of any large moving ob- | PR-2, wired, includes AC adapter FM-1, basic unll ...... .. $5950 makes unit ideal for SWLs, traveling hams or scanner tuning, dual conversion with ceramic IF fiers, AFC, ad-
ject. Operates at 2.8 GHz with up to o-.. 958.95 | FM-2, as above bul with added mike buffzs who nesd holter reception. The malching case justable squeich and plenty of speakar mlmlne_lﬁl.lms cagy
1/4 mile range. LED digital readout preamp . $7.950 and knob set gives the unit a hundred dotlar look! 9V batiery and performance that rivals the big rigs! For a
dieplays spead n miles par hour, kilo- z, F““‘En m Fhi-4, Inng_rﬂnge. h."-;'h poweT with AA-T Kit £24 05 complate finished pro look, add our malching case and
melars ol mU' o 'Ht mr mr}dl 'I"“’rf mh‘? Elﬂﬂ EEI’.‘IM. Wh Hmmrg Ca=n ﬁ hm‘n “‘-. CM - i‘? 5.5 ’Il‘l.‘.lb EI “"I'“'_F m wmu
Earphons outpu! allows for Iistening 10 Easy 10 build Bie et B et up voices 10" away $14 95 FM mmmw recenver kil £29 95
actual doppler shift Uses two 115 col- RS FM-3, complete unil includes case, SP EECH SCHAM BLER Specily band- FR 146 (2m), FRE (6m), FR10 (10m), FR-
foe cans ior amenna (nof ncluded) T}'EE gan, 1w;n' BW oud. E;:;:a battery, switch, antenna, and bulli-n 220 {220 MH1)
and rung an 12 VDC. Easy 10 busld— li‘::;ﬂmir:::diﬁﬁam mag- condensor mike. Excelient hidedity, Communicate in tolal privacy over phone or radso. Kit Matching casa & knob sel, CFR - 1255
all microwave circutry is PC stripiing azing sitiches. Complote with all very small, ki $1695 0 teatures full duplex operation using frequency inver-
Kt includes delivery. ABS plastic case | o0 (SOl T S FM-3WT, as above, but fully wired son. Both mike and speaker of kne infout connections FMSTEREO TRANSMITTER
with speedy graphics for a profession- | o4 W L oo oo s $29 5% and tesied $19958 Easy hookup to any radio. and telephone use requires
al oDk A very uselud and full-pf-fun Kt TR-1. AF sensed T-R relay kit $8.95 SMC. mnaature senstive mdee car- no direct connection’ Easy 1o budd 2 IC orcuit. Can also
tridge for FM-1, 2, 4 52950 e used io descramble many 2-way radko Signals Fin- Run your cwn sierec FM station' Transmit a stable signal
ish your kit off with the handsome case & knob set in the standard FM broadcast band throughout the houss,
MICROWAVE MUSIC MACHINE PACKET RADIO LO NOISE PREAMPS 557 ki 29 85 dorm or neighborhood. Connects easdly 1o line outputs on
INTRUSION ALARM Neat kit thai wil produce 25 diter- | Commodure C84/128 packet | Make that recisver come [|_Malching case & knob set, CSS $12.95 COD player, tape decks, efc. fluns on 9V banery, has

A real microwave Doppler
sensor hal will detect a hu-
man as far as 10 leal away
Operates on 1.3 GHe, and is
not affected by heat, light, or
vibrations. Drives up 10 100
mA culpul, normmally opan or
closed, runs on 12 VOC,

Complele kit MD-3 . $16.95

TONE DECODER VOICE ACTIVATED | TELEPHONE

& compigle lone decoder § SWITCH TRANSMITTER

¥ asings PUboard Fea- | Voice acltivated ] Min-sired with profes-
yraz 400-5000 Hr ad gwitch kil provides | sional parformance.
uStable mnge va 20<em | swiiched outpul with | Self-powered from
01 woltape reguiation, S67 | curren! capability up | phone line, transmits
C Ussld for louchdone | t0 100 mA. Can anwe | in FM broadcast band
el cslacion FSX s redays lights, LED, or | up 1o % mie. Insials
Zan aso be used 38 B B | even 2 tape recordér | easily anywheare on
= oneexoder Rason | mator. Runs on 9 ) phone ling o mSaoe

390 1.2 vl Yo phiore? e
Somplee vt TD-1 3595 § VS-1 it $6.95 | PB-1 it $14 85 5P $2995 Case(SP $1285 | Shortwave converter kit, 5CI $24 95 book

Malching case set lor SR, CSR .. 51285 AR-1 kit . .. 52495
MCKLE STIK LIGHT BEAM FM RADIO SUPER SLEUTH BROADBAND Matching case set lor SCI.CSC - $12.95 Matching case set, CAR $12.85

A shocking kit' Bink- | COMMUNICATORS | Fulk-fledged superhet,
ng LED aftracts vic- | Transmils audio over | microvoll sensdivily,
ims to pick up inng- | infrared beam up 1o | IC detector and 10.7
:ent-looking can— J 30'—use simple lens- | MHz IF. Tunes Std.
qau watch the fun! | esto go up to % mile! | FM broadcast band as
deal lor olfice dosks, | Hum free, uses 30 kHz | well as large portions
sarties, nosey know- | carrier. Great for wire- | on each end. Ideal for
l-alls! less earphones or un- | “"'bug’ receiver, hob-
"S- Kil $0.95 | detectable "'bug." by experimenls or
Transmitter + receiv- | even a8 FM radiol
ersel, LB5B  $19.95 § FR-1 kit $14.85

internal whip antenna and sxternal antenna jack. Add our
case set for a “"siaiion” look!

FM-10 kit . . £2095
Matching case sat, GFM .- 512.95

AIRCRAFT RCVR

ant cizescal and populw lunes. | radio interface Uses lamous § ALIVE! Small sire lor sasy

plus 3 doorchime sounds. Lots of | German Digicom software. Fea- | installation with H-0 tuned SHOHTWAVE HECEIvEH
fun for doorbells, shop, or siore en- | tures EXAR IC chip sef for ref- | input for peak performance
frances, car horn, mudic boxes, etc. | able operation—runs HF or | Excellent gain and noise fig-
Auns on 9V batery or wall rans- § VHF tones. Includes FREE disk | ure—guaraniaed o improve
farmer. Excellen speaker volume § software. PC board, all neces: | reception! Specily band:
and adjustable lampa and pilch. § sary pars and lull documenia- | 2M—PR-10, 220 MHz—FH-
Add our case sel for 8 handsome J lian. 20, 440 MHz—PR-40,
finished look Completa kit, PC-1 $48.95 | Each kit §$17.05
Complata kit, MM-5 $24 85
Case + knob sef, CMM-A | 512,95

Fantastic receiver tha! caplures the world with just a
12° antennal Can recoive any 2 MHz portion from 4-11
MHz. True superhat has smooth varactor tuning, AGC,
AF gain control, plenty ol speaker volume and runs on a
@V banery. Fascinating Sooul, school or club project
prowvides hours of fun for even the mos! senous DXer
For the car, consider ow shoftwave converier. Two
swilchable bands (in 3-22 MMz range), each 1 MHz
wice—tunable on your car racko dial  Add some inferes!
o your drive home!

Shortwave recerver bl SHI $27 85

SPEAKER PHONE
Talk on the phone hands-free, greal 1o pul 0
shop or shack, press the buflon 10 answer—no
actual phone neaded Works same 85 COmmar-
cial units. Talk from anywhere in room, phone
ine powered—no baftery needed Super for
family and conference calls or buy two for
hands-fres intercom’ Add our case sot for a pro

Héal excting Srcrafl COMMUMNICADOMNS—aCK up planes
up 1o 100 milas away! Receves 110-136 MHz AM air
band, smooth varacior wuning suparhel with AGC., oe-
ramuc filler, adjustable squeich, axcellent sensstrvity and
lots of speaker volume. Runs on 9V baftery. Greal lor air
shows Or just hanging around the airport! Mew 30-page
manual dataie pilot talk. oo Add case sef for “pro”

PREAMP
Very popular sansitne

alpurpose preamp. ettt
ideal lor scannaer, s et e e i
TV‘EI VHF.I'UHF rlﬂ‘, Lll::l.-;..l-:l .1 I:|-.- __I:LIII-:_.IHI: i :r ..l-l-l-:.-.-. ; _-. _

countars. Lo mm'?ﬂ 4 50 «Drders under 520 add 53 00, «MNY resi
dE galnl 1m hH:_.' genls. adg e sales tas. *H)-glay parts ..l..llr-|||!|,- -

A supar sensilive am-
plifiar which will pech
up a pin drop at 15
feai! Greal lor moni-
tonng baby s room or
as general purpose
amplifier. Full 2W rms
output. Runs on 6 1o
15 volta, usas B-45
ohm apeakar,

BN-8 kit

PHONE ORDERS CALL

EHI. !:'I'U'-'IE VD: EIP- oF M. &1 -year parts & IADOF wWairanly on wnndd

el FAX 716-924-4555
B RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564

CIRCLE 34 ON READER SERVICE CARD

35.85
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Figure 2. The VFO board.

onboard oscillator. A very respectable signal
can be developed with one of these.

The signals from the sideband generator
and VFO are amplified and fed into a diode-
ring mixer module, U3. The jumble of fre-
quencies that emerge go through a 28 MHz
three-pole bandpass filter and a very nice 50
mV 28 MHz signal results. From here it only

needs to be amplified. The next two stages are
simple class A broadband amplifiers. The
final amplifier transistor is the well-known
2N3553. In my unit, however, I use an inex-
pensive alternative, an RCA 4013 that [ pur-
chase from my friendly local parts merchant
in single lots for 89 cents each. It performs
equally well, and I appreciate the price more

each time I destroy one experimenting.

The switching circuitry 1s designed to
change the antenna from receiver to transmit-
ter and to apply voltage to the amplifier chain
during transmit periods. The NE602 VFO
stage is free running for the sake of stability,
but the carrier oscillator in the balanced mod-
ulator is normally off. This stage is switched
on during transmit periods and for spotting
your frequency in the station receiver. This is
necessary because you would otherwise hear
your carrier (though it has been suppressed)
in the receiver all the time. These functions
are carried out by a simple DPDT relay and
two SPDT toggle switches.

Construction

The transmitter is constructed on three sep-
arate circuit boards. Their size was chosen
mostly at random, but I have arranged them so
that they will fit in a Radio Shack cabinet. The
etching pattern and the parts placement guide
are provided in Figures 5-7. The parts place-
ment diagrams are viewed from the compo-
nent side. If you use double-sided PC boards
for the balanced modulator or the amplifier,
be sure to rout out a space around each hole on
the component side. I do this carefully with a
%" drill bit. Single-sided material should
work just fine for these boards, however.

One may wonder why a single board is
not used for this project. Briefly, I have
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MICROWAVE TRANSVERTERS

P HUGE "o

» Big 92 page 8% x 11" Format

In our continuing effort to present the best ® Communications Receivers
in amateur radio features and columns, we : ;g;t:r?éfsnece ivers
recognize the need to directly to the :

s = 4 ® Amateur HF Transceivers

source—you, the reader. Articles and ' ===
columns are assigned feedback numbers, ® VHF-UHF Transceivers SHF 1240 Complete Transverter
® HTs and Mobiles SHF SYSTEMS  No lune finear transverters and transverter kits for

— el
LARNE B

which appear on each article/column and skt i dseyyastebepin
are also listed here. These numbers corre- ® Amateur and SWL Antennas ockude mixer 990 LO. P.C. boseds, il snd il components: Bl
1 units include |FJD.C. switchboard, conneciors and compact low
s!:ond'tn those on the feedback card oppo- ® Accessories and quts A winatgf s e Srroe dupnlmanri
E;.IE this par?e. {.':1 the tI:ard, please check ® RTTY and FAX ECIUImeIIt SHF 900K 902.906 MHz : somW Kit$130 Built $265
the box which honestly represents your SHF 1240K 1296-1300 MHz 10mW Kit§149 Built $265
Dpiniﬂn of each article ﬂyrl CDEI‘HH 4 . Bnﬂks Hnd Manuals SHF 1269K 1268-1272 Oscar ModelL 10mW H_IIEH-U Built $255
' ’ b SHF 2304K 2304-2308 MHz 10mW  Kit$205 Built $325
Do we really read the feedback cards? S8 UUniversal Radio SHF 2401K 2400 MHz Mode S revConv Kit$155  Built §255
$1to SHF 3456K 3456-3460 MHz 10mW  Kit$205 Buit $325
You bet! The results are tabulated each 1280 Alda Drive Dept. 73 SHFLOK 540-580MHzL.O.  50mW Kit$ 66
month, and the editors take a good, hard 'SSHll Reynoldsburg, OH 43068 CALL OR WRITE FOR COMPLETE CATALOG
look at what you do and don't like. To show Tel. 614 866-4267 \ DOWN EAST MICROWAVE

our appreciation, we draw one feedback o Bill Olson, W3HQT EA
br == Box 2310, RR1 Troy, ME 04987 [_J

card each month and awaiid t}he lucky win- (207)948-3741 FAX: (207) 948-5157
ner a free one-year subscription (or exten-
sion) to 73.

To save on postage, why not fill out the
Product Report card and the Feedback

card and put them in an envelope? Toss in HA M RA D’ O CLA SS’ F I E D S

a damning or praising letter to the editor the b’-_week’y C’HSSI'ﬁEd

while you're at it. You can also enter your

QSL in our QSL of the Month contest. All newsletter for ham radio operators

for the low, low price of 25 cents!

Feedback# Title

1 Letters
2 Never Say Die
3 QRX
4 The Sudden Receiver
5 A 10M Sideband Transmitter
6 Simple Gain Antenna for 903 MHz
7 Microprocessor Repeater
Controller
8 Review: Kenwood's TH-77A
Dual-Band Walkie
9 Low-Pass Antenna Tuner e i
10 Hams with Class : '- e r v
11 Review: The Drake R8 Receiver

12 Homing In r - —mal ‘ TRE

13 ATV | Transceivers, Amplifiers, Antennas, Computers, Tubes
14 73 International

15 Above and Beyond CALL OR WRITE FOR YOUR FREE COPY!
16 Hamsats 708/475-7802

17 New Froducts 739 Dobson St., Evanston, IL 60202

18 Barter 'n’ Buy '
19 Special Events The best rates, with the best readership.

20 RTTY Loop
21 Ham Help

22 QRP HAM RADIO TOY STORE, Inc.

23 Ask Kaboom ' | UNCLE ELMER SAYS: Come
in and operate our demo station

24 Random Output | )
25 Propagation 3 3 featuring TEN-TEC radios. 1r.1r
26 Dealer Directory u CALL for low pHics. uen

117 WEST WESLEY STREET - WHEATON, IL 60187 - (708) 668-9577
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Figure 4. The 1 watt amplifier and switching board.

found that separating these stages greatly in-
creases interstage isolation. Grounding is en-
hanced and a greater overall stability can be
achieved.

| recommend that you build the transmitter
in stages and get each stage running properly
before you proceed to the next. Some hints
for construction of the various modules are as
follows:

The VFO

The VFO is the single most important part
of the transmitter. If care is not taken to
observe basic construction rules, the VFO
will drift and you will be very unhappy with

the rig. This PC board must be single-sided.
Using double-sided board near the frequency

determining components of the VFO will in-

troduce unintended capacitance that’s un-
stable with temperature change, causing
drift. One frequently overlooked component
in this regard is the tuning capacitor. Some
home-brewers mounted them on a small
square of single-sided board soldered verti-
cally on the VFO board and directly behind
the panel-mounted vernier dial. This mount
actually forms one wall of the VFO compart-
ment. If you follow this method, make sure
the wall is not made of double-sided PC
board. Of course, if you use a small alu-
minum box to house the VFO, this will not be
a problem.

L1 lies face down on the board, glued in
place after you have determined that the VFO
is oscillating in the right place. I have allowed
for a small trimmer for adjusting the VFO
frequency, but squeezing together or spread-
ing apart the turns of L1 will also work.
Make sure that all of the parts coming off of
pins 6 and 7 of IC1 are mounted as rigidly
as possible.

The Balanced Modulator/Mixer

The balanced modulator/mixer board is the
easiest to build and the least critical, except
for the bandpass filter. Simply populate the
board with parts. The spacing [ have used for
the pads on the board may not match your
junk box parts, but 1 encourage you to use
what you have. Notice, however, that the
values for the fixed capacitors in the bandpass
filter are rather specific. This stage is the
most unforgiving of mistakes, and these val-
ues must not be changed casually. If you have
no 4.7 pF capacitor, then try a 5 pF. Like-
wise, a 10 pF might be substituted for the
10.7 pF unit, but beyond that type of substitu-
tion, you may significantly affect the per-
formance of the filter.

Note that there 1s a 6 dB pad (composed of
R10, 11, and 12) at the output of the balanced
modulator. This helps to achieve a good 50
ohm load for the balanced modulator, and the
same input impedance for the following am-
plifier stage. Originally, I designed the trans-
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Figure 5 (a) The VFO foil pattern. (b) Parts placment.
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/’f WE SHIP WORLDWIDE

WORLD WIDE AMATEUR RADIO SINCE 1950 212-925-7000

~  WE SHIP WORLDWIDE!
KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK. .
Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:00 PM
Come to Barry’'s for the best buys in town

= 0
T DRSI oM
ONV Safety IC-R71A, 751A, 781, 229H, R-7000, IC-765,
May We Help You With the Best in Commer- _ - , belts-in stock IC-726, 3220H, 475A/H, 735, IC-901, IC725,
- ' . IC-2410A/2500A

cial and Amateur Radios? Lew W2BIE, Toni, : b " -
Kitty WA 2BAP, and Jan KB2RV. Ha e De e YAESUO

FT T767GX, FT-757GXI, FT-747GX, FT-990,

FRG-8800, FT-736R, FT-'lﬂﬂ'DD
K E N WO o D FT-5200. FT-24[‘|ﬂ, FT-d?ﬂ

. ANTENNAS YAESU ICOM Landmobile HT s CES
el /5. AES. Cushrah, Hy-Gain, FT-23R/26/76 |C2/3/4SAT L?E;:ﬂmi: 1.35”&:1&?5 e Simplex Autopatch SDI-50 Will Patch FM

B Hustler, KLM. METZ, Urban,
4 MODUBLOX, TONNA, Butternut,
R Multi-Band

TS450S/AT, R-5000, TS-850S, TM241AJ
441A, TM-2550A, TR-751A, Kenwood
Service Repair, TM-731A, TS-811A,
TH225A, TM-631A, T5140S, TSG690S,
RZ-1, TS-T90A, TS950SD, TH-T7A,
TH27/4TA, TM-941A, TM-T41A

FT411E-811-911 FEI}EATIEEAT YAESU: FTH 2008/7008 Transceiver To Your Telephone. Greal For

FTH-2008/7008 IC2/4GAT/24AT UNIDEN, REGENCY, KING, : |
IC-A20/U16 MARINE ICOM: M7, M56, M700 Telephone Calls From mobile To Base. Simple

AVIATION ICOM: A20 H T., TAD To use. SDI-50, SSI-68.

L]

" W L L] . .'
Connect Systems (CSI)
PRIVATE PATCH V, Duplex 8200,
CS700
TUNERS STOCKED:

\ e LR T Eo i f e T." ———— s R e

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST., BETWEEN SPRING AND BROOME ST)

5 We Stock: AEA, ARRL, Ameco, Ameritron, Antenna Specialists, Astatic,
New York CIty’! égfdifixg‘;%g:::{i:BAEHDE:'EFPETSES Astron, B&K, B&W, Bencher, Bird, Butternut, CDE, CES, Cushcraft, Daiwa,
Eimac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics, Larsen, MFJ,
J.W. Miller, Mirage, Nye, Palomar, RF Products, Saxton, Shure, Tempo,

T vy COMMERCIAL RADIOS | Ten-Tec, TUBES, Yaesu, Vibroplex, Duplexers, Repeaters, Scanners, Radio
Aqul Se Habla Espanol STOCKED: ICOM, Maotoro- | Publications, Uniden, Kenwood, Maxon, RFC.
BARRY INTERNATIONAL TELEX 12-7670 la, MAXON, Standard,
Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
gﬂ'i'"ﬂﬁ- buﬁmegﬂﬂﬂ- b?wﬂ HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Monday-Friday 8 A-M to 6:00 P.M, b A el ion COMMERCIAL RADIOS stocked & serviced on premises.
Saturday & Sunday 10 A.M. to 5 P.M. (Free Parking) - ' .
RTILEX."'S S| Btatioad S peaters. .. Amateur Radio Courses Given On Our Premises, Call
-'Sprin _ Station”'. Subways: -
"Prince St. Station™. IND."'F"* Train-Bwy Station” ALL Export Orders Shipped Immediately. TELEX 12-7670
Bus: Broadway #6 to Spring St. Path-9th 51./6th Ave. SALES 3
ey y g EINAL Technical help offered upon purchase FAX: 212-925-7001

Ba"q EIGCtronics COI'P. For the best buys in town call:

Your one source for all Radio Equipment! Los Precios Mas Bajos en Nueva York

AMPLIFIERS MARINE RADIOS
STOCKED: ICOM M7, M11, M56, M700TY, M800 NYE MBV-A 3 Kilowatt Tuner
RF Concepts AVIATION PORTABLE ICOM A-20
Mirage KING KX-99
TE Systems - -
Budwig ANT. Products IC-H16/U16 :u|||ua|mm|lmmns
FLUKE 77, 83, 85, 87 Multimeters IC-W2A i : it
GEOCHRON -~ Panasonic MFJ-989C
World Time Indicators Shortwave Radios/Marine 2
. Kentronics Cnu.r.ﬂtcraft Coaxseal Stocked ==
VoCom/Mirage/TE SYSTEMS DAIWA gy KAM, KPC I, £
Amplitiers & 5/8 \HT Gain Computer Interfaces ol REPEATERS KPC IV, Data Engine, STOCKED 3
Antennas IN STOCK Stocked: MFJ-12708, METERS WRITE FOR DVR22 JRC  [f%
MFJ-1274, MFJ-1224, AEA QUOTES NRD-525, Wil
GI&GIELEGTHDNH:S ART1, PK-88, MFJ-1278T, PK-232 MBX moTOROLA AUTHORIZED DEALER JST135, M
Air Disk, SWL, Morse Coach WIFAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER NRD-535 Ik
Yo
AOR-ARS00, 1000, 2500, 2800, AUTHORIZED e
Professional 3000—wide range scanners : COMET ANTENNAS E -
Soldering Wide selection of SW & Amateur S O NY THCHES 'ToT Busiriess, SICHED $ 3
Stati Publications Gov L 2'“.?, etc. .! wll
48 wm: DIGITAL FHEE:I!.HE:? COUNTERS Slocked & seviced; | HEL | E
atts ' ,
$79 OPTOELECTRONICS model 1300 H/A. 0-1300MHz | T 0" 9reat prices! EQUIPMENT i §
2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000 IN STOCK 3
Long-range Wireless W e i '
s o EIMAC Telephone for export in stock Amateur Radio Course bt _DHAKE i
P ta 3-500Z ~ - o
E ."'”HEF’- F’HDDLEJ Hy-GamTuﬂrS :g
Products . .
— e e
51455 IN "':"; {_‘_H.-,_:-l"":.-. FREE of
- = hipoi i
AEA Isopoles BIRD MIRAGE AMPLIFIERS VIO 0N
(144, 220, 440 attmeters & ASTRON POWER SUPPLIES NowTENTEC | Yk Towes hotemen,
MHz), Isoloop. Elements Belden Wire & Cable, Int'l Wire PARAGON, OMN! V stocked Call
In Stock OPTO KEYERS STOCKED AMERITRON AUTHORIZED DEALER

CIRCLE 41 ON READER SERVICE CARD
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Figure 6 (a) The balanced modulator/mixer foil pattern.
(b) Parts placement.
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Figure 7 (a) The I watt amplifier/switching board.
(b) Parts placement.

mitter with such a pad at the end of the band-
pass filter, but found that the circuit was
stable enough without it. Also, I wanted the 6
dB back! You may find that a pad at the end of
the balanced modulator 1s not needed, and
gain the energy otherwise lost heating the
resistors.

The boards fit nicely into a Radio Shack
cabinet. I double-decked the balanced modu-
lator/mixer and amplifier boards on either
side of a 10cm by 10cm PC board. The ampli-
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fier board is underneath because all the ad-
justable components are on the other board.
You might consider making a cabinet of PC
board material. It 1s drilled and cut easily, but
plenty strong. If you can find a supply, you
will save money on expensive cabinets. Done
well, they can be lacquered or painted, and
rival even the most professionally prepared
cabinets in appearance. I also used a sheet of
single-sided board as a false bottom in the
cabinet. It helps establish a good ground plane.

Debugging and Tune-up

Viewed and constructed in modules, this
rig can be assembled swiftly. Each module
should be constructed and tested before mov-
ing on to the next. That way, a problem can be
eliminated before it arises.

It is probably best to assemble this rig with
access to a 35 MHz scope and frequency
counter, if possible. If you are so lucky, your
construction time will be drastically reduced.
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Figure 8. Base diagrams, all bottom view.

Being able to see a signal on the scope and
adjust the stage in question is a big help in a
sideband project where you are concerned
about speech waveform. If you do not have a
scope, do not despair. You can probably ad-
just the transmitter a little at a time with the
aid of the station receiver, its S-meter, and a
sharp ear. | have adjusted RF stages this way,
and while time-consuming, it can be done.

Construct the VFO and confirm that it os-
cillates at 6.5 MHz or so. Check this by
placing the scope probe on pin 7 of IC 1.
Confirm that the crystal oscillator, Q1, and
its associated components, are running, by
placing the probe at pin 1 of IC1. Tweak the
output of the crystal oscillator with its trim-
mer capacitor. Before adding amplifier Q2,
check to see that the product of the VFO
frequency and the crystal oscillatoris at 17.5
MHz or thereabouts. If the counter cannot
“*sitstill’’ on a frequency, the desired product
is not dominant. Tweak the IC’s trimmer for
maximum output at 17.5 MHz. Adding am-
plifier Q2 and tweaking its trimmer will fur-
ther preselect 17 MHz and amplify it to about
3 volts peak-to-peak.

If you have no scope, you will have to find
the oscillator’s signal in the station receiver.
Make sure you have the receiver's antenna
lead close to the oscillator for adequate pick
up. Adjust the same controls mentioned
above for a peak S-meter reading.

C2 sets the VFO’s bandspread at about 200
kHz. I chose 28.500 to 28.700 MHz, but
adding a turn or two to L1 will lower the VFO
frequency to the Novice portion of the band.
Eliminating C2 will greatly increase the total
bandspread.

Next determine that the balanced modula-
tor carrier oscillator, Q4, will run. It is nor-
mally off except during spot and transmit
periods, so you will need to temporarily ap-
ply voltage to it through its supply line resis-
tor, R9. Peak its output. Plug in a micro-
phone, adjust the audio gain (trimpot R27)
for maximum input to TS (clockwise) and
holler. You should hear your best Donald
Duck voice at 11 MHz, double-sideband.
View the sideband carrier on the scope or
listen to your signal n your station receiver
and adjust the carrier balance trimmers (C23
and 24) potentiometer for the greatest carrier
suppression. Even at maximum suppression,
you will still hear a loud carrier in your sta-
tion receiver. Adjusted properly, though, it
will be undetectable by other stations. I have
found that the audio gain trimpot is best set at
about mid-range for best voice quality.
Above that, significant clipping occurs.

L TWIST TWO ENAMELED WIRES TOGETHER. ITS HELPFUL TD
USE DIFFERENT COLORS.

2.WIND THE A, B PAIR ARQUND TORDID THE RIGHT NUMBER
OF TURNS. 3. SOLDER END B TD END A"

SAME PROCEDURE EXCEPT THREE WIRES.

Figure 9. Winding the (a) bifilar transformer,
and the (b) trifilar transformer.

The tricky part of the rig is the bandpass
filter. The jumble of products from mixing
the balanced modulator and VFO frequencies
are all present at its input, and you must
preselect the 28 MHz energy, pole by pole.
Start first at the top of L2 and rotate the
trimmer until you find a peak of 28 MHz
waveform. Repeat this process at each pole.
I have not tried this without a scope, and
would expect this to be a rather frustrating
part of the assembly if done by ear through
the station receiver. Adjust the filter without
voltage applied to the amplifier stages.

The rest of the circuit is broadbanded and
not adjustble except for the lowpass filter.
Final adjustment 1s made by tweaking every
trimmer in the unit for maximum output on a
wattmeter and spreading or compressing the
turns on the coils in the low pass filter for
greatest output. Take care that you do not

This is nota TNC

KantronicsWeathernode

This device gathers weather data at your station and
makes it available to others via an extemal TNC and a
Local Packet Network. Members of the Packet LAN

can simply ask for tables of temperature, wind direc-
tion or wind speed. The Kantronics Weathemode
then provides this data with the convenience of a

mailbox and with the speed of the

most advanced technology availe e,

Included with the KTU Weathemode is a custom
EPROM which provides temperature sensing, and *
with the weathervane and rain gauge options, can

Kantronics 1202 E. 23rd St., Lawrence, KS 66046
913.842.7745 TELCO BBS 913.842.4678 FAX 913.842.2021



THE RF CONNECTION Parts List
“SPECIALIST IN RF CONNECTORS AND COAX"
Part No. Description Price E'l,9,12,14,1?*15,23,25,31 36,47, |:-"-‘ll-l["-'
PL-259/USA UHF Male Phenolic, USA made $ .70 49 51 52 54 56 61 62 63 .64
83-15P-1050  PL-259 Phenolic, Amphenol 89 D A Sl AL e e
83822 PL.259 Teflon, Amphenol 175 C10,15,20,21,25,26,30,48,50,53 0.01yF
PL 59T USF Wl Silver TefionUsh 1.50 C16,27,32,33,37,38,39,55,60 10 uF, 16V elec.
UG r : ;
UG-176 Recucer for RG-59 & MINI 8 20 C11,57,58 100pF ! )
UG-21B/U N Male RG-8, 213, 214, large body  5.00 C2,13,18,22,41,43,45 80 pF “‘button’’ type trimmer
ggflan:-m i rfwatg STEE 3153.29]%?3.;214 iy C3 10 pF or similar NPO or air variable trimmer
now in go its UG- - : :
UG-21D/9913 N Male for RG.8 with 9913 Pin 3.95 C4 100 pF NPO
UG-21B/9913 N Male for RG-8 with 9913 Pin 5.75 C5 20 pF NPO
UG-146AM) N Male to SO-239, Teflon USA &.00 i 1
UG-83B/L NFemale toPL250, ToflonUSA 6,00 Co S0P Aifvanabie; panel Moukted
“THIS LIST REPRESENTS ONLY A C7.8 200 pF NPO
FRACTION OF OUR HUGE INVENTORY"' C23,24 10 pF trimmer, ceramic OK
C34,35 470 pF
C40 15 pF
THE HF. CONNECTION ’342 44 42 IJF
213 North Frederick Ave. #11W C46 10.7 pF
Gaithersburg, MD 20877 C58 200 pF
ORDERS 1-B00-783-2666
INFO 301-840-5477 FAX 301-869-3680 R16,42,36 4.7 ohms
RO B E S i
VISA, MASTERCARD, ADD 4% R11,17,31 39 ohms
UPS C.O.D. ADD 5400 PER ORDER H4.?.EE.35 47 ohms
CIRCLE 115 ON READER SERVICE CARD R18.41,39 100 ohms
R10,12 150 ohms
R2.,6,9,13,29,34,43.45 470 ohms
NOW YOU CAN USE R21 1000 ohms
THAT 75 OHM HARD LINE R7,38 1000 ohms, 1/2 wat
Yes, that LOW LOSS seml-rigid, 1/2 Inch, co-axlal cable i ot ol
o5, asam i ncn, cabe.
usad by the cable TV companies can now be sasily used R3,5,14,23,30 2200 ohms
for feeding VHF and UHF antennae. R19 3300 ohms
These HIGH QUALITY, LOW COST connectors and Linear R26,44,46 4700 ohms
Matching Transformers are especially designed for sasy R20,24 22k ohms
conection to the ALUMINUM shellded co-ax that can be R1,8,22,25 100k ohms
CIG TRHNSARE IS 1S Bureiin Vot R S RS R27 1k ohm trimpot
UHF serles connectors: R15 100 ohm trimpot
Male: HLC-75-UHF-M ( PL-258 type ) ... § 5.95 ea. .
Female: HLC-75-UHF-F (SO-239type) .. $ 5.85 ea., t; 7 ?; :ﬂ::: E?'g toroid

Linsar Matching Transformers:

144-148 Mhz: LMT-148-75-52-UHF .......... $ 24.95 ea. L5,6 8 turns, T-50-6 toriod
220225 Mhz: LMT-223-75-52-UHF .......... $ 23.95 sa.
430-440 ::?- ﬂ*ﬁ?mﬂﬂg : 22.85 ea. T1.,4 Primary 33 turns; sec. 3 turns over drain end, T-50-2 toroid
i 554 14 7 L R S W T R T2 Primary 18 bifilar turns; sec. 3 turns over center of primary, T-37-6 toroid
Add $.50 S&H per connector / $3.00 S&H per LMT § B Primary 20 turns; sec. 3 turns over trimmer end, T-37-6 toroid
(llinols residents add 6.25% sales tax. ) T5 10 trifilar turns, FT-37-43 toroid
ANT-Ventures T6,7,8 10 bifilar turns, FT-37-43 toroid
P.O. Box 776
McHenry, IL 60050 D1.3 1N914 or other small signal diode
815-344-1702 D4,5 Schottky diode preferable, but 1IN914 OK
Dealer Inquiries invited. D2 BV. 400 mW zener diode
CIRCLE 18 ON READER SERVICE CARD
Y1,2 11 MHz crystal
GIVE YOUR U1 NE602 balanced mixer/osc. IC
HR-2510 HR-2600] | :
the same features as the U3 SBL-1 diode-ring mixer module
" "
BIG RIGS Q1,34 MPF 102 FET
Q2 2MN2222
* 30 Memory Channels
. Autumati?ﬂepeater Offset Q5,6 2N5179 or 2N5109
. Prngrammagie Tra;::-rmjt Ti{m';{'i:ut | Q7 2N3866
* Programmable Seek/Scan (5 Khz,etc i i
* Prograrmimable Mike /Chanwel Buttons Q8 2N3553, ESGED?E, EGA 401 3 25C2075, or equiv. transistors
* Programmable Transmit Freq. Limits Q9,10 2N4036 PNP switching transistor
* Extended Frequency Range (1ot 12 meters)
* Priority Channel =
+ Split Frequency m = K1 DPDT flatpack relay
* Many More Features o _
All thesefeatures hy replacing e SPDT toggle switches
your radio’s existing 9y Ehl)p _
(Priority Channel requires nptinna] hardware RFCA1 15 mlcmhanry molded choke
S59.95  (optional Chip Socket $7.50) RFC2,3 10turns, FT-37-43

Includes Operator's and Installation Manuals

Parts suppliers: Tanner Electronics, 1301 West Beltline Rd., Suite 105, Carroliton TX 75006. Tel.
(214) 242-8702. Contact Jim Tanner regarding availability of kits. Radiokit, P.O. Box 973, Pelham
NH 03076. Tel. (603) 635-2235. Circuit Specialists, P.O. Box 3047, Scottsdale AZ 85271-3047.
Tel. (800) 528-1417. Blank PC boards are available from FAR Circuits, 18N640 Field Court,
Dundee IL 60118. VFO board—$4.50; balanced modulator/mixer—$7; and amplifier board—%$7;
shipping—$1.50 per order.

CHIPSWITCH-

4773 Sonoma ngﬁ Suite 132

Santa Rosa, CA 409-4269

Write or call (707) 539-0512 for free information
uantity prices available, Dealer inquires welcome

CIRCLE 265 ON READER SERVICE CARD
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Al COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center
has expanded to our new two acre facility
and World Headquarters. Because of our
growth, CEIl is now your one stop source
for emergency response equipment. When
you have a command, control or communi-
cations need, essential emergency sup-
plies can be rushed to you by CEIl. As
always, for over twenty two years, we're
ready, willing and able to help.

Our RELM two-way radio transceivers were
especially created for government agencies.
When you need to talk to police, fire, ambu-
lance, or state, federal and international
response forces, RELM transceivers may be
quickly programmed forup to 48 frequencies.
Listed below, are some of our most asked
about transceivers. For additional assistance,
call CEl at 313-996-8888.

NEW! RELM® RSP500-A

List price $465.00/CE price $319.95/SPECIAL
20 Channel ® 5 Wait ® Handheld Transceiver
Frequency range: 148-174 MHz continuous coverage.
Will also work 134-148 MHz with reduced performance.
The RELM RSPS500B-A is our most popular pro-
grammable 5 watt, 20 channel handheld transceiver.
You can scan 20 channels at up to 40 channels per
second. It includes CTCSS tone and digital coded
squelch. Snap on batteries give you plenty of
power. Additional features such as time-out timer,
busy-channel lockout, cloning, plug-in programming
and IBM PC compatability are standard. It is F.C.C.
type accepted for data transmission and D.O.C.
approved. We recommend also ordering the BC45
rapid charge 1% hour desk battery charger for
$99.95, adeluxe leather case LC45 for$48.95 and
an external speaker microphone with clip SM45 for
$59.95. Since this radio is programmed with an
external programmer, be sure to also order one
PM45 at $74.95 for your radio system.

NEW! RELM® UC102/UC202

List price $128.33/CE price $79.95/SPECIAL
CE! understands that all agencies want excellent com-
munications capability, but most departments are
strapped for funds. To help, CEl now offers a special
package deal onthe RELM UC102 one watt transceiver,
You get a UC102 handheld transceiver on 154.5700
MHz., flexible antenna, battery charger and battery
pack for only £§79.95. If you want even more power,
order the RELM UC202 two watt transceiverfor$114.95.

NEW! RELM® RH256NB-A

List price $449.95/CE price $299.95/SPECIAL
168 Channel ® 25 Watt Transceiver ® Priority
Time-out timer ® Off Hook Priocity Channel
The RELM RH256NB is the updated version of the
popular RELM RH256B sixteen-channel VHF land
mobile transceiver. The radio technician maintain-
ing your radio system can store up to 16 frequencies
without an external programming tool. All radios
come with CTCSS tone and scanning capabilities.
This transceiver even has a priority function. Be
sure to order one set of programming instructions,
part # PI256N for $10.00 and a service manual,
part # SMRH256N for$24.95 forthe RH256NB. A
60 Watt VHF 150-162 MHz. version called the
RHB06B is available for $429.95. A UHF 15 watt,
16 channel similar version of this radio called the
LMU15B-A is also available and covers 450-482
MHz. for only $339.95. An external programming
unit SPM2 for $49.95 is needed for programming
the LMU15B UHF transceiver.

NEW! RELM® LMV2548B-A

List price $423.33/CE price $289.95/SPECIAL
48 Channel ® 25 Watt Transceiver ® Priority
RELM's new LMV2548B gives you up to 48 channels
which can be organized into 4 separate scanareas
for convenient grouping of channels and improved
communications efficiency. With an external pro-
grammer, your radio technician can reprogram this
radio in minutes with the PM100A programmer lor
$99.95 without even opening the transceiver. A

similar 16 channel, 60 watt unit called the RMV60B
Is available for $489.95. A low band version called
the RMLBOA for 30-43.000 MHz. or the RMLBOB
for 37-50.000 MHz. is also available for $489.95.

RELM® Programming Tools

i you are the dealer or radio technician maintaining
your own radio system, you must order a programming
tool to activate various transceivers. The PCKITO10 for
$149.95 is designed to program almost all RELM radios
by interconnecting between a MS/DOS PC and the
radio. The PM100A for $98.95 is designed to externally
program the RMVB0 B, RMLE0A, RMLB0OBand LMV2548
radios. The SPM2 for $49.95 is for the LMV258B and
LMU158B transceivers. The RMP1 for $49.95 is for the
RMUA45B transceiver. Programmers must be used with
caution and only by qualified personnel because incorrect
programming can cause severe interference and dis-
ruption to operating communications systems.

* %% Uniden CB Radios % %%

The Uniden line of Citizens Band Radio transceivers is
designed to give you emergency communications at a
reasonable price. Uniden CB radios are so reliable they
have a two year limited warranty.

PRO310E-A3 Uniden40 Ch. Portable/MobileCB ... $72.95
PRO330E-A3 Uniden 40 Ch. Remote mount CB... $89.95
GRANT-A3 Uniden 40 channel SSBCBmobile ....$152.95
WASHINGTON-A Uniden 40 ch. SSB CB base... $209.85
PC122-A3 Uniden 40 channel SSB CB mobile ... $113.95
PCB8A-A Uniden 40 channel CB Mobile...........$§78.985
PROS10XL-A3 Uniden 40 channel CB Mobile .....$34.85
PROS20XL-A3 Uniden 40 channel CB Mobile . ..., $4935

PROS35E-A Uniden 40 channel CB Mobile. . ... ... $73.85

PROS38W-A Uniden 40 ch. weather CB Mobile .. . $78.95
PROB40E-A3 Uniden 40 ch. SSB CB mobile.....$133.95
PROB10E-A Uniden 40 channel SSB CB Base ... $174.95

* % % Uniden Radar Detectors x x
Buy the finest Uniden radar detectors from CE| today.
CARD-A3 Uniden credit card size radardetector... $127.85
RD3XL-A3 Uniden 3 band radar detector......... $124.85

RDOGTL-A Uniden"Passport" size radar detector. . . $89.95
RDOXL-A3 Uniden "micro” size radar detector ... $107.85
RD25-A Uniden visor mount radar detector........ 554,95

Bearcat® 200XLT-A

List price $509.95/CE price $239.95/SPECIAL
12-Band, 200 Channel ® 800 MHz. Handheild
Search » Limit » Hold » Priority ®» Lockout
Frequency range: 29-54, 118-174, 406-512, BOG-8956 MHz
Excludes 823 9875-849.0125 and B68.9875-894.0125 MHr.
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-A3 for only $179.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Orderyour scanner now.

Bearcat® 800XLT-A

List price $549.95/CE price $239.95/SPECIAL
12-Band, 40 Channel ® No-crysial scanner
Priority control ® Search/Scan ® AC/DC

Bands: 29-54, 118-174, 406-512, 806-912 MHz.
Now...nothing excluded in the 806-912 MHz band.

The Uniden 800XLT receives 40 channels in two banks.
Scans 15 channels per second. Size9%" x4%" x 12"
If you do not need the 800 MHz. band, a similar model
called the BC 210XLT-A is available for $178.85.

NEW! Uniden® MR8100-A

Call 313-996-8888 for special CEl pricing
12-Band, 100 Channel ® Surveillance scanner
Bands 29-54, 116-174, 406-512, B0O6-956 MHz~

The Uniden MRB 100 surveillance scanner is different
trom all other scanners. Originally designed for intek
ligence agencies, fire departments and public safety
use, this scanner offers a breakthrough of new and
enhanced features. Scan speed isalmost 100 channels
per second. You get four digit readout past the decimal
point. Complete coverage of 800 MHz. band when
programmed with a parsonal computer. Alphanumeric
designation of channels, separate speaker, backlit LCD
display and more, To activate the many unique features
of the Uniden MRB100 acomputerinterface program is
available for $19.95, Due to manufacturers’ territorial
restrictions, the MRB100 is not available for direct
shipment from CEl to CA, OR, WA, NV, ID or UT.

NEW! Ranger® RCI2950-A3

List price $549.95/CE price $259.95/SPECIAL
10 Meter Mobile Transceiver ® Digital VFO
Full Band Coverage ® AliFMode Operation
Backlitliquid crystal display * Repeater Splits

RIT ® 10 Programmable Memory Positions
Fraguency Coverage: 28.0000 MHz 1o 23.6999 MHz

The Ranger RCI2950 Mobile 10 Meter Transceiver
has everything you need for amateur radio com-
munications. The RF power control feature in the
RCI2950 allows you to adjust the RF output power
continuously from 1 walt through a full 25 watts
output on USB, LSB and CW modes. You get a
noise blanker, roger beep, PA mode, mike gain,
digital VFO, built-in S/RF/MOD/SWR meter. Fre-
quency selections may be made from a switch on
the microphone or the front panel. The RCI2950
gives you AM, FM, USB, LSB or CW operation. For
technical info, call Ranger at 619-259-0287.

OTHER RADIOS AND ACCESSORIES

XC365-A Uniden Ultra Clear Plus Cordless Phone. .. $83.95
CT7858-A Uniden speakerphone cordless phone. .. $109.95
BCS5XLT-A Bearcar 10 channel scanner .,...... $114.95
AD100-A Plug In wall charger for BCS&XLT,. ... .. .$14.95

PS001-A Cigarette lighter cable for BCESXLT ... .. $14.95
VCO0O01-A Carrying case for BC55XLT...... A iy $14.95
BCTOXLT-A Bearcat 20 channel scanner, . .. .. $158.95
BC142XL-A Bearcat 10 ch. 10 band scanner, ... .. $84.95

BC14TXLT-A Bearcar 16 ch. 10 band scanner .. .. $04.95
BC172XL-A Bearcat 20 ch. 11 band scanner. .. _. 513485
BC1TTXLT-A Bearcat 16 ch. 11 band scanner . .$13495
BCS590XLT-A Bearcal 100ch. 11 bandscanner. ... 519495
BCTBOXLT-A Bearcar 100ch. 12 band scanner. . . $254 95
BCOO2-ACTCSS tone board for BCS580/TB0XLT $54 85
BCDO3-A Switch assembly for BC590/760XLT . $22.85
BCBS5XLT-A Bearcal 50 ch. 12 band scanner ... $19898.35
BC1-A Bearcar Information scannerwith CB .....$129.95
BC330A-A Bearcal Information scanner........... 5980895
BCS80XLT-A Bearcal! 16 ch. 10 band scanner . $94 95
BP205-A Ni-Cad baftt. pack for BC200/BC100XLT.. . $39.95
TRAVELLER2-A Grundig shoriwave receiver ... . $89.95
COSMOPOLIT-A Grundig shortwave receiver. ... $189.95
SATELLITS00-A Grundig shortwave receiver ... $679.95

SATELLITE50 Grundig shortwave receiver. ... ... 594995

ATSBO3A-A Sangean shortwave receiver......... 515395
74102-A Midland emergency weather receiver,, . $39.95
T7T1168-AMidiand CBwith VHF weather& antenna. . . $66.95
77118-A Midland CB mobile with VHF weather.... $62.95
77913-A Midland CB portable with VHF weather .. .. $79.95
76300-A Midland CB base station . < ...$92.95
FBE-A Frequency Directory for Eastern U. 5 ..l ..514 95
FBW-A Frequency Directory for Western US A ... 51495
RFD1-AMLIL, IN, KY, OH, Wi Frequency Directory ... $14.95
RFD2-A CT. ME. MA, NH, Rl VT Directory .........$14.95
RFD3-A DE. DC,. MD, NJ, NY, PA. VA. WV Dir ..$14 95
RFD4-AAL AR FL.GA LAMS NC. PR, SC.TN.VI...$1495
AFDS-AAK.ID, 1A MN, MT_NE. ND,OR. SD, WA WY ... $1495
RFD6-A CA, NV, UT, AZ HI, GU Freg. Direclory. .. $14.95
RFD7-ACO,.KS,. MO, NM, OK. TX Freq. Directory ... . $14.95
PWB-A Passport to World Band Radio .. 51695
ASD-A Airplane Scanner Directory..... $14.85
TSG-G7 “Top Secret” Registryof U. 5 Emrl Fruq ..5$16.95

TTC-A Tune in on telephone calls. . . .. 51495
CBH-A Big CB HlndhmHAWFM.ﬂFraamm ...514 95
TIC-A Techniques for Intercepting Gummunmt-am ... 51495
RRF-A Railroad frequency directory .. ... 51495
EEC-A Embassy & Esplonage Gnmmunicutluna ...51495
SMH-A2 Scanner Modification Handbook, Vol.2....$18.95
LIN-A Lates! Intelligence by James E. Tunnall. . ... $16.95
AE0-A Magnet mount mobile scanner antenna ....$34.95
ATO-A Base station scannerantenna.............. $34.95
USAMM-A Mag mount VHF ant. w/ 12' cable ,..... $39.85
USAK-A %" hole mount VHF ant. w/ 17 cable .....$34.95

Add $4.00 shipping for all accessornies ordered at the same lime.
Add $15.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE

Michigan residents please add 4% sales tax or supply your
tax LD. number. Written purchase orders are accepled from
approved government agencies and most well raled firms at
a 10% surcharge for net 10 billing. All sales are subject io
availability, acceptance and verification. Prices, terms and
specificalions are subject o change without notice. All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically or equivalent product substituted
uniess CE! is instructed differently. A $5.00 additional hand-
ling fee will be charged for all orders with a merchandise
total under $50.00. Shipments are F.O.B. CEl warehouse in
Ann Arbor, Michigan. No COD's. Not responsible for typo-
graphical efrors.

Mail orders to: Communications Electronics,
Box 1045, Ann Arbor, Michigan 48106 U.S.A. Add
$15.00 per radio for U.P.S. ground shipping and
handling in the continental U.S.A. For Canada,
Puerto Rico, Hawaii, Alaska, or APO/FPO delivery,
shipping charges are two times continental U.S.
rates. If you have a Discover, Visa, American Express
or MasterCard, you may call and place a credit card
order. 5% surcharge for billing to American Express.
For credit card order, call tol-free in the U.S. Dial
800-USA-SCAN. For information call 313-996-8888.
FAX anytime, dial 313-663-8888. Order today.

Scanner Distribution Center™ and CE| logos are trade-
marks of Communications Electronics Inc.
Sale dates 3/15/91 — 10/31/91 AD #032591-A

Copyright< 1991 Communications Electronics Inc.

For more information call

1-313-996-8888

Communications Electronics Inc.

Emergency Operations Center

P.O. Box 1045 [ Ann Arbor, Michigan 48106-1045 U S.A.
For orders call 313-986-B888 or FAX 313-663-B888
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detune the bandpass filter such that it is prese-
lecting a different VFO/balanced modulator
product, 1 tried to avoid this possibility by
choosing an IF far removed from 28 MHz.
While this results in the necessity of a mixing
scheme in the VFO circuitry, it made tuning
the bandpass filter easy. The first attempt at
this circuit employed a 24 MHz IF and 4.5
MHz VFO. This sounded great in theory, but
I had practical problems differentiating be-
tween 24 and 28 MHz signals.

Beware of self-oscillation. Even these
broadband amplifiers will oscillate if over-
driven, or if a mismatch occurs between
stages. This will result in a waveform that
looks like you have a carrier present in the
signal. You may look to the balanced modula-
tor for the problem, but you may really have
an amplifier oscillating. I have used many
different biasing and feedback schemes for
Q7 and QR, and the resistors in these stages
should not be changed casually. While it is
tempting to change them to obtain more
output, you may start an otherwise stable
amplifier oscillating madly. Experimenting
with some of these components will show
what a delicate balance exists in a sideband
transmitter.

Adjusted properly, your voice will sound
natural in the station receiver, and the watt-
meter will bounce merrily with your speech
patterns, resting at zero with no speech. If
your wattmeter shows a continuous deflec-
tion during transmit periods, some imbalance

TO CI1% AND Q2

N SECONDARY WINDING
OWER MIDDLE OF TORQID

B' TOPING, UI

b} Tl PRIMARY : 33 TURNS
SECONDARY: 3 TURNS
(T4 WOUND THE SAME WAY )
TORZ2 B
TOGND 8 A TO CIl AND Ul
A TO Ol
¢ T3

CENTERTAP TO Q2

B TO C20

PRIMARY: 20 TURNS
SECOMDARY: 3 TURNS

B' TO GND

a' TO ci8

A" TO GND

TO C24 AND D5

TO R27
e} T6,7,.8 BIFILAR

e

&TU *+i2 VIA RIY OR R3I OR

R3Z {AS THE CASE MAY BE)

TO COLLECTOR OF
TRANSISTOR

TO CAPACITOR C30 OR C50 OR C53
{ AS THE CASE MAY BE)

Figure 10. Winding specific toroids: (a) T2,
(b) Ti, (c) 13, (d) TS5, and (e) T6,7,8.

exists. Go through the adjustment procedure
again, watching the wattmeter. You should
have about a watt peak envelope power. In
one version [ had more, in another I had less.

The spot function is enabled by throwing
S1. It turns on the carrier oscillator and en-
ables you to tune the transmitter to your re-
ceiver's frequency without applying a signal
to the antenna. Simply speak into the mike
and adjust the frequency until your voice
sounds natural.

On The Air!

Ten meters is wide open. After completing
the breadboard version of this transmitter, I
was immediately rewarded with an enjoyable
1500 mile QSO on the first call. I had the
same luck the next day. I have a modest beam
antenna at a modest height. You will be pleas-
antly surprised at what a watt will do on 10
meters. While this rig will not duplicate the
performance of the commercial transceivers,
it performs admirably. Most importantly, it
shows that a non-engineer and non-techni-
cian, on a first attempt at a sideband transmit-
ter, can cook up a workable system. If I can
do it, so can you! I welcome correspondence
regarding this rig or any home-brew topic.
Happy home-brewing! i

You may contact Bruce Auld NZ5G at 1704
Windsor Forest Trail, Roanoke TX 76262.
Please enclose an SASE.

3 3 remar TR Steere. o
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Receive
Weather Satellite
Images and Charts

on your PC
with Quorum’s
Totally Integrated
and Affordable
Weather Facsimile

System

I METEOSAT, NOAA and

| satelite downlink frequency

f The easy to learn and use

L e LT

=

_

mm—— e =

QUORUM COMMUNICATIONS

uorum introduces the first

totally integrated system
for the reception of weather
satellite images directly on
your personal computer.
Selection of HF NAFAX,
GOES WEFAX, GOESTAP,

QUEMENT

METEOR APT (including

Talk With The Knowledgeable People At

QUEMENT
ELECTRONICS

We Carry A Full Line Of Popular And
“Hard To Find"” ICOM Products!

selection) are made under
complete program control

from your PC keyboard.

Menu driven program allows
you o capture, store, retrieve,
view and print images with a
few simple keystrokes. Im-
ages can be colorized from a
palette of up to 262,000 colors
when using a VGA display.

IC-229A . . .$396
Compact 2M Mobile

System configurations cap- *IC901A Mobile Transceiver ..................... $929
able of NAFAX reception e UX-39A 220Mhzbandunit ...................... $309
Slﬂﬂh;ﬂ $399.00 ‘-”hi::: fully e UX-49A 440Mhzbandunit ...........ccvvnevnnns $328
capable systems can be con- = : :

figured for $1500 to $2000, e UX-29H HiPower2mbandunit .................. $328
providing professional quality *IC970H Allmode2m70cmbase ................ $2699
at low prices. eUX-R96 Receiverunit ..........c.cco0vervvnneranss $389
For complete information » |C-3220A Compact 2m/70cm mobileunit........... $579

and a Demo Disk, call or
write:

Quorum Communications,
Inc., 10205, Main St. Suite A,
Grapevine, TX 76051 (817)
488-4861. Or, download a
demo from our Bulletin Board
by calling (8B17) 421-0228
using 2400 baud, 8 data bits
and No parity,

Since 1933, we have been providing expertise
and quality products to generations of hams.

if you're in the Bay Area, stop by:

1000 SOUTH BASCOM AVE.,

SAN JOSE CA 95128
Call Us At (408) 998-5900

CIRCLE 24 ON READER SERVICE CARD

24 73 Amateur Radio Today = October, 1991

CIRCLE 132 ON READER SERVICE CARD




by Phil Salas AD5X

Number 6 on your Feedback card

Simple Gain Antenna
for 903 MHz

Build it for under $25.

B uilding antennas for the UHF

and low microwave bands a)

generally requires quite a bit of
metal work and some tricky adjust-
ments to get good results. How-
ever, you can overcome some of
these problems with a few relative-
ly simple modifications to an inex-
pensive, commercially available
TV antenna.

The antenna [ used was the Radio
Shack U-75 UHF corner reflector
antenna (RS 15-1660), which costs
Just $16.95. It consists of one driv-

-llﬂ SCREW BODY

fo— 0.9 —ofo—0.9"—]

I E TR LB

#6 CLEARANCE / il I H

WOLES (2 PLCS]1—

ll' & SCREwW- 2 PLACES

CUT OFF
j —\(//_nms.su PORTION

r 1M" LONG- 2 PLACES

place. A type “‘F"" TV connector
crimping tool is excellent for this.
This completes the driven element.
Now, turn the screws completely
into the tubes.

The Match

The driven element will just be a
simple half-wave dipole which
should give a good match to 50
ohms. However, the dipole is bal-

M 1* LONG - 2 PLACES
I

SOLDER LusS
wnsnEFrs %

k=D

anced and the coax is unbalanced so

~\d Y

a 1:1 50 ohm balun 1s in order.
Figures 2(a) and 2(b) show the con-
struction of the balun. Use RG-8M

en element and seven directors.
(This antenna is actually called a
“‘corner-Yagi-Uda-hybrid'"' anten-
na, which is a corner reflector an-
tenna with directors.) The trick was to match
this antenna to 50 ohms and optimize it for the
902-928 MHz ham band.

The Modifications

First, you must remove the insulated driv-
en element by drilling out the center rivet
holding it in place. Next, remove the alu-
minum elements from the insulated driven
element by drilling out the two rivets holding
them on. You should now be left with just the
blue insulated piece. Now, referring to Fig-
ure 1(a), cut off the raised portion of this
insulated piece with a hacksaw or band saw.
Finally, measure 0.9 inch from the center
hole and drill two holes for clearing #6
screws, This completes the modifications to
the insulator.

Referring to Figure 1(b), cut two 1%-inch
pieces of '“-inch copper tubing and flatten %
inch of one end of both pieces. Drill a #6
clearance hole in the flattened portion on each
tube. Attach these two tubes to the insulator
with two #6 screws, nuts, solder lugs, and six
#6 washers, as shown. Next, take two #10 x
% -inch brass screws and insert them about
halfway into the two copper tubes. Crimp the
copper tubes so that the screws are snug in

Figure I. (a) Preparation of the plastic center piece. (b) Driven
element preparation.

32"t

- |

P

1" LENGTH

bl 3.2 LONG x 1" DIA =
EHIHF-X’SEGFFER TUBE
/
SII‘JLD-EH'—;

Figure 2. (a) Sleeve balun construction. (b)
Crimp the balun and solder equal length leads
onto the balun sleeve and center conductor.

Figure 3. Mount the driven element to the boom
about 4.5 inches behind the first director.

coax cable (available also from Ra-
dio Shack). RG-8M is a miniature
RG-8 coax which has an impedance
of 50 ohms and the same diameter as RG-39.
The loss characteristics of RG-8M are far
superior to RG-38 and it 1s a perfect fit in the
'4-inch copper tubes.

Referring to Figure 2(a), prepare one end
of the RG-8M by first stripping off |1 inch of
insulation and exposing the braid and center
conductor. Next, measure 3.2 inches more
and remove a %-inch section of insulation, as
shown. Now, cut a 3.2-inch piece of '4-inch
copper tubing and insert it over the cable, as
shown in Figure 2(b). Overlap about half of
the exposed braid and crimp the copper tube
to hold it firmly in place. Using a 100 watt or
more Soldering iron or gun, carefully solder
the tube to the section of braid. The open end
of the tubing should be comfortably removed
(0.1 inch or more) from the braid and center
conductor. Now, cover the exposed braid/
soldered tubing end and the entire piece of
copper tubing with heat shrink tubing (from
Radio Shack) and heat to shrink in place. You
have just created a quarter-wave (3.2 inches
at 915 MHz) 1:1 sleeve balun.

Now, solder the center conductor to the
solder lug on one of the elements of the driven
element assembly, and solder the braid to the
other solder lug. Keep the lengths of the braid
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Enjoy NE\IER

CLIMBING
YOUR TOWER

AGAIN

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

SPECIAL TOWER PACKAGE: 50 ft. high by 18"
face tower kit, concrete footing section, hinged
base, HAZER Kit, Phillystran guy wires, turnbuckles,
earth screw anchors, 10" mast, thrust bearing, tool
kit, ground rod and clamp, rated at 15 sq. ft.
dantenna ioad @ 100 MPH, $1974.95.

o) by 137 wide tower. same pkg as abaye £1670.95
HAZER 2 for Rohin 25wy duty alum 12 sq fr wind I 224.95
HAZER % for Rohn 25<td alum 8 sq it wind load 232.95
HAZER 4 for Ronn 25-hvy gatv 5t 16 50 ft wind id 303.95
T8-25 Ball thyust bearing, 214" max mast dia 74.95
NEW NEW MEW MNE'W NEW NEW

HAZER Wi+B Trarsic Sestem for Bonn -1'_-. #2537 ft winckad B560.00
HAZER WHEG Transit Syetem B Bohn 55 2250 i wind iaad 895 00

Satisfaction guaranteed. Call today and order

by Visa, M/C or mall check. Immediate dellvery, %\\"\'\J

Glen Martin Engineering, Inc.
Dept. A

RR 3, Box 322,
Boonville, MO 65233

816-882-2734

FAX: 816-882-7200 gty vV '
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HM1 PES 4+

FT T5T; TGT BE0; ?EE T-ﬂ'
F'l'1|ZI-IIIHI| TS MI Hﬂﬂ 144

FT T2TR; T6T; T36 .
TS T11:811: EE{! a50 LJ.-JL.HEL.

Video Multi-Page letter & graphics Gen.
*ATV, Slow Scan; HI Res * Autoboot C64 EPROM CART
*Used by 100's of CATV sys. for Local channel inserion

"Time | date macros send muc:ggnngﬁ uﬂrg.r seq & Ium:l
*Multl-page Modem transfer Lyideo/ L

'Special etfectis, 16 colors
' C out & colorbars ¢ e
"PKB & W1 adds relay control & Temp. ﬁ Hum

AUDIO BLASTER ™ gRULTEERUETERTINR -+
AB15 ) =—Minature Audio Amp/ Used by police

Maodule installs Inside all H.T's; 1 watl audio amp | When it

Touchtone to HEEEE Touchtons DECoEE-A-ban
300 Baud Interface [k Sl 119
"Decode-A-Pad” Input -k

I"w

WAL
16 touchtones. Works with terminal modem program

"DAP™ workswith all compute inc. 9 pJn o

e
]

T T
s

Computer Controlled Ham Shack for personal or club station

Ultra Comshack 64 Duplex/Simplex Controller
HF & VHF Remote Base & Repeater *Autopatch *Rotor Control
*Vmce Meters*F‘agmg*Lngglng*Pnllle ID‘ *Voice Packet B.B.S.

4] ATCH
Here are just a few of the Ultra’s advanced Features: LY
"Load, save, changeallfrom T tones, Packet, or modem® Unlimited volce L :
vocabulary “Voice clock executes events Dally & Weekly *“Super - AlR-1 '.A complete interface system for send
Macros” user programming language! *300-4 digit user access codes | ~ mounts & cable clamps :ﬁ‘ri_'a[;l&l:e on CW, RTTY (Baudot & ASCII) and ==

’ : , for use wit mm -20.
functions *18 Rotating Polite ID's* 16 Extarnal relay controls *CTCSS ﬂ!glt‘ii Voice HEEBMEW i h Go Dot Vic-20
Tone Paging” CW Practice with voice "Sacurity mode, T.lone mute® Volce (=
announced user call sign when logging on *Voltage proportional courtesy f|=:1 !

beep indicates signal strength * 18 rotating Pollte 1D talls® Satety timers | 2
& overrides *"Uitra Link" provides T tone control from remole audio mond-f| %

Disk & Printer logging of telephone numbers dialed, usage time,

lored ” User programmed multi-lone courtesy baaps each mede*Modem or|
Packet control® 8 T.Tona Macros store 2B digit command strings *2 Talk- 7
ing Meter inpuls " Packet+ Modam input*Simplex Repeater Mode Opticnal| F s
with DVR * WX1 & PKB speaks famparature and humidity with polite 1D *

top *Store 1000 (18 digit) tel. #'s *Quick dial & quick answer
* Directed & genaral page *50 tel #'s restricted patch *Telephone control] |
Ir:'lpul' Flii‘ﬁgﬂr;'la#&t&d It:u;f'ﬁﬂnes Auéﬁpatﬂh auto off, detacts calling pany|™

angup*Pulse or !nur: one dial *Call wailting & last number redial® =5 5 T8

IEN RIS HF & VIIF SO det “Sean upjdowni1001z step +| MtiEe i with Telephone ampllfied hybrid,
-.-arlahla scan rate "Maniter mode defeals PTT Lock mode allows T. fones

B
: en ur interface hardware. Both
lo TX through remote -A‘uln n_mda & EIII-II-I salect *9 %v::an memories starel UGS iNto CS648 board, TLCON....5 159.95 ﬁﬂ- 20 and CB4/128 programs Hn ISK
i gl Ultra Comshack 64 Model CS64S... §379.95 plugs into CB4 or PKB, disk or on one disk. £39.95 NN R Y T R

Mode, splits, VFO A & B "Talking Meters; Voltmeler * Voice & CW Beacon

240 letter crawls, flash lines ~ modem-[] | J FYRREIRATI 3] ely
: 1511 $189.95 inc.

e,

J'*J
neads to be loud! Universal installation diagrams R 95 WX1 _plugs into PKE. WX1...

QUAD " T50G 4 DIGIT Touchtone Decoder
ok QUAD Relay Expansion plug-in option
==lll}ll TSDQ use as Rapaater On/OH, CB4 reset,
B/20 VDC , audio in; Field Program 50,000 Codes; Mom. & Latching;
DPDT Ftela;n.r LED digit valid & lateh; 24 Pin connector. QUAD option
adds: four 2 Amp. relays + 5 digit on & off code for each relay. 2"X3"

4 Digit Dﬂcﬂder 'TSDQ".$ 89.95; EIDBI'I{I G'!LIHLD '$ 99 95 with purchase of CS645. MM.$25.00

Inc.

Townsend Electronics

RIG
SAVER

+ Allows you to
safely mount
your hand-held
or mobile radio
where you can
see the controls.

* Vinyl coated adapter
plate protects your
radio.

¢ SlimLine $24.95.
Heavy Duty $29.95
+ $3.00 S & H.

* Adaptable to nearly
any vehicle or
station use.

* Mounts on ANY
single flat surface.

1-800-338-1665

P.O. Box 415
Pierceton, IN 46562
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Say you saw itin 73!

New AOR

Recelver

400 Channels.
100KHz to 2036 MHz

sContinuous coverage i |

: N Total Price, Freight Prepant

-‘ﬂiM FM, wide band FM (Expross Shipping Optionall
L5H, USB, CW modes Sy

*4 Scan Baln's:::%, s
Programmable Attenuation

*Tuning increments as low
as bOHz

sSearch with lock out.

o15 front end filters.

o RK5232 port built in.

»2b Day Satisfaction Guarantee.
Full refund if not Satisfied

s[ncludes AC/DC power cord
Telescope Antenna.

oSize! 31/ T'Hxb52/5"Wx 7 7/8'D
Wt. 2lh. 100z,

M‘iiaﬁ;

il T N R

COMMUNICATIONS
10701 E. 106th St. Indpls., IN 46256
Tall Free BO0O-445-7717

Visa and Mastercard
? (COD slightly higher)
f= 4 ] FAX (317) 849-B7594

Model CS64S
? REV 8...5379.95

g8 Includes: C64 Interface,
-4 disk, cables, Manual
Add $SEDEHUEJ&

Ultra Com Shack 64 pllnnﬁ

*Mount All modules including C64,
il Predrilled & painted incl.

o] voice Mailbax & 10 ail, Inc. 1 Meg
:= | Ram, control with CS8 or PKS,
12L= || Incl. cable for REVE Ultra board, 5

H DVM......5 179.85

with this crystal controfled Switch-
ing supply, runs cool & efficient
 draws <1 amp, Plugs into CB4,
fusad, mlﬂﬂiﬂ'd heavy dut

ﬁtﬂd Duplex Control of rmrn s

null & gain pots, & audio prea

— Autoboot EPROM cat B

E stem version CART.. $ 109.95

E! Add 2 Volce Moters + 2 Alar AF.:rrr'n Ir| uts Ee

= & Relay On/Off Switches. PKB $159.95

*PK1 adds Conirol of Ultra via Packel
E or Tel. modem and provides a Packst 1o
= Voice BBS, Req. 2nd CB4 & PKS, Inc. 4 fi]

data cable to PK8. PK1 299.95

= speak Temperature & Humidity
"-'I [ZRN (Req. PKB) inc. 25 . ramate cable, or
..5189.95
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Amateur Software
and Hardware for
the Commodore User

ART-1: Acomplete interface system for send
i and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with the Commodore 64/128

computer. Operating program on disk included.

$199.00

Uperating program in ROM.

$99.95

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

A T $69.95

AIRDISK: An AIR-1 type op-

erating program for use with

AIR-ROM: cartridge version

g On/OM relays [oEEe T
H relay5 +5 SW. nmm:c Use with HM1 of AIRDISK for C64/128 only.
to rotate baam....... CSB.... +$ 99.95 $5595

MORSE COACH: A complete teaching
and testing program for learning the Morse

code in a cartridge.

COAC H For C64 or C128. $49.95
VEC SPECIAL $39.95

Rotor control Anah::u to digital
convarter; usa with C58; voice bearing
+- 5 deg. for all rotors HM1..5 69.95

Ultra Com Shack 64 Manual
All schematics, diagrams and how to

B

G anD G ELECTRONICS

OF MARY LAND

operate & set up remole base. Refund

‘*Mastercard"Visa* Amex*Disc

ENGINEERING CONSULTING
583 CANDLEWOQOD ST.
BREA, CA. 92621
Tel: 714-671-2009 Fax: 714-255-9984

8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877

(301) 258-7373 M
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Figure 4. (a) Prepare the coax for the half-
wave reference antenna. (b) Artach the sleeve
and the RF choke sections of tubing as shown.

and center conductor as short as possible and
equal in length.

At the other end of the RG-8M, add either
a BNC or a PL-259 UHF connector. In either
case, purchase a connector for RG-59 cable
as it has the same basic dimensions as the
RG-8M coax. A PL-259 with RG-59 reducer
is the easiest connector to install. If you use
a BNC connector, you will have to trim
several of the center conductor strands
from the RG-8M cable in order to insert the
RG-8M coax center conductor into the BNC

pin.

Finally—The Adjustment

To adjust the antenna, you will need a sig-
nal source and either an antenna bridge or an
SWR meter. First, hold the driven element
assembly out away from you and adjust the
screws in no more than quarter-turn incre-
ments for minimum SWR of less than 1.5:1.

Now, place the driven element assembly on
the antenna 4.5 inches behind the first direc-
tor, as shown in Figure 3. Hold it in place
with an 8-inch nylon wire tie (Radio Shack
278-1652). Watch the SWR and minimize it
by carefully sliding the driven element as-
sembly. If necessary, adjust the screws in the
driven elements slightly. You should be able
to get very close to a 1:1 SWR. Now, use
either epoxy or hot glue to hold the driven
element assembly permanently in place. You
could also drill a new mounting hole through
the boom and bolt the element in place. Also,
re-crimp the copper tubing over the brass
screws to make sure they stay put and make
good electrical contact.

Reference Antenna

To see how much gain this antenna was
really giving me, for comparison I built a
half-wave sleeve dipole with an RF choke to
isolate the coax from the antenna field. Fig-
ures 4(a) and 4(b) detail its construction.

Expose 3.2 inches of the INSULATED
center conductor from a length of RG-8M
coaxial cable. Unravel the braid and trim it to
a length of % inch. Cut two 3.2-inch lengths
of %-inch copper tubing. Slip one piece over
the center conductor and down over the coax
cable so that the RG-8M braid is under the
tubing. Crimp the tubing with an *'F"" type
crimping tool to hold it in place, and solder
the tubing to the braid.

Slip the other 3.2-inch piece of copper tub-
ing over the other end of the coax cable,
positioning it 3.2 inches from the first tube.
Carefully remove a band of insulation from
the RG-8M, then crimp the tube over the
braid and carefully solder the copper tube to
the braid. Cover the entire assembly with
heat-shrink tubing. Finally, add either a BNC
or a PL-259 connector to the end of the RG-
8M coax cable.

Attach a signal source and an SWR meter
and snip off small increments of the center
conductor until you have an SWR of less than
1.5:1. If you overshoot, just solder an exten-
sion wire to the center conductor and try

again.

Measurements

My antenna-measuring setup consists of an
ICOM R-7000 receiver with a Smith Design
Spectrum Probe™ connected to the R-7000
10.7 MHz IF output. This gives me a tunable
spectrum analyzer. [ use a telescoping whip
antenna for the R-7000 receiving antenna.
Anything will work for this antenna as you
are just going to look at the relative difference
between the reference antenna and the corner
reflector.

First, I supported the reference antenna
about 20 feet from the R-7000. Then I con-
nected a signal source to the reference anten-
na and made a note of the level on both the
R-7000 S-meter and the Spectrum Probe os-
cilloscope output. Next, I connected the cor-
ner reflector and made boresight gain, side
lobe suppression, and front-to-back ratio
measurements. My setup is fairly crude, but I
believe that the following figures are accurate
to within 3 dB:

Gain: 8 dB

Side Lobe Suppression
(90 degrees):

Front-to-Back Ratio:

10dB
15dB

An Inexpensive Solution

The gain antenna itself can be built for
less than $25. Two higher gain corner re-
flector antennas are available from Radio
Shack should you wish higher gain. The
construction and set-up techniques in this
article should be applicable to any of these

antennas.

Contact Phil Salas ADSX ar 1517 Creekside
Drive, Richardson TX 75081.

2 Meter all Fiberglass Quad Now Available for
220 - 440 Mhz. Al tested for less than 1.3:1 SWR
over the entire legal operating range including
MARS and CAP. Front to back ratio in excess of
24 db. Forward gain exceeds 10 db. Stacking
hardware and hamesses available. Also 8 and 10
element 2 meter models for the absolute ultimate
performance in DXing and packet radio. Also
works wonders for satellite reception. 6 Element
Quad ONLY $79.95 + 10.00 S&H. Order NOW

Performance Electronics

P.O. Box 310 = Conestee SC 29636
Call 24 Hours A Day (803) 299-1072
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Budget QSLs
$39/1000

plus $3.75 Shipping in U.S.

* RAISED PRINTED »
BEAUTIFUL, GLOSSY INK

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

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

DENNIS
WASQMM

NETWORK
— L] | QSLCARDS

P.0. Box 13200, Dept. 73
Alexandria, LA 71315-3200
(318) 443-7261 or FAX your order to:

(318) 445-9940
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Number 7 on your Feedback card

Microprocessor Repeater
Controller, Part I

Add versatility to your repeater system.

ot long after publishing an article on my

Link Controller in the December 1989 is-
sue of OST, I realized just how many repeater
owners needed a repeater controller they could
home-brew on a modest budget. My first single-
chip microprocessor repeater controller had
been in operation for almost 10 years. Before
offering it to others, however, I decided to com-
pletely rewrite the software to add some new
features. I knew that if the design were economi-
cal, it would bring those repeater owners with
diode matrix IDers and intermittent touchtone
control into the 2 1st century.

WHAESS Aepeates Comtrolie

Caflwign - WHIESS
Battweam Version 8

Photo A. The repeater controller consists of a
computer board and an audio board. Shown
above is the microprocessor board.

Selected Features

The heart of this controller is an 8749H single-
chip microprocessor. To date, I am still amazed
at how many features I was able to pack into it!
Selecting the features required prudence, since
the memory of the 8749H is limited to 2K bytes
of EPROM. You could add external memory,
but that would increase the size and cost of the
finished product. It would also produce RFI,
and you would have to mount the controller in a
shielded box with feed-through capacitors to by-
pass the wires.

See Table 1 for a list of the features I selected.
Macro capability, voice messages, reverse auto
patch, and measurement of signal strength
would be nice extras, but you'd spend seven to
ten times more. The project in this article is for
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those who want an economical, easy-to-con-
struct repeater controller with a wealth of useful
features.

Overview of the Controller

The complete repeater controller consists of
two circuit boards, one with the microprocessor
circuits and the other with the audio and phone
interfaces. With a modest junk box, you can
build both of them for approximately $130. (I
will be making the boards and programmed mi-
croprocessors available.) The microprocessor
board (see Photo A) has nine outputs and two
inputs for control and monitoring. All of these
outputs are reserved for the user; they are not
dedicated to any specific task.

Additional controller outputs are provided for
autopatch, audio muting, repeater PTT, link
PTT, and two outputs for the Link Controller
Host PTT and Busy inputs. All user outputs are
open collector type, able to withstand 30 volts,
and sink 40 mA of current. The repeater con-
troller has inputs for repeater CAS, link CAS,
superuser, and link monitor, plus two reserved
inputs for users to monitor things. All repeater
controller inputs are CMOS, and offer a wide
input voltage range to make interfacing easy.

Command Structure

The repeater controller has two priorities in
the DTMF command structure: the **user’’ and
“*superuser’’ levels. None of the superuser com-
mands can be executed when the controller is in
the user mode, but all of the commands can be
executed in the superuser mode. What's even

nicer is that the owner can assign these priority
levels to all of the 39 commands!

In most cases, you don’t have to use the com-
mands to change the CW speed, key-up delay,
and hang-time available to all users. By restrict-
ing these and similar commands to superuser
priority, they can not be executed unless the
repeater controller is in the superuser mode.

When entering a command with superuser
priority, the superuser pin must be low, If this
pin input is high, only the lower priority user
commands can be executed. This input pin can
be connected to many different sources, the sim-
plest being a controller output. Since output #1 is
adjacent to the superuser pin, a solder ball across
these two pins on the card edge connector will
make the connection.

Another interesting source for the superuser
input 1s a PL tone decoder output. With this type
of connection the control operator would turn on
a subaudible tone to enter superuser commands.
With this type of external control of the com-
mand priority, the owner can adapt the repeater
controller to whatever level of security is neces-
sary for the environment.

Courtesy Beeps

When the repeater controller is in the non-link
mode, you can choose a very short single beep, a
short two-tone beep, or a no-courtesy beep. The
decision to use the short single beep or the two-
tone beep is based on whether output #9 is pro-
grammed high or low. I use this output to signal
repeater users on whether a repeater function is
on or off. By using this output to control some

BASIC REPEATER INTERCONNECTIONS

REPEATER
THANSMITTER

REFEATER
RECEIVER

USER OUTPUTS EAT

AND INPUTS

RPT PTT

AUDIG

ALIDIG

CAS

CAS [N
REFEATER TX AUDIO

AUDIQ 1M

REPEATER AUDIC IN

COMPUTER

BOARD FEYLds

AUDIO

LAS OUT BOARD

MUTE QUT

MUTE INPUT

AUTOPATCH OC

AUTOPATCH EMABLE |

Cw alUHg ouT

10 INPUT

'-—L- BACKUP
j BATTERY

RING | SPEAKER
TIP
voL

Figure 1. Block diagram of a basic repeater system using the repeater controller.



THE JAPAN RADIO CO.

NRD-535

THE NEXT GENERATION IN
HIGH-PERFORMANCE HF RECEIVERS

Once again JRC breaks new ground in
shortwave receiver design. The new
NRD-535 has all the features SWLs
and amateurs have been waiting for.
General coverage from 0.1 to 30 MHz
in AM, USB, LSB, CW, RTTY, FAX and
Narrow FM modes. Advanced ECSS
operation for phase-lock AM reception.
Variable bandwidth control (BWC).
Tuning accuracy to 1 Hz possible with
direct digital synthesis. 200 memory
channels with scan and sweep oper-
ation. Triple Superheterodyne receiving

system. Superb sensitivity, selectivity
and image rejection. Dual-width' noise
planker eliminates impulse noise.
Squelch, RF Gain, Attenuator, AGC
and Tone controls. Optional RTTY
demodulator available. 24 hour clock/
timer. Easy to read vacuum fluorescent
display with digital S-meter. AC and DC
operation. Plus the most comprehen-
sive computer interface found on any
radio to date. Call or write today for a
full color brochure, price list and dealer
information.

m Japan Radio Co., lid.

MAIN OFFICE: Akasaka Twin Tower (Main), Akasaka 2-chome, Minato-ku, Tokyo 107, JAPAN
Tel.: (03) 584-8836 Telex: 242-5420 JRCTOK J

IN U.S.A.: 430 Park Avenue (2nd Floor), New York, NY 10022
Tel.: (212) 355-1180 FAX: (212) 319-5227 Telex: 961114 JAPAN RADIO NYK
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Figure 2. Schematic for the repeater controller computer board.

function, you can let your users know the on/off
status of the function.

For example, you could use output #9 to turn
the PL on and off. If you don't like courtesy
beeps, you can simply program the courtesy
beep delay to zero, and it won’t sound during
non-link operation! The link monitor input puts
the repeater controller in the link mode via local
or external control. (The repeater controller and
hardware in this article is optimized for a re-
peater with a single link. You can add multiple
links, but you have to build more hardware. |
will include this information with kit orders.)

With this link monitor input, you can have an
external device like a Link Controller turn the
link on when a remote user wants to link into
your repeater from another frequency. In link
mode (linkmon input low), the computer uses an
alternate set of courtesy beeps to let your users
know that a link is enabled. If a user unkeys from
the repeater frequency, a short double beep is
sent; however, if a user unkeys from the link
frequency, a dash-type beep is heard on the re-
peater. This simple selection of the courtesy
beeps during linking operation instantly informs
the users where the signals are coming from.

For additional flexibility, the pitch of the
courtesy tones can be varied by changing com-
ponents in the tone oscillator circuit (U11). Fi-
nally, if a user keys the repeater during the cour-
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tesy beep, the computer stops the tone so it won’t

interfere with conversation.

DTMF Features

Continuing with more features, the repeater
controller can accept DTMF commands any-
time, even when sending CW. When entering a
command, the first digit must be valid for at least
200 ms. This 1s done to reduce the possibility of
the controller being *‘triggered’” by normal
speech. Because of this delay, a short burst of
the initial DTMF tone will be heard on the re-
peater, but all remaining DTMF tones will be

muted.

Like the Link Controller, the repeater con-
troller DTMF commands can be executed im-
mediately by placing a **#"" at the end of a com-
mand string. This feature can be used to control
the repeater in the presence of other signals, or
to string commands together. Normally, all
DTME tones are muted on the repeater and the
link; however, by beginning a DTMF string
witha ***"" all remaining DTMF tones are trans-
mitted over the repeater and link frequencies

until the user unkeys.

This 1s useful for sending DTMEF tones to a
remote Link Controller board or some other
external device. No need to worry about the
initial burst of the “**** digit mixing up a remote
Link Controller. Every Link Controller is al-

ready programmed to ignore invalid leading

digits! Finally, an internal timer clears the
DTMEF digit buffer if the user doesn’t unkey
within three seconds of the last digit entered.

This timer will aid the control operator if errors
are made when commanding the repeater con-
troller in the presence of other signals. If an
error is made, the control operator simply waits
three seconds and then re-enters the command.

muting

user

fixes

parts)
gating

output

Table 1. Repeater Controller Features
«Station ID, time-out timer, DTMF touchtone

eNine outputs and two readable inputs for the

eProgrammable CW speed, hang-time, key-up
delay, and courtesy beep delay
*Four-digit commands with programmable pre-

=Programmable CW on/off read-back messages

*Programmable dual-priority level command
structure

sDisable/enable repeater transmitters, link
transmitter, time-out timer, and DTMF decoder.

e Autopatch and linking features

*Direct connect outputs for the Link Controller
(uses commercial circuit boards and common

*Multiple audio inputs and outputs with audio
*Phone interface, PL gating, and local speaker

=All software, /O, and timers are contained in
one chip!




If you always thought a microprocessor-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just for a controller.

REP-200 REPEATER

A premium repeater with autopatch and many versatile dtmf
mrlh'ul:l'fﬂahm Fﬂlﬂmnmanrchamufarabam

We don’t skimp on rf modules, either! Check the features on
R144 Receiver, for instance: GaAs FET front-end, helical
resonators, sharp crystal filters, hysteresis squelch.

Kit $1095; w/t only $1295!

type accepted and uhf commercial blnds}

H:mnd exciter and 'I';f'f A, designed for continuocus duty.

f 15-18W (25W option) on 2M or hi-band; 15W on 220MHz; 10W on
uh or Hz.

- Accessory add-on PA's available with power levels up to 100W.

+ Six cou l:n types, including two pleasant, sequential, multi-tone bursts.

« AUTOPATCH: either open or closed access, toll-call restrict, auto-disconnect.

- Reverse A h, two gl?u es: auto-answer or ring tone on the air.

. DTMF CONTROL: over 45 functions can be controlled by touch-tone. Separate
4-digit control code for each function, plus extra I-gglt owner password.

. . er open- or closed-access
for re or autopatch, and enable toll calls, reverse patch, kerchunk filter,
site aux rowr, and other options, including two auxi external circuits,

« The cwid message, dimf command codes, and owner default
ters

*Cwapaaﬁm'ld mwﬁmmmmmm
gv owner-password-protected dimf commands.

Many &mwmm

Bniumdedied‘shﬂ:ﬂﬂﬂuntﬂnmm

- Welded partitions for exciter, pa, receiver, and controller. PEM nuts hoid

-31ﬂmmmmﬁwnwmwm
- Auxiliary receiver input for independent control or cross linking repeaters.

REP-200V Economy Repeater Kil. As above, except uses COR4
Controller without DTMF control or autopatch. Kit only $795.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &
DIGITAL LINKS, TELEMETHY ETC.

FM EXCITERS: kits
$99, wit $169. 2W contin-

uuus . TCXO & xtal
m'ahl:ﬂe
FB‘G
?po&m

. TAE't for 2M, 150-174,
220MHz.

« TA451 for uhf,

W e o
(0.5W out; wit only).

- VHF & UHF AMPLIFIERS.
For fm, ssb, atv.
from 10W to 100W. models, kits starting at $79.

FM RECEIVERS: kits $139, w/t $189,

- R144/R220 FM RECEIVERS for 2M,
150-174, or 220MHz. GaAs FET front
end, 0.15uV sensitivityl Both crystal &
caramic if fiters plus helical
resonator front end for exceptional
selectivity: >100dB at +12kHz (best

available anywhere!) Flutter-proof
hysteresis squelch; afc tracks drift.

- R451 UHF FM RCVR, similar to
- AS01 902-928MHz FM RCVR.
Triple-conversion, GaAs FET front end.
mmﬁnnmmmmmmmmwmhﬂcﬂm or =
afc, Kits $129

» R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, wh $189.

Send 52 for oversaas air mall For casusl Interesi. check reader service, allow 3-4 weoks.

ACCESSORIES

TD-3 SUBAUDIBLE
DECODER/ EH'EGDEFI it

COR-4 kit
all on one board

TD-2 TOQUCH-TONE DECODER/CON-
TROLLER kit. Full 16 digits, with toll-call
restrictor, programmable. Can tun 5
functions Emut for selective call-
g nl .. 579

AP-3 AUTOFATCH iu.. Llsammahnva
for repeater autopatch. Reverse

& phone line remote control are std .$79
AP-2 SIMPLEX AUTOPATCH Timing
Board kit. Use with above for simplex
operation using a transceiver ... 539

MO-202 FSK DATA MODULATOR kit
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Hadfu link c:nmputens
telemetry gear, etc. . .. 539

DE-202 FSK DEMDDULATGH I-ut For
receive end of link. .. AASYETESIa L '

8600 BAUD DIGITAL HF LJHHS Low-
cost packet system,
consisting of new MO-96 and
special versions of our 220 or 450 mHz
FM Transmitters and Receivers. (Inter-
face diwectly with most TNC's. Fast,
diode-switched PA's output 15 or S0W.

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

LNG-(*)
onLy $59

wilrodtested

FEATURES:
- Very low noise: 0.7dB vhf, 0. H’dﬂ uhf

. Hllu gain: 13-20dB, depends on freq

- Wide dynamic range - resist overload

- Stable: low-feedback dual-gate FET
*Specily tuning range: 26-30, 46-56, 137-150,
150-172, 210-230, 400-470, or BOO-8960 MHz.

LNW-(*)

MINIATURE
GaAs FET
PREAMP

ONLY 324 - 539 wirsdtexiod

IN-LINE PREAMP
oNLY $7 9, 399 wirednesied

- GaAs FET Preamp with features similar
to LNG series, except automatically

HELICAL RESONATOR

JPREAMPS
mm;wlm
band interference in critical
MODEL HRG-(*), $49 vhf, $94 uhf.

*Specify tuning range: 142.150, 150-162,
162-174, 213-233, 420-450, 450-470,

RECEIVING
CONVERTERS

Low noise converters to recelve vhf and
ubhf bands on a 10M receiver. Choice
ﬁﬁtwﬂwmﬂﬂﬂﬂiﬂdm,ﬁlmpch
only, or w/t unit in a case.

g ﬁ:r avail: 136-138,

144-*!45 145-14? 146-148; kit less
gé.ugam.htwfmam wit in case

UHF input ran avall: 432-434,
435-437, 435.5-437.5; kit less case $49,
kit w/case $69, w/t in case $99,

TRANSMITTING
CONVERTERS

XV2 for vhf and XV4 for uhf. Modeis o

OUR 29TH YEAR!

For complete info, call or write for FREE 40-page catalog. l,am ronics ’-nc
,  J

65 MOUL RD. - HILTON NY 14468-9535

Order by mail, fax, or phone (9-12, 1-5 eastern time)
Min. $3 S&H charge for first pound plus add’l weight & ins.
Use VISA, Mastercard, check, or UPS C.O.D. ($3 fee).

Phone: 716-392-9430 -- FAX: 716-392-9420

FarminsFiEE i i rngir,mn}lj tradarmark L'.nFlrllghl 183 Hardionics, lne. AR -IllJ,h!l. ramered.
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ID & Timeout

The repeater controller has a fixed 1D
interval of seven minutes, and the repeater
will ID only when nobody is talking—un-
less the time-out timer ID is disabled. When
disabled, the repeater will ID whenever the
interval timer reaches zero (while users are
talking).

To save valuable memory and eliminate
extra transmissions by the repeater con-
troller, I did not program the controller to
do an *‘end ID.”” This is the type of ID
routine where, a few minutes after the QSO
has ended, the controller sends the station
callsign and sometimes an extra message. |
personally like a repeater controller with-
out lots of chatter, and that weighted my
decision.

To help reduce repeater key-ups caused
by intermod bursts and dialing kerchun-
kers, I added programmable key-up delay
to the software. When the repeater 1s being
used, the key-up delay is unnoticeable. But
after 30 seconds of no activity, the con-
troller switches to the programmable key-
up delay value, which is adjustable from 0
to 2.6 seconds.

The repeater controller time-out timer 1s fixed
at the legal maximum of three minutes. Before
the repeater times out, the controller sends a
message to the users with a station ID. If the user
1s still talking, the transmitter, link transmitter,
and phone patch are turned off. The transmitters
stay off until the offender unkeys and realizes his
mistake and transmits again.

There is no post time-out harassment from the

Table 2. Commands Figure 3. PC foil pattern for the computer board.
Command Function Powerup Priority
Qutput # 1 low User repeater controller; that task is left up to the  patchperiods. Therefore, input #2 may be multi-
Output# 1 high Wsar repeater users. Of course, if the repeater is lexed for both functions. The above features,
Qutput # 2 low User ; P : pE 4 : : :
Output # 2 high User timed out, a control operator can enter the com-  plus being able to lock out users with the super-
Output # 3 low User mand to disable the time-out timer, and the re-  user priority, should aid control operators.
Output # 3 high User peater transmitter will come on again. To be
g:‘igﬂ: ﬁ: Lﬁgh Hgg: successful, the control operator must be able to ~ DTMF Commands
Output # 5 low or pulsed Superuser capture the repeater receiver. The “*#" feature Initially, every repeater controller powers up
Output # 5 high Superuser must be used. with the same set of default commands. All com-
Output # 6 low or pulsed Superuser mands are fixed at four digits long, except the
gﬂ:gﬂ: i? :;';Erhu bl gzggiﬂzz: Autopatch ~ editing commands, which are eight digits long.
Output # 7 high Superuser The repeater controller phone patch supportis  Since the leading two digits of each command
Output # 8 low or pulsed Superuser basic but novel. There really isn’t enough mem-  can be edited, unique command sets can be cre-
Output # 8 high Superuser ory to implement long distance lock-out, reverse  ated.
gﬂ:g:: igﬁgﬁ f‘;’;;?:igssp gﬂgz:ﬂ:g: patch, auto dial, or control from the phone. De- Because the repeater controller has two com-
Read input # 1 Superuser spite this, the controller has several nice auto-  mand priority levels, it’s not absolutely neces-
Read input # 2 Superuser patch features. sary to change the prefix of all 39 commands. By
Autopatch on Superuser For instance, when dialing the phone number,  making the access to the superuser function
ﬂi‘;ﬁ:i;ﬁl iy gﬁgg:ﬁ: all digits are muted so that repeater listeners are  unique, 30 of the commands are instantly pro-
Decrease keyup delay Superuser unable to hear it. Additionally, there is aninput  tected from outside parties (30 of the commands
Increase CW speed Superuser on the computer board that allows owners to  power up with superuser priority).
Decrease CW speed Superuser customize the autopatch with long distance lock- All commands are listed in Table 2, along
'E;.f::f:;ggfﬁﬂfﬁsgfﬁéﬂ gﬂﬁiﬂﬁ: out or a patch limit timer if needed. with the power-up priority of the command.
Increase hang time Superuser During autopatch calls, the microprocessor  Most of these commands are self-explanatory.
Decrease hang time Superuser monitors input #2. If this input 1s pulled low, the ~ The four pairs of increase/decrease commands
Disable time out timer Superuser autopatch will be terminated as if the OFF code  simply change timing values in the software.
E?ﬁ?ﬂ:;ﬂ‘ﬁ;‘;ﬂ?r gﬂg;ﬂi: had been entered from the touchtone pad. Since  The owner can use a touchtone pad to increase or
Enable repeater Superuser this input is scanned only when the microproces-  decrease timer values in fixed increments. The
Disable DTMF decoder Superuser sor is not sending Morse code, the external sig- command can be repeated to make larger
Enable DTMF decoder User nal will have to be latched until the patch goes off  changes.
Ef:;:d:?ﬁ::;ﬂtﬁr gﬁgﬁ:ﬂgg: for correct operation. I chose this method for two reasons—it keeps
Change command prefix Superuser Due to some clever software, this input func-  the operation simple and it conserves precious
tions identically to input #1 during non-auto-  memory. Although it's not as glorious as pro-
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Food for thought.

Our new Universal Tone Encoder lends its versatility
to all tastes. The menu includes all CTCSS. as well
as Burst Tones. Touch Tones. and Test Tones. No

67.0 XZ
71.9 XA
74 .4 WA
717.0 XB
79.7 SP
B2.5 YZ
B5.4 YA
B8.5 YB

91.5 ZZ
94.8 ZA
97.47ZB
100.0 1Z
103.5 1A
107.2 1B
110.9 2Z
114.8 2A

I18.8 2B
123.0 3Z
127.3 3A
131.8 3B
136.5 42
141.3 4A
146.2 4B
151.4 5Z

156.7 SA
162.2 5B
167.9 6Z
173.8B 6A
179.9 6B
186.2 TZ
192.8 TA
203.5 M1

counter or test equipment required to set frequency-
just dial it in. While traveling, use it on your Amateur
transceiver Lo access tone operated systems, or In
your service van to check out your customers re- Group B

peaters; also, as a piece of test qu.lipl"llﬁﬂt to modulate TEST-TONES: | TOUCH-TONES: BURST TONES:
your Service Monitor or signal generator, It can even 600 697 1209 1850 2150 2400
: g AR s , RSy 1000 770 1336 1900 2200 2450
operate off an internal nine volt battery, and 1s available 1500 852 1477 1950 2250 2500

for one day delivery, backed by our one year warranty. 2175 941 1633 2000 2300 2550
2805 2100 2350

» Frequency accuracy, = .1 Hz maximum - 40°C to + 85°C
» Frequencies to 250 Hz available on special order
« Continuous tone

* Frequency accuracy, = 1 Hz maximum - 40°C to + 85°C
* Tone length approximately 300 ms. May be lengthened.
shortened or eliminated by changing value of resistor

Model TE-64 $79.95

* All tones in Group A and Group B are included.

* Qutput level flat to within 1.5db over entire range selected.

« Separate level adjust pots and output connections for each
tone Group.

« Immune to RF

* Powered by 6-30vdc, unregulated at 8 ma.

« Low impedance. low distortion, adjustable sinewave
output, Sv peak-to-peak

« Instant start-up.

+ Off position for no tone output.

* Reverse polarity protection built-in.

E'.’ COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(8B00) 854-0547/ Califormia: (714) 998-3021
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gramming delays in milliseconds, the result is
identical. Also, my first repeater controller used
this method of changing delay parameters, and it
has worked well to date.

Command Editing

All of the controller commands have CW
read-back to confirm the action, except for the
autopatch ON command where it wouldn’t make
sense. To make the interfacing easier to the user
inputs and outputs, I thought it would be conve-
nient if I could control the sense of the CW
read-back message. The power-up standard 1s
output/input—high reads back as OFF and low
reads back as ON.

If you like, you can reverse these messages
when you're programming the prefix codes.
Once again a simple but effective method was
chosen to do this. To keep the standard read-
back messages, programal, 3,5,7,9,0r A as
the first digit of the prefix. To reverse the read-
back messages, programa2,4,6,8,0, # orB
as the first digit of the prefix. To eliminate the
read-back message entirely, program a C or D
as the first digit.

Since the ***"" is reserved to pass touch tones,
it can not be used as a valid first digit. If an “**"’
is programmed as a leading digit by mistake,
simply program a new prefix with a different
leading digit to correct the error.

You can program outputs #5 through 8 for
pulsed low operation or a static (no pulse) func-
tion. Because of p—————=———
memory limitations,
pulsed operation
could only be added
to the outputr low
commands of these
outputs. If a leading
prefix digitof 1,2, or
D is programmed,
the output will pulse
low for 150 ms and
then return to a high
state. Also, these
three digits allow the
owner to select one
of the three possible |
read-back messages.
If any other leading
prefix digit 1s pro-
grammed, the output
will behave like the
other outputs (no
pulses).

I am sure this flexi-
bility in read-back
messages 15 wel-
comed, as you don’t |
have to invert signals
in hardware to make
the CW read-back
message correct.

Since the above
method worked so
well, I decided to use
the same scheme to
program the com-
mand priority. To
designate the com-
mand as user priori-

3,5,7,9, % A, or C as the second digit of the
command prefix; and as a superuser priority,
selecta2, 4,6, 8,0, # B, or D as the second
digit.

To program a new prefix code into the con-
troller, simply touchtone the following eight-
digit sequence without unkeying: the four-digit
““change command’’ code, and the two-digit
**code number,”" and *‘new two-digit prefix.™
The software counts the number of digits en-
tered, then checks the code number range. If no
errors are detected, an ‘R’ will be heard when
unkeying, to confirm the change of prefix. Re-
member, the controller will clear the command
buffer if you pause for more than three seconds
between digits. If editing becomes necessary in
the presence of other signals, just use the force
feature *'#'" at the end of the eight-digit se-
quence.

All modifications to the power-up state of the
controller are saved in the computer’s RAM.
Since the 8749H power-down feature wasn't
usable in this design, I decided to provide bat-
tery backup power to the entire board. Every-
thing needed for this is on the computer board,
including the diode switch and the charging re-
sistor (R3) for the battery pack. The computer
board requires approximately 225 mA, soa pack
of seven AA NiCd batteries will keep the board
alive for close to three hours. If longer periods
of backup are required, you can substitute a

backup battery with greater capacity. To allow

the charging circuit to function properly, the full
charged terminal voltage of the battery must be
at least 1 volt less than the power supply voltage
of pin 25 on the card edge connector. If you
notice that your computer doesn’t retain pro-
gramming changes after power loss, measure
the voltage across R3 to see if charging current is
flowing into the battery under normal condi-
tions. For those owners who have a 6 volt bat-
tery pack lying around, a high efficiency regula-
tor can be substituted for US (LM2940CT-5.0).
With this regulator, the terminal voltage of the
backup battery can be as low as 6.1 volts. Resis-
tor R3 should be selected according to the bat-
tery backup scheme you use. If you power the
computer board with a 13-14 volt supply, R3
should be 390 ohms (you can use either voltage
regulator) when using a seven-cell AA NiCd
pack; R3 should be 470-510 ohms if you use a
six-cell AA NiCd pack (use the optional regula-
tor). See the parts list for a good backup battery
source.

Computer Board Operation

The heart of the computer board is the mi-
croprocessor Ul. It controls the entire repeater
controller. The inputs to the microprocessor are
buffered by a 4050 IC (U6) and the outputs are
buffered by 7407 open collector buffers (U7,
U8, and U9). Pull-up resistors in a SIP resistor
pack (U10) pull all the inputs to an idle state if
the pins aren’t connected. The board uses a 555

11l

GROUND
LINK PTT
+ BvVOUT
ouUT #6
outre
ouT #?7

ty, simply selecta 1,
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outTre
ouT #8
AUTOPATCH OC
Sy RPT PTT OC
e 11 MUTE OUT
ol 12 RPT CAS
i 13 LINK CAS
1 14 INZ1
16 IN#2
18 LINKMON
17 SUPERUSER
18 OUT#1
18 OUT#2
20 OUT#3
21 OUT 24
22 LCHOSTPTT
23 CW AUDIO OUT
24 BAT BACK-UP
26 12-14VIN
28 AUDIO IN

il
ODO~00NEWhk ==

28
29 LCBUSY
30

31 GROUND

Figure 4. Computer board parts placement.
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The Miniature VHF/FM
Handheld Transceiver

A super-compact handheld about
half the size of a regular HT, the
tiny DJ-F1T is a powerful com-
munications station which fits
literally in the palm of your hand.

The Ni-Cd battery is an innova-
tive design, made to charge with
the AC desk top, drop-in charging
stand.

Standard on the unit are 40
memory channels, 3-stage power
settings, pager and code squelch
functions, several scan options,
and full size illuminated keypad for
easy operation and programming.

Ask to see ALINCO pro-
ducts at your dealer and | L

become familiar with our
quality line and acces-
sories. We've always been
here, and now we're ready
fo go wherever you do.

ALINCO ELECTRONICS INC.

438 Amapola Avenue, Unit 130

Torrance, CA 90501

Tel. (213) 618-8616 Fax (213) 618-8758
- ELECTRONICS INC. T Yearimied Warany

Specifications and features are subject to change without
notice or obligation
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! = % % % PRESENTING # 4 % ¥ !

** % STARRING ®* & &«
JERROLD, HAMLIN, OAK
AND OTHER FAMOUS MANUFACTURERS

s FINEST WARRANTY PROGRAM AVAILABLE

s LOWEST RETAIL I WHOLESALE PRICES IN LIS
* ORDERS SHIPPED FROM STOOK WTTHIN 24 HRS
* ALL MAJOR CREDIT CARDS ACCEPTED

Qﬂlﬂ CATALOG oMLy 1-8B00-345-8927

ALL iINFORMmAaTION 1-818-709-9937

PACIFIC CABLE CO.. INC.
7325%: RESEDA BLVD.. DEPT. 1856
RESEDA. CA 91335
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HEIGHTS

TOWER SYSTEMS

Light, strong,
permanently beautiful

Aluminum towers.

O Self-supporting up to 120
Jt.; guyed at higher
heights.

O Easy to assemble and
erect.

O Complete tapered and
telescoping models.

O Full range of manually or
electrically operated Fold-
Over-Kats

Write for brochure giving
dozens of combinations of
height, weight and wind load.

HEIGHTS

TOWER SYSTEMS
1721 Indian Rd.

Lapeer, MI 48446
Phone or fax

(313) 667-1700
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oscillator circuit (U11) to generate the CW tones
for all IDs and messages. The resistors and ca-
pacitors in this circuit can be changed to modify
the waveform and frequency. To change the
pitch of the tone for some IDs and courtesy
beeps, the microprocessor pulls pin 31 low. Re-
sistor R21 and capacitor C15 form an RC filter
for the tone oscillator, and pot R20 1s used to
adjust the CW D level.

The computer board uses a DTMF decoder
(U3) and an associated audio buffer (U4) to
decode the DTMF tones. The gain of the circuit
is controlled by pot R17. A filter after the op
amp (R30, R12, C8, and C18) rolls off discrimi-
nator audio before passing it to the decoder chip.
When the decoder chip thinks it detects a valid
DTMEF tone, pin 14 of U3 goes HIGH, signaling
the microprocessor and lighting the LED DS1.
Occasionally this LED may flash briefly during
normal speech. If it occurs at a high rate, the
filter after U4 may have to be modified.

The watchdog circuit (U2) monitors the mi-
croprocessor and resets the computer if the pro-
gram stops execution. Pin 4 of U2 is continually

pulsed by the microprocessor. If the program
stops execution, these pulses will disappear, and
after 8-15 seconds of delay, the watchdog
should reset the microprocessor. When this hap-
pens, a power-up message will be sent on the
repeater, and all default commands and parame-
ters will be reloaded into memory.

It’s important to connect a DC backup source
to the battery backup pin to protect the mi-
croprocessor from being reset and loading the
default parameters. Without a backup battery,
power supply glitches may occasionally scram-
ble both the microprocessor and the watchdog
circuit. These cases are rare and they seem high-
ly dependent on the transient suppression of the
main DC supply.

The remaining circuits on the board provide
regulated 5 volts to the board. If the supply
voltage drops, the backup battery will provide
power to the board through diode D1. Diodes
D1 and D2 form a DC switch, and resistor R3
charges the external backup battery. If a non-
chargeable battery is used, this resistor must be
removed.

07869, Phone: (800) 346-6873.

postage.

requesting information, please enclose an SASE.

Phone: (814) 623-7000.

Table 3. Computer Board Parts List

Part Description Source

C1 5 pF ceramic capacitor Mouser 21FK005

c2 20 pF ceramic capacitor Mouser 21FL020

C359 1.0 yF tamtalum Mouser 540-1.0M35

C46,7,8,10,13, 14,

15,16,18,20,22 0.1 yF ceramic Mouser 140-CD12R6-1042Z

Ci1 47 uF, 6V tantalum Mouser 540-47TM06

cC12 220 pF, 25V electrolytic Mouser 140-XR35V220

C17 10 yF, 16V tantalum Mouser 540-10M16

C21.23 0.01 yF ceramic 140-CD5D00Q6-103Z

D1,2 1N4001 diode Mouser 333-1N4001

DS1 LED, any color Mouser 35BL501

Q1 2N2222 NPN transistor Mouser 511-2N2222

R1,2,45,18,21,29 10k, 1/4 W Mouser 295J250-10k

R3 see text see text

R6,11 100k, 1/4 W 295.J250-100k

Rg9 680k, 1/4 W Mouser 295J250-680k

R10 330k, 1/4W Mouser 295J250-330k

R12,14,15,30 2.2k, 1/14W Mouser 28SJ250-2.2k

R13 10MEG, 1/4 W Mouser 295J250-10M

R16 1k, 1/4 W Mouser 295J250-1k

R17,20 20k potentiometer, single turn ME323-4255P-20k

R19 10ohm,1or2WwW Radio Shack 271-151

R28 470 ohm, 1/4 W Mouser 295J250-470

U1 B749H microcontroller WB3ESS; see note below

U2 4098 IC Mouser 511-4098

U3 SS1202 Touchtone decoder IC Radio Shack 276-1303

U4 LM3s8 IC Mouser 511-LM358N

us 7805 voltage regulator (see text) Mouser 511-L7805ACV

(§]] 4050 IC Mouser 511-4050

u7.8.9 7407 IC 526-NTE7407

u10 100k, 10-pin SIP Mouser 266-100k

Ui 555 timer IC Mouser 511-NE555N

Y12 3.57 MHz crystal Radio Shack 272-1310

1 PC board WB3ESS RCCB3-16-80-A

1 40-pin IC socket Mouser ME151-8040

2 15-pin IC sockets Mouser 151C016

1 18-pin IC socket Mouser ME151-8018

3 14-pin IC sockets Mouser 151C014

2 B-pin IC socket Mouser 151C008

1 TO-220 heat sink Radio Shack 276-1363

1 Card edge connector 31/62 (mounting holes) Digi-Key S1312
Alternate edge connector (no mounting holes) Radio Shack 276-1453

Paris are available from: Digi-Key Corporation, 701 Brooks Ave. South, P.O. Box 677, Thief River Falis
MN 56701-0677. Phone: (800) 344-4539; and Mouser Electronics, 12 Emery Avenue, Randolph NJ

The computer and audio blank PC boards and a programmed 8749H microcontroller chip are available
for $19 each from John Bednar WB3ESS, 548 Cherryville Road, Northampton PA 18067. When ordering
the programmed microprocessor, please include the repeater call as you want it sent, including the prefix
(de) and suffix (/rpt) along with all spaces clearly marked. SS| 202 touchtone decoder chips are available in
limited supply for $§7. Please add $4 shipping for all orders. Foreign orders should include additional

If you want to program your own controller IC, the source code is available in DOS format from the author
at the above address. Send $10 and a formatted floppy (any size, any density). If you write the author

For battery backup, an assembled 7-cell NiCd AA battery pack is available from Cunard Associates.
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM

JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
® [ron film on to copper clad board
* Peel off film and etch

convenient 8% x 11 size
With Complete Instructions

SATISFACTION GUARANTEED

5 Sheets for $3.95 10 Sheets only $5.95
add #1.50 postage MY Res. add sales tax

The MEADOWLAKE Corp.

Dept. N, P.O. Box 497
Northport, Mew York 11768
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Carole
Perry's

Amateur Radio License Courses
NOVICE...Theory, Regulations & Code

Reg. 549.95...NOW 539,95 *
NO-CODE TECHNICIAN...Theory & Regulations

Reg. 559.95...NOW 549,95 *
* Includes Postage and Handling

Computer Program for IBM.

{(Including XT, AT, F5/2, and IBMs clones)
Developed for Media Mentors by Diamond Systems, Inc.

Shedia S5
MCNTOrsS

IRC-
To order, call: (718) 983 - 1416
P.03, Box 131646, Staten Island, NY 10313-0006
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Natural Voice Playback Board

Repeater ldentifiers
Contest Stations
Site Alarms

Remote Telemetry
Weather Stations
Multiple Languages
Emergency
Announcements

Add a Recorded Natural Voice to your system or equipment.

Voice vocabularies or multiple phrases up to 1 minute in a
Natural Voice is saved in Non-Volatile E-Prom memory.(If
power is removed the recordings will not be lost), We'll record
your message(s) in a male or female voice - or - you can record
the library by using the optionai SDS- 1000 development board
on an IBM or compatible computer.

Parallel Input Word Select
500 ma Keyline QOutput

32 Kb sampling rate
Multiple Modes

30 sec - M) minute Timers

DataVoice - DV-64

8 ohm Audio outpul
600 ohm Audio output
+9v to + 14y Supply
Size : 4.00" x 4,257
Connectors Included

Price § 169.00 Single Oty (programmed)

Palomar Telecom, Inc.
300 Enterprise 5t Suite E

(619) 746-7998
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Assembly and Test Instructions

Before you begin assembly, here are some
pitfalls to watch out for:

1. Don’t attempt to assemble this board with a
high temperature soldering iron or gun.

2. If the LED DSI1 is installed backwards, it
will give you the impression that the touchtone
decoder isn’t working.

3. Make sure resistor pack U10 is positioned
correctly, and of the correct type (one common
pin and the resistors internally tied to this pin).

4. Be aware that not all the ICs are oriented in
the same direction.

Begin assembly by installing the 14 jumpers.
Don’t miss jumper J6; it's located under U1, an
IC. Follow this by adding all IC sockets. It’s
important to install a socket for Ul so that the
chip can be removed without damage and repro-
grammed if necessary. Next, install the voltage
regulator and heat sink and put a little heat sink
compound on the regulator tab to aid in the heat
transfer. Bolt the regulator and heat sink firmly
to the PC board. Finish the board assembly by
adding all remaining components.

Perform the initial testing with the ICs re-
moved. Apply 12-14 volts to the +12V IN and
GROUND pins of the board, and measure the
regulated +5 volts at pin 40 of U1. If the supply
voltage isn’t within 0.25 volts of +35 volts, mea-
sure the voltage drop across R19. If this voltage
drop is greater than 4 volts, look for a shorted
trace somewhere on the board. Once the
voltages are correct, remove the power and in-
sert all ICs. Reapply power and re-measure the
supply voltage. With all ICs installed, it should
still be within 0.25 volts of +5 volts.

The computer board sends a power-up ID
whenever the computer is powered up or reset.
This power-up ID can be used to check the initial
operation of the computer board. Two test meth-
ods will be given; the first requires an oscillo-
scope and the second a voltmeter. Connect a
scope probe to pin 23 of the board and apply
power. While monitoring the CW AUDIO OUT
pin, the CW power-up message should be visi-
ble on the scope. If no tone is observed, it’s
possible that the microprocessor isn’t running,
or the 555 tone circuit is nonfunctional. The
second test method checks to see if the mi-
croprocessor is running. First connect a resistor
(anything between 1k and 10k) between pins 3
and 10 of the computer board, and attach a volt-
meter between pin 10 and ground. When the
board is powered up, the voltage on pin 10
should drop to near zero volts. After 6-8 sec-
onds, this voltage should rise to near 5 volts. If
this doesn’t happen, the microprocessor isn't
running or U9 is faulty.

When the above tests are successful, the
watchdog operation should be checked. Using
either test configuration from above, place a 1k
resistor across the crystal terminals Y1 when the
computer is sending the power-up message. The
resistor stops the microprocessor oscillator and
crashes the program. Within 8-15 seconds, the
watchdog circuit U2 should restart the mi-
croprocessor and the power-up message should
be sent. If using the voltmeter technique, the
voltage on pin 10 should go back to 5 volts 6-8
seconds after the computer is reset.

Next month in Part II we will discuss the audio
board and operation of the whole controller. |5

Multiband AntennaPacks

EmergencyPacks contain

QRV All Band kink-proof wx-sealed
multi-band Dipole-V-Sloper antenna,
T coax feedline, Quick Launch sys-
tem, rotproot dacron support braid,
40 p Tech Manual. Complete, Ready
for Action. One person installs in 15
minutes. [afopack $1

Fastest Awnnm‘ it dolidictid
in the West AntennasWesi
Box 50062-S, Provo, UT 84605 Y.k (801) 373-8425
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1991 CALL DIRECTORY
(On Microfiche)

Call Directory
Name Index
Geographic Index

All three — $25
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777 800: 282-5628
CIRCLE 7 ON READER SERVICE CARD

RACK AND CHASSIS BOXES

= CHASSIS BOXES
RACK BOXES

FEATURES: oL IwWID T H |
A ] WC-TAl 4] 3| 2 BIETS
s sgm EASY TOFABAICATE |mcoalea|a| 2] 1785
1. 78 | 7 | 31.50 | SHIPFPED (FLAT) meaalalalz| wss
1.7 |10| 3300 |MLMAINPANELSAPE |yr gl a | & | 2| 1708
350 | & | 2150 |FLAT FRONT AND REAR| yinca Lo | 4 | 2 | 1085
350 | 7 | 3ago [AFE CLEARBRUSHED | pn o | g | 4 | 3| 2202
ANODHZED. TOP,
350 | 10| 3870 weTh|al 7| 4| 1005
BOTTOM AND THE
B35 | 5 | 3080 | o e ARE moaa|le] 7| e 2208
55 | T | «200 BLACK BALSHED MC-58 | B3 71 4| 24,18 II

HC W ma0 excepl VISA and MASTERCARD. OFDER [47ECT FROM THE
WSA J'( FACTORY. OM PREPAID DRDERS SHIPPED LIPS GHAOUND MO CHARGE
SECOND OaY MR 1000 NEXT DAY AR 2000

| SESCOM INC. 2100 WARD DRIVE HENDERSON, NV ULEA
01524 (ORDERS)B00-634-3457 (TECHNICAL HELP)
702-565-3400 Fax 702-565-48

CIiRCLE 167 ON READER SERVICE CARD

Say you saw itin 73!

T-2000

Decodes DTMF tones from

EMCOM |
10 HOWARD ST. BUFFALO NY 14206

(716) 852-3711

audio source, (tape, phone, Subscribe
radio). Displays numbers on 1o

LCD display, 120 Digit 73 Amateur
memory. $169.00 ppd. U.S.A. Radio Today
SURVEILLANCE/-
COUNTERSURVEILLANCE

COUNtnR 1-800-722-7790




HF Equipment Regular SALE
IC-781 }{r:urfps!tunerfsmpe -S,c:emaf%ldﬂ 00 5099

IC-751A 9-band xcvr/.1-30 MHz ¢ ... $1699.00 1219
PS-35 Internal power supply............. 219.00 2095
FL-63A 250 Hz CW filter (Ist IF) .......... 59.00
FL-52A 500 Hz CW filter (2nd IF) ....... 115.00
FL-53A 250 Hz CW filter (2nd IF) ...... 115.00
FL-70 2.8 kHz wide SSB filter ............. 59.00

IC-735 HF xcvr/SW reve/mic................ 1149.00 899%

PS-55 External power supply ........... 219.00 209%
AT-150 Automatic antenna tuner ...... 445.00 399%
FL-32R 500 Hz CW filter.......c.coervnnne. 69.00
EX-243 Electronic I-ze:.rer 11| een 64.50

UT-30 Tone encoder... R 7

16725 HF Xevr/SW 1OVT oo $949, 00 759%
AH-3 Automatic antenna tuner......... 489.00 449%
IC-726 10-band xcvrw/ém................. 1299.00 1089

HF Accessories: Regular SALE
IC-2KL HF solid state amp w/ps ....... $1999.00 1719
IC-4KL HF 1 kw amp w/ps = Special.. 6395.00 5899

EX-627 Auto antenna selector .............. 315.00 279%
PS-15 20A external power supply ........ 175.00 168%
PS-30 Systems p/s w/cord, 6 pin plug 349.00 329%

SP-3 External speaker.........cocccivrnirinnnanc, 65.00
SP-T Small external speaker.................. 51.99
CR-64 High stab. ref. xtal; 751A, etc ..... 79.00
SM-B6 Desk microphone ........c.cocoerienne 47.95

SM-8 Desk mic; two cables, scan ......... 89.00
AT-500 500w 9 band auto ant tuner..... 589.00 539%
AH-2 8-band tuner w/mount & whip..... 758.00 689%

Call for Prices on accessories
for IC-781/763/126/12%

s n ST B Large Stocks
E ;ﬁ%aﬂfﬁ %Hﬁ-wsﬁ ; .
p—  * Fast Service
{ B * Top Trades

Regular ALE
IC-275A 25w 2m w/ps @ Closeout ..... $1299.00 1129
IC-275H 100w 2m FM/SSB/CW ............. 1359.00 1219

IC-475A 25w 440 FM/SSB/CW w/ps ... 1399.00 1329

UHFJHF Base Transceivers

1599.00 1399
1399.00 1199

IC-475H 100w 440 FM/SSB/CW ...........
IG-375R 25w 6/10m Xcvr/ps .oovveceve,

IC-275H 25w 100w 6/10m xevr ............ 699.00 1329
1849.00

IC-1275A 10w 1.2GHz FM/SSB/CW

Regular SALE

UHF.UHF FM Transceivers

IC-229A 25w 2m FM/TTP mic ...............5423.00 369%
IC-229H 50w 2m FM/TTP mic ................. 462.00 379%
|C-448A 25w 440 FM/TTP = Closeout .... 599.00 379%

|C-449A 35w 440FM xevr/TTP .................. 563.00 399
IC-1201 10W 1.2GHz FM xcvr................... 799.00 719%

Dual band FM Transceivers  Regular SALE

IC-3220A 25w 2m/440 FM/TTP mic ...... $659.00 579%
IC-3220H 45w 2m/35w 440 FM/TTP ....... 699.00 609%
IC-2500A 440/1.2GHz FM.........................999.00 869

Multi-band FM Transceivers Regular SALE

IC-901 50w 2m/35w 440MHz FM xcvr .. $999.00 869%
UX-R91A Broad band receiver unit ..... 389.00 359%
UX-19A 10w 10m unit... e 299,00 279%
UX-59A 10w 6m unit. .. ..349.00 329%
UX-S92A 2m SSB/CW module. ............ 599.00 548
UX-39A 25w 220MHz unit ... .. 349.00 329%
UX-S34A 430MHz SSB/CW module.......... TBA
UX-129A 10w 1.2GHz unit................ ...049.00 509%

IC-970A 25w 2m/430MHz transceiver .. 2895.00 2029
IC-970H 45w 2m/430 MHz transceiver . 3149.00 2729
UX-R96 50-905 MHz receive unit........ 389.00 349%
UX-97 1.2GHz band unit ....o.ooeeenn 999.00 869%

VHF/UHF Mobile Antenna Regular SALE

AH-32 2m/440 Dual Band mobile ant...... $39.00
AHB-32 Trunk lip mount........................ 35.00
Larsen PO-K Roof mount .......c.cocoevv.. 23.00
Larsen PO-TLM Trunk-lip mount ........... 24.70
Larsen PO-MM Magnetic mount ........... 28.75

VHF/UHF Repeaters Regular SALE
RP-1510 2m 25w repeater.................. $1849.00 1649
RP-2210 220MHz 25w repeater ........... 1649.00 1449
RP-4020 440MHz 25w repeater. ........... 2299.00 2009
RP-1220 1.2GHz 10w repeater ............. 2599.00 2269

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY -

5710 W. Good Hope Road; Milwaukee, Wl 53223 e Phone (414) 358-0333

AES“ BRANCH STORES

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

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

1-800-321-35%4

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1917

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

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

1-800-634-6227

j Handheids Regular SALE
e |C-02AT/High Power 2m... $409.00 289%

g8 [C-25A 2mHT .................... 419.00 289%
&% 1C-2SAT 2m/TTP........ccoecenn. 439.00 319%

|C-3SAT 220MHz HT/TTP .... 449,00 299%
| 1C-4SAT 440MHz HT/TTP .... 449,00 299%

¥ 1C-2GAT 2m HI/TIP.......... 429.00 319%
IC-4GAT 440MHZ/TTP ......... 449.00 319%

IC-12GAT 1.2GHZ/TIP......... 529.00 329%
IC-W2A 2m/440 HT ............ 629.00 529%

Handhelds for Aircraft band  Regular SALE
A-2 5W PEP synth aircraft HT .............. 525.00 479%
A-20 aircraft HT w/VOR = Closeou! ... 625.00 499%
A-21 Navicom Plus Aircraft HT ........... 660.00 599%

Call for information and Prices on
accessories for Handhelds listed above.

Shm'twave H‘ewers e Regular SALE
R-7000 25MHz-2GHz receiver.......... §1199.00 1029

RC-12 Infrared remote controller....... 70.99
EX-310 Voice synthesizer ..., 59.00
TV-R7000 ATV unit......ccoovvviiririiannn, 139.00 134%
R-T1A 100kHz-30MHz revr.......cooeoee.. 999.00 869%
RC-11 Infrared remote controller....... 70.99
FL-32A 500 Hz CW filter...........ccoouee. 59.00
FL-63A 250 Hz CW filter (Ist IF) ......... 59.00

FL-44A S5SB filter (2nd IF)................ 178.00 169%
EX-20 T U 49.00
EX-310 Voice synthesizer................... 59.00
CR-64 High stablity oscillator xtal..... 79.00
SP-3 External speaker ........................ 65.00
CK-70 (EX-299) 12V DC option........... 12.99
ME 12 Muhlle muunt .......................... 29.99

R-9000 100kHz-2GHz all mode rec .. $5459.00 4699
Top Trades! x We'll take your

Clean Late Model Gear in trade
toward New ICOM Equipment.

Write or Call for our Quote Today!

Toll Free T 5 |
AES® Over 34 Years In Amatﬂur Radio |

'HOURS  Mon-Fri 9-5:30; Sat 9-3

_hll Prices are subject to change without notice.

FAX: (414) 358-3337

Associate Store
CHICAGO, Illinois 60630

5456 N. Milwaukee Avenue
Phone (312) 631-5181

1-800-621-3802



HAM - CB N
COMMERCIAL

OPERATES
10 THRU 12 METERS l
WITH TUNER

FIBERGLAS
OMNIDIRECTIONAL
BASE STATION

ANTENNA ;

* Covers far above and below
the traditional C.B. Channels
(for export, commercial and
Ham band use, input 2000
watts, P.E.P.)

* The A-99 is a 1/2 wave
voltage fed antenna that
incorporates our patented
variable mutual
transductance tuning
system.

*Comes in three sections.
Easy To Assemble.

* Entire Antenna radiates 9.9
DBl Gain

TWIN RING

ADJUST-A-MATCGH

TUNING

The A-99 features the Solarcon
Twin Ring "Adjust-A-Match” tuning
making it possible to tune the input
to the antenna and obtain the
optimum S.W.R. over a range of
frequencies. Raising the rings
raises the frequency and lowering
the nngs lowers the frequency.

For More Information,
Call Solarcon at
1-800-445-3991,

or send for
FREE information.

SOLA I

ANTENNAS

7134 Railroad St.
P.O. Box 176
Holland, Ohio 43525

U.S. PATENT #4 360,814 -
Canadian Patent 21,145 455 -
England Patent 22,046,529, Other Patents Pending

COMMODORE/AMIGA amcx

REPLACEMENT CHIPS, PARTS, UPGRADES
COMMODORE

G

6802 . _.... 2.95
6526A .. .. 12.25
PLAIGOE114 12,95
B563 CRT 19.95
6567 VIC 14 .95
6581 51D . 12.25
All 901/225-226-227 HDM5 10.95

310654 1541 Upgrade 10.95
6510/8500 CPU 11.50
4164/200 RAM &80
CE4 Keyboard 19.95
Computer Saver | 17.95

NEW C64 Repairable Power Supply 2495
Higher amperage (1.9). runs cool and includes
1 year warranty. An absolute must for packet

radio people using the C64
{4_3 amp version for C64 includes Commodore
Diagnostician 37.95.)
AMIGA
8520A ClA 15.50
1.3 KickStart ROM 24.95

8495

E372A Fatter Agnus/Rockwell chip puller
: *54.50

8373 Super Denise

8362 Denise 25.50
8364 Paula 25.50
5719 Gary 1295
1 x 4/80 SC ZIP (A3000) 26.95

*229.00
32995

A500 PC Motherboard (populated)

MegaChip 2000/Agnus/Rockwell chip pulier
Now available for AS00

AS00 150 watt Big Foot Power Supply/fan

"iEntauve pnce

SEND FOR FREE 36 PAGE CATALOG

== |

B83.95

THE GRAPEVINE GROUP, INC, IR

E 3 Chestnut Street, Suffern, NY 10901 E

ORDER LINE 1-800-292-7445

914-357-2424 Hours: 9-6 EST M-F Fax. 914-357- 5243
We Ship Worldwide !

CIRCLE 192 ON READER SERVICE CARD

WEFAX To The Max

PC GOES/WEFAX 3.0 s a professional fax reception sys-
tem for the IBM PC. Rt inciudes an AM/FM demodulator
software, cassette tutorial and 325 page manaul Check
this partial kst of our advanced features

Res. up o 1EECInSZﬂ:EEE APT Latlon Gnds
Orbtal Predoton
Frame Looping
PCX & GIF E:.nt:ﬂ
Grayscaie Pnnting
L Oscilloscope infrared Analys:s
thu;gmh'vﬂtﬂngrm Vanabie IOC & LPM

PC HF FACSIMILE 5.0 $99

PC HF Facsimile 5.0 is a complete shortwave FSK fax
system for the IBM PC. It includes an FSK Demodulator

software. 250 page manual and tutonial cassette. Call or
write for a complete catalog of prooucts

Software Systems Consuiting
615 S. El Camino Real, San Clemente, CA 82672

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 250 ON READER SERVICE CARD

Say you saw it in 73!

SWISSLOG

NUMBER ONE IN EUROPE
FORA GOOD REASON. IT IS
THE BEST YOU CAN GET
ANYWHERE.

“It is impossible to describe the
capabilities of SWISSLOG in the space
allocated here. | can say with absolutely
no reservations that it is the best logging
program that | have ever seen, and am
now using SWISSLOG myself".

Dick G man, WA3US

(73 Magazine, June 1991)

"I have 9500 QSO’s logged. | sure don™
know what | would do without SWISSLOG.
The QSL’s are coming in stacks from the
bureau, even thou | have a QSL
Managm* SWISSLOG is worth it just for

that, let alone all the nice record keeping
for DXCC and WPX etc".

Paul Wyse, 5Z4F0 Kenﬂt

SWISSLOG DOES IT ALL. Log
Print QSL's & labels. Award !racl:ing HUI‘-’
map with grayline. Go resident for t:luﬂ.

Conversion from K1EA, DXLOG . Too
much to describe. IBM, 512K, HD rnqd.

MONEY BACK GUARANTEE

TO ORDER: SEND $78 ($75 +$3 shipping).
inciude disk size, Call and phone #.
N.Y. Slale include 7.5% Tax

Frank Greenhalgh, KD2LL
10 RORBINe AVE: Amityville
New York, 11701

(516) 598-0011

CIRCLE 198 ON READER SERVICE CARD
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CIRCLE 133 ON READER SERVICE CARD

Jo Gunn Enterprises

- CB Antennas — Mobile Antennas

-~ 10 Meter Antennas - Coax

JGAR - PISTOL

JGAR-HILLBILLY

Spocifications
[Frequency Bange
26.000-29 500)
Gamn:; 4.75 DB
Multiplication Factors

12 Times
Power Rating:

2000 CW, 4000 PEP
Hempht: 10 Feet
Weight: B.0 Lbs.
Matenals Anodized

BOEAT-B Ascraft

Algmunnm Tubn'ﬁg
Aeqguires 1 Coswial Cable

for Honk-up

Specifications
(Fraguancy Range
26.000-29 500}

Gain; Honzontal - 5,25 DB
Vertical - 4. 75 DB

Muliiplication Factors
Hornrantal - 17 Times
Vertical - 15 Times

Horz. to Ve, Separation
20-25 DB

Piorarar REtinng
2000 CW, 4D00 PEP

Height: 11 Feet

Wemht 10 Lbs

Matenals: Anodired
B06HEIAT -8B Arcralt
Atuirminum Tiibing

ARequwes 2 Senarate Caaxral
Cablﬂ for Hook-up

ez =

Call or send $2.00 for Complete
Catalog and Pricing of Antennas.

Route 1 - Box 32C, Hwy. B2
Ethelsvilie, AL 35461

Tel: (205) 658-2229

FAX: (205) 658-2259

IO

S Hours: 10am -6 pm (CST)
IR Monday - Friday

DEALER INQUIRIES, PLEASE CALL




ORDER DIRECT
1-800-582-4044

FAX DIRECT
1-800-582-1255

LIMITED TO STOCK ON HAND ONLY - CALL NOW WHILE THEY LAST.

Price Dimensions Qutput Weight
Orger# 1 13 | 50+ [ & hWxWxB: ' | - loput | oV [wdsV: | aaV o0 o (Is)e
PSMB7 14 95 13.95 4. 125" x 2.15" x 6.4"  115Vac 1A 1A 7A 1.6
PSMB10 16.95 15.95 |4.125"x2.16"x6.4" 115Vac 1A 1A 10A 1.65
PSMB15 19.95 18.95 | 4.875" x2.0"x 6.9" 115VAC 1A 2A 15A 1.75

The perfect power supply for your test bench, parts box or hamshack. These units are
vented for cool operation, heavy duty aluminum construction and finished in matt black.

PSMB15 90 dai warranti
. .%rﬂm = S o

«Sunrise 'FLTPEEG o

i SE ; =INpuit: AC L

| Hitachi Conn.: 2.5 mm DC Plug =

i Varta (except WTMT) -

5 _-— RS — Drder# 1-9 1IIJ+ Descriptinn Diam.

b AL Order # 1-9 10+ Voltage Power Weight | JR1811 .50 .40 DC Plug (Walkman Type) ...1.3 mm

Order# 1-9 10+ Voltage Current Type | WT9200DC 3.95 3.75 9Vpc...200mA ...6.10z. | JR1812 .50 .40 DC Plug (Mini) .......cccccce.. 2.1 mm
NRAAA 1.95 155 1.2V.........180mA.....AAA | WT9500DC 4.15 3.95 9Voc.....500mA ...8.80z. | JR1813 .50 .40 DC Plug (Stand.)..............2.5 mm
N5S00AA 1.95 1.55 1.2U.......,....EDGmA ,,,,,,,,,, AA | WT12500DC 4.95 4.75 12Vopc..500mA ..10.4 0z. | JR1817 .60 .50 DC Chassis Jack (Mini) ....2.1 mm
NI200C 345 3.05 12V 02Amp C | WT9500AC 4.15 3.95 9Vac.....500mA ...880z |JR1818 .60 .50 DC Chassis Jack (Stand.) 2.5 mm
N1800C 3.95 355 1.2V.......1.8Amp.......C | WTMT 595 575 3,4.56,.500mA .. 940z. | JR1819 .90 .80 DC Chassis Jack............2.1 mm
V5022 9.95 895 7.2V........100mA......216 7.5 9 & 12Voc JR1820 90 .B0 DC Chassis Jack............. 2.5 mm

ELECTROMICS, INC,
~Test most star:da DIP packages
«CAM: Cast Metal . - : -Easier, faster, hands-free testing | «Contacts: Gnld Plated
«Contacts: Spring Temper Eerylhum E{]PPEI Tin +*Gold plated pins ' *Double or Single Row
Plated | Order # 1-9 10+ Description Contacts | *90° Right Angle or Straight
*Housing: Glass Filled Polyester, UL94V-O EC16 4.95 4.45 TestClp...........8/14/16 | Order # 1-9 10+ Description Contacis
Order # Price Description Pins | EC20 6.95 B6.45 TestClip......cccooeeneiee 18/20 | H401 89 .79 Header Single, Straight....... 40
SZ24 5.95 Zero Insertion Force Socket .....24 | EC24 7.95 7.45 Test Glip...,.,............22f24 H401R .99 .B9 Header Single, 90°............... 40
SZ28 6.25 Zero Insertion Force Socket .....28 | EC28 B.95 B.45 TestClip... 28 | HA02  1.49 1.39 Header Double, Straight ......80
SZ40 6.95 Zero Insertion Force Socket.....40 | EC40 11.95 11.45 Test Clip... ..,..EEM[} H402R 1.68 1.59 Header Double, 907 .............80
sKey Styke: Tubular
«2 Sizes: Small & Large
sMounting: 0.78" (132 mm)
*Radial 7 Pin Tumbler Mechanism & : L.
Silver Plated Contacts & Terminals | . LTHE ELECTRONICS SOURCE
+*Brass Housing & Cylinder, Chrome. i '
Plated L | «Contact Rating: 1A @ 125Vac 3 % -
-Eﬂrgagigﬁtlng BA @ 125Vac, 3A %".’* . | *Mounting Hole: 9/32" (7 mm) R 2917 EUY\FIEW Drive ctortoaed
AC i ;
-Small Linit: Body Length - 0.27 (6 & | Order# 1-9 10+ Desc. Color & I:I'EIIIIJI“, (A 94538 [
mm) Shorter 3:32 E1033R .49 .39 N/OQ........Red
Order# 19 10+ _Size | E1039B .43 38 NIO......Black Order Direct: 1-800-582-4044
EG051S 4.25 4.05.........5Small | E1034R A9 MG Red F D- $e 'I _300_582_] 255
EGOSIL 445 4.25.........Large | E1034B 49 N/C ...........Black ax virecr.
Customer Service:  1-510-770-2345
Monday-Friday, 7am - 5pm (P5T)/10am-8pm (EST)
JW100RD (5 COD -No personal checks, US funds (S5.00 Surcharge)
+100 foot spools m USPS E] UPS 1_' Federal Express V| Airborne
EERTES *Single core/solid wire e Add 5% of total for shipping UPS Ground ($3.00 min.).
: Order # 1-9 10+ Color A | shi l;‘ based ht.
22 Awg wire JW100BE 495 3.05 Blue ctual s FFIIIg arges based on WEIg
Stripped 0.25" 54 JW100BK 4.95 3.95.........Black Call or write today for your free copy of our 1991 catalog.
bl JW100GR 4.95 3.95..........Green s st i msprh vl i
P g i3 JW100GY 495 3.95.........Gray 12 month warranty on uﬂusﬂe:h products.
Order # __"_1_"9 10+ Description | JW100RD 495 3.95 SRR ST | 30 “r money back Flﬂ“‘ﬂﬂ“’ﬂ;
JW350 9.95 8.95.. .Jumper Wire Kit | JW100YL 4.95 3.95....... Yellow We reserve the right to substitute manufacturers.
JW350R 7.95 6.95...Refill Wire Pack | JW100WT 4.95 3.95..........White Prices subject to change without nofice.




73 Review

by Michael Geier KBIUM

Number 8 on your Feedback card

Kenwood’s TH-77A

Dual-Band Walkie

Super-packed with features!

Kenwood U.S.A. Corp.
2201 E. Dominguez St.
Long Beach CA 90810.
Tel. (213) 639-4200.
FAX: (213) 604-4487,
Price Class: $600.

T o paraphrase an old song. . .look what
they've done to my walkie, Mah. Wow,
this new Kenwood dual-bander is a true tech-
nical marvel. Slightly bigger than the single-
band TH-25AT, the new rig packs 2 meters
and 440 in one handy package. OK, that's not
big news anymore. But this rig has more fea-
tures than | ever imagined could exist in one
radio. That characteristic is both its strongest
and weakest point.

First Impressions

The radio feels solid and well made. Unlike
the TH-25, it has a nice, easy-to-operate PTT
switch. All the buttons are on the front and one
side, making them easy to find. The LCD is
big and shows lots of stuff, including two
S-meters, tons of status indicators, and both
operating frequencies at once. As on mosl
new rigs, the final zero is not displayed, and
there is just a tiny digit for a final five. The
display on this radio has a very low contrast.
You must look at it from just the right angle to
feel comfortable with it. The angle seems well
chosen for normal handheld use but, in my
overhead-lit room, at least, holding it at the
"‘sweet spot’’ results in glare from the room
light, making it hard to read the numbers. As
on the new TH-27A, the display window is
convex and presents the highest point on the
face of the rig, making it a target for scratches.

The butions are rubber or soft plastic, and
although many are small, they are easy o
push and widely spaced. The dual-band duck
antenna is completely rigid plastic on the low-
er half, but flexible on the top half.

The power swilch is a recessed rubber but-
ton on the side, above the PTT and MONITOR
buttons. Being used to the traditional rotary
switch on the volume control, | wasn't wild
about this idea at first, but | have come to like
it. The button is quite stiff, making it unlikely
that it will be turned on by accident. Besides,
you must hold it in for a significant fraction of a
second or it won't work, further reducing the
likelihood of accidental operation.

On top, there are dual concentric volume
and squelch controls, one for each band.
There's an oddity here, though: the main and
subbands volume controls can be swapped
depending on which band you are transmit-
ting on, but the squelch controls stay fixed. It
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is easy to wind up
with VHF volume and
UHF squeich on one
control, with the situ-
ation reversed on the
other! It's not seri-
ous, but it can be
confusing. Since
squelchtendstobea
set-and-forget opera-
tion, perhaps it would
be better if the
squelch controls
were small, recessed
knobs on the back of
the radio. Overall,
the rig feels like
solid, professional
gear in your hand. It
has a nice, inviting
quality to it—you just
want to pick it up and
talk into it.

.0
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|
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Pick a Feature,
Any Feature

Let'ssee...we've
got 42 memories,
DTMF autodialing,
simultaneous re-
ceive on VHF and
UHF (or on two UHF
frequencies at
once!), CTCSS,
DTMF paging and
calling, Automatic Band Change, dual LCD
S-meters, a direct DC power jack on top of the
rig, the ability to route the two bands’ receive
audio to separate speakers, crossband du-
plex operation, and all the now-standard fea-
tures like scanning, automatic and variable
offsets, and so forth.

Unusual features include the above-
mentioned ability to monitor two UHF frequen-
cies at the same time. Note that | am not
referring to “priority”’ watch operation (which
the rig also has), but to actual full-time simuita-
neous receiving. Apparently, the second UHF
frequency is monitored through the VHF front
end, though, because the manual warns that
in this mode the second frequency will exhibit
reduced sensitivity. But what the heck, it still

Photo. The TH-77A,
Kenwood's compact
dual-bander.

could be useful in a major metropolitan area
like L.A., where UHF activity is extensive. The
rig cannot simultaneously monitor two VHF
frequencies, | guess the UHF front end can't
be tricked into receiving VHF.

Other noteworthy features include the
DTSS, or Dual Tone Squelch System. This
system allows you to monitor a busy repeater
without having to listen to the chatter, yet be
called via a three-digit DTMF sequence. Also
available is a paging function, which is some-
what similar to the DTSS but provides for
both personal and group codes and also dis-
plays the calling station’s ID code. There is a
limitation to these features, which I'll discuss
later on.

The LCD S-meter functions as a battery
level meter on transmit (a nice touch), and the
rig uses the batteries and most accessories
from the TH-25 and '26 series. It includes a
belt clip and two nifty covers. One slips on the
bottom of the rig when you power it from the
external DC jack on top and have no battery
connected, This arrangement makes for very
nice mobile operation, because all the cables
exit from the same place and there is no ex-
posed connector on the bottom. In this config-
uration, the entire radio is about the size of a
microphone!

The other cover slips over the keyboard,
protecting it from scrapes and damage. A fiex-
ible button is provided so that you can operate
the FUNCTION key without removing the cov-
er. By the way, the keyboard is backlit along
with the LCD, and the lights can be locked on,
making the rig much easier to use in the car at
night. The lights are all LEDs (thank good-
ness, no more incandescent bulbs), so you

don't have to feel guilty leaving them on for
long periods. Naturally, you won't want to do
this when using batteries, because the battery
life will be significantly shortened.

Basics

As delivered, the radio receives from
136.000 to 173.995 MHz and 438.000 to

449.990 MHz, and transmits from 144.000 to
147.995 and 438.000 to 449.990. Interesting-

ly, Kenwood's ads for the rig specify that it can
receive 118-136 MHz AM (aircraft) after modi-
fication, but there’s no mention of it in the
manual.



SRC-10
REPEATER/LINK
CONTROLLER

L]

DTMF muting
Iintelligent ID"er
Auxiliary outputs
Easy to inlerface
Alarm monitor input
Telemelry response lones
Low power CMOS, 22ma @ 12v
Detailled application manual
Programmabile COS polarities
Repeater & link courtesy tones
Synthesized link/remole base capability

S14g.o Assembled &

Tested
CREATIVE CONTROL PRODUCTS

3185 Bunting Avenus

Grand Junction, CO 81504
(303) 434-5405

VA
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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 $2.
CBC INTERNATIONAL
LOU FRANKLIN/K6NH - Owner
P.O. BOX 31500X. PHOENIX, AZ 85046

WIRELESS CABLE - IFTS - MMDS - Amateur TV
Ultra High Gain 50db(+) = Tuneable 1.9 to 2.7 Ghz.
« 36-Channel System Complete 5149.95
« 12-Channel System Complete $114.95
» Call or write (SASE) for “FREE™ Catalog

PHILLIPS-TECH ELECTRONICS
¢ P.0. Box B533 . Scottsdale, AL 85252

~ (602) 947-7700 ($3.00 Credit all phane orders)
WARRANTY MasterCard « Visa « COD's « Quantity Pricing
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THE ANTENNA EXPERIMENTER'S GUIDE

(ISAN 0-9516024-0.3) by Peter Dodd GILDO.

200 pages, 120 llustrations, iIncludes material not previously
published. Building RF test equipment, antennas and masts

Antenna optimizing and modeling. 5
Computer measurement & modeling. H _

Pricc $15, P & P $2 surface mall, $5 air mail. Cash or Visa
37 The Ridings, East Prasion, Weosl Sussex BN16 2ZTW, UK

Taol 011 44503 770804 '
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BATTERIES

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

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

T344 TETIVARD.
SAUK CITY, Wi 53583

(608) 643-3194
FAX 608-643-4439

VISA
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The 5319.95 Bullet-Tested QRV Solar Power Supply keeps your
repeater on the air ‘round the clock or powers your 100w HF station
60 hrs a month. Control circuit speeds charge. protects gel cells &
scaled bartenes. Fully assembled. R".'.F)ruh]e. Easily expanded.

Add S1058H Inio 51
8011375 8425 s enpas st
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NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives you
494,114+ Hams, via your computer
$29.95 per year — unlimited use'

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: B94-5777 800: 282-5628
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CABLETV CONVERTERS

Why Pay A High Monthly Fee?
Save $100's A Year

» All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, and more.

e 60 Day Money Back Guarantee
* Shipment within 24 hours
e Visa/MC and C.0.D.

WE WILL BEAT ANYONE'S PRICE
No lllinois Orders Accepted

Purchaser agrees o comply with all state and
federal laws regarding privale ownership of cable
TV equipment. Consull local cable operator

Electronic Engineering
P.O. Box 337, Barrington, IL 60011

FOR ORDERS ONLY

1-800-542-9425

INFORMATION
1-708-540-1106
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Do You Know
Whos Calling

When Your Phone Rings?
THE CALL IDENTIFIER has the Answer

» dispiays callers phone number

h hone ri
. :tuer:s'::;ﬁe numrl;';gr: $ 7? 95 poz
Cihiel k 'Mmoney Oithet

with date and time of call

SURVEILLANCE-COUNTERSURVEILLANCE
EQUIPMENT CATALOG...55.00
m P.O. Box 337, Buffalo, NY 14226
(716) 691-3476

Dealer Inquinies Invitled

Crmrn = poug e Pasem Da e Ll D aEeesl B peciscBainy

here's the Beam?

Unobousive DX Gan Antennas for 60 thru [0
 Easaly hidden » Install Fast » Fixed or Portable «
There's 3 20 meter anseies with real DX Poach
kdden 1a this picure. You 2387 see oL 30d your
scichhors can’t cutber. Bot ot works DX bareloo:
aavaay. How sbout a low profile 5040 Mm
bander? O 3 2 elemenl mogabander Lor the 3T
All exsily it the packerbonk-Proed S99 10 S99
Work DX without telling the neighbars

lafspack 81 AntennasWest
R Provo UTE&05  (BO1) 373-8B425
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HF SSB RECEIVER

R-1051B SYN-

THESIZED RE-

- 100 o ¢O S CEIVER made for

\ = 1] il._-':..l ] thﬂg.gﬁﬁf:ﬂw-

' ersZ- ZLSB-

"X X i ® 4 USBISB-AMCW-

FSK in 100 Hz

steps plus vernier

adjust. 500 KHz IF, 50 ohm antenna input, and 600 ohm

audio output. Solid-State except for two tubes; 115/230

VAC 50-60 power input. 7x17x.4x18.9, 80 Ibs sh wi
(UPS in 2 packages).

Used-checked, ................ ... ... :
MANUAL for R-1051B, partial repro ......

QRP CIRCUIT CARDS by Ryan Communications; high
quality 2'x4" CW boards for active low-band frequen-
cies. Output varies from 0.75-2.5 watts as DC input 1S
varied 10-16 VDC: 2N3019 P-A transistor. Specily
ranges (3.5-4), (7-7.3), or (10.1-10.15) MHZ
N e e $32.95 each
Prices F.0.B. Lima, 0.* VISA, MASTERCARD Accepted.
Allow tor Shipping * Write for latest Catalog
Address Depl. 73 = Phone 419/227-6573

FAIR RADIO SALES

1016 E. EUREKA » Box 1105 = LIMA, DHIO = 45802
CIRCLE 75 ON READER SERVICE CARD

RITS o KITS - KITS

Amateur TV, FM Siareo Transmitters & Raceivers,
Recsiving Conventers, Infrared Equipment,
Video Devices, Audio, VLF to UHF,
Unusual htems, Difficult to Find
All Published, Engineered, Tested and Proven Designs
Thousands of Satisfled Customers
Technical Assistance Avallable

Send SASE to;  North Country Radio * Box 53-A
Wykagyl Station * New Rochelle, NY 10804
Tel: (914) 2356611 « FAX: 914-576-6051
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Omar Electronics Inc.
Rt. 1 Hwy. 81 South
Loganville, GA 30249

(404) 466 -3241

Marc
N4AYHM

ARRL
Bencher
|ICOM

Van Gorden

Omar
WABFON

AEA
Alinco
Ameritron
Pro-Am

=
MFJ
Kenwood

Yaesu
Uniden

SCARED OF THE CODE?

IT'S A SNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching software from GGTE is the
most popular in the world—and for good reason.
You'll learn quickest with the most modern teaching
methods—including Farmnsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every
required character every time—in 12 easy lessons.

Sneak through bothersome plateaus in one tenth of
a word per minute steps. Or, create your own drills
and play them, print them and save them to disk.
Import, analyze and convert text to code for addition-
al drills.

Get the software the ARRL sells and uses to create
their practice and test tapes. Morse Tutor Advanced
Edition is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours
today.

For all MS-DOS computers (including laptops).
Available at dealers, thru @STor 73 or send $29.95
+ §2 S&H (CA residents add 6% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 92659
Specify 5% or 3% inch disk
(price includes 1 year of free upgrades)
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MY GAP
CHALLENGER DX-VI

Lew McCoy, W1ICP
CQ Technical Editor
(March 90 Review)

... "could actually hear sig-
nals that were in the noise on
the beam. In my comparisons
between the base-fed vertical
and the GAP, the GAP con-
sistently outperformed the
base-fed gntenna. Most of my
reports were approximately
one s-unit better with the
GAP. One other surprise was
that the GAP vertical was
quieter (less noise) than the
two base-fed verticals. I would
rate the GAP as a quality
product, but even more
important a good performer.”

Richard Morrow, K5CNF
73 Magazine

(October 90 Review)

“another very good thing
about the GAP antenna is that
you don't have to tune it.
Usually broadband antennas
are not very efficient, but this
one is. If I could have only

one antenna, I would de-
finitely rather have this one.
The lack of lossy coils, and
the coverage of a very wide
part of 75 meters by an all
band vertical, impressed me
more than a little!”

Kurt N, Sterba
Worldradio Magazine
(February 91 Review)

"These guys have solved a
problem associated with ver-

ticals. That is, an awful lot of
RF is wallowing around and

dropping into the dirt instead
of going outward bound. How
does it perform? Like a hot
knife through butter. I was
just a barefoot boy answering
the CQ callers. They just kept
coming back to me. POW!
POW! POW! I am almost
struck with disbelief myself. I
mean, this is a vertical. But
then, it’s a vertical with a big
difference. I was indeed pleas-
ed. If I were a whole lot
younger and I had two of

those GAPs phased, I'd tell
those contest hotshots to . . .
look out!”
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There is a mod which will enable aircraft BRX,
crossband repeat, and even reception of
some other non-ham bands. Naturally, you're
not supposed to do it, but also naturally, the
procedure is already floating around. When
will they ever learn that we hams don't like
secrets kept from us in our expensive pur-
chases? If they didn't want us to do the mod,
they either should have made the advertised
aircraft band RX a standard feature or not
advertised the capability in the first place.

As on most of the new miniaturized walkies,
the speaker is small and somewhat tinny, and
there's not a great deal of audio output. It's not
bad at home, but it can be hard to hear the rig
in 2 noisy car or pickup truck. | can't fault
Kenwood here; that's just as good as it seems
to get from a speaker that small. The transmit
audio is crisp and clean, as is usual in Ken-
wood rigs. The mike is somewhere inside the
speaker cutout, but | can't see it on this radio.
It doesn’t matter, if | talk at the speaker hole, it
transmits fine.

Receiver sensitivity seems good, even out-
side the ham bands. The included dual-band
duck antenna is something of a compromise,
especially on VHF, but the result is certainly
adequate. Even so, the NOAA weather station
on 162.400 MHz comes in befter than it does
on my other HT with a single-band antenna.
The selectivity is typical of Kenwood rigs, be-
ing OK but not real sharp. It can be hard to tell
when you're 5 kHz off.

Renaissance Radio

| love high-tech toys and, up until now, |'ve
always felt that the more features, the better.
But this rig may finally have gone too far. No
question about it, it does everything and then
some. In fact, it has features |'ve never even
thought of, some of which are slick and useful,
and others which seem pointless to me. Let's
look at a few:

You can select which band will be heard
when you press the MONITOR button to open
the squelch. There are three options: main,
sub or both. You can change the sequence of
some of the keys, such as the CALL/C SCAN
key, so that they perform different functions in
different orders. You can select CTCSS inde-
pendently on each band. In addition to the
usual VFO scan limits, you can set VFO tuning
limits which will prevent you from tuning the
VFO outside them. (Since you are already pro-
tected from fransmitting out of band, | can't
imagine why you'd want to do this.) You can
select whether or not you want the rig to stay
keyed while you manually send DTMF, even if
you let go of the PTT. There's even a choice
between two beeper sounds for the tone alert
function. You can reset the VFO and memo-
ries independently to default condition. You
can swap the main and subbands, and also
select full-duplex crossband operation, listen-
ing to one band while you talk on the other!
Using this feature, it Is even possible to con-
verse telephone-style, continuously transmit-
ting while listening. (You'd better have a big
battery and wear gloves, though, because
continuous transmitting will drain it fast, and
the rig will get quite hot.) You can select from
eight scanning modes. And on and on. ..

there seems to be no limit to the hoops you
can make this thing jump through.

Strike Up the Bands

Managing two bands at once makes for
some interesting control requirements and
possibilities. For instance, memory manage-
ment can be handled in several ways:

You can select a memory between zero and
nine with one key press and then rotate the
tuning control to get at the other 30. Or, you
can split them into VHF and UHF. Or, you can
select any memory with two key presses. Fi-
nally, there's “‘page recall,” in which you can
have it search through four banks of 10 memo-
ries each, looking for any memory with the
same digit you entered, as long as it's on the
same band. So, if you press “'4,” it will find
memory 24 if it is on your selected main band.
(If it sounds complicated here, believe me, it is
even worse in the manual. But more about that
later.)

Tidbits

| noticed several interesting operating char-
acteristics, some of which | couldn't find in the
manual. For instance, the output power level
setting (HIGH, MEDIUM or LOW) follows the
band. Thus, if you set the rig to LOW while
transmitting on VHF, and then swap the
bands, the output indicator will revert 1o what-
ever it was on the other band, and will come
back to LOW when you swap back to your
original band. It's a nice touch. Too bad the
indicator, which is only active for the main
band, is shown under the subband’s frequen-
cy on the display, making it confusing.

The scan speed is medium, being quite a bit
faster than that on older rigs, but nowhere
near as fast as some other HTs. Also, as on
most rigs, the scan stops when the squelch
opens, which generally is not on the center
frequency of the transmitting station. This,
combined with the rig’'s only fair selectivity,
causes the scan to stop three times on each
station, with only the second time being on the
right frequency. (It also makes the carrier-op-
erated scan stop mode useless for VFO scan,
because it will freeze on the wrong frequency
and sound distorted.) It is a simple matter to
examine the output of the FM detector for DC
bias and stop only when it is zeroed in on the
right frequency. | wonder why nobody does it;
it would be a great improvement.

The S/battery meter displays have 10 steps
each but, like the TH-25, they always move
in groups of two, so they are really five-step
displays.

The radio can be used as a crossband re-
peater, but not without the modification.
Crossband repeat is something people actual-
ly use now and then; | wonder why they didn’t
make it standard.

The battery saver and automatic power off
modes can be turned on and off but not adjust-
ed for their time periods. The APO operates
after 59 minutes, and there is no mention
of the duty cycle of the battery saver. In
general, it works well and you should only
want to turn it off for packet, DTSS or paging
operation.

The tone alert starts a timer which shows



you how long it has been since the call was
received.

Making the Complex. . .Complex

The problem is, the presentation of all these
wonderful features is truly intimidating. | fully
realize that having so much to offer results in
some hard choices regarding key press se-
quences and such, but the interface as well as
the key labeling is confusing. For instance,
there are the AL, S.CT, M.CT, S.DT, M.DT,
C.SEL, U.CHG and UXU keys. Do you really
expect to remember what any one of them
does? Better mnemonics could have been
helped. And the display shows ABC, DUP, DT,
CT, TX.S,L,M, R, AL, C, another M and others.

There are various combinations of key
presses which seem to make no sense. For
instance, to change memory banks, you press
the LAMP button along with a digit. Why the
LAMP button? And you press the M key and
then the MONITOR button (which normally
opens the squelch) to enter phone numbers
into the DTMF memories. The SCAN key lets
you set codes in paging mode. And so on. |
know | can't remember sequences such
as these, because they have no discernable
patterns.

Some rigs have default settings which you
select by holding a key while you turn the
power on. This rig has twenty of them! Most of
them are things you won't want to change very
often, if at all, but a few can get you into trouble
if you forget what they do. And, while some
have an indication on the display, some don’t.
For instance, you can change the delay time
before the dual-tone squelch system sends its
tones by holding the MHz key and turning the
power on. Doing the operation twice causes
two different beep tone sequences to sound
as the extra delay apparently turns on and off.
But nothing shows on'the display, so | have no
idea what is actually happening, and the man-
ual gives no hint either, because the meaning
of the two tones is never discussed.

By the Book

And that brings us to the documentation.
Yes, it is fairly complete but, like so many of
these booklets, it is written in Jenglish and
contains such gems as "‘use of earphone
causes no howling’' (‘'to avoid howling, use
an earphone'); and my favorite, “‘During
A.B.C. operation, being exchanging the
bands each other’” (??? no idea). There are
plenty more of these. It's hard enough trying to
learn a complicated rig without struggling to
decipher incomprehensible language.

| don’t mean to suggest that you can't learn
to use the rig from this manual; you can. But it
is dense reading and will take awhile. To its
credit, Kenwood has included a full set of
schematics. But the microphone hookup dia-
gram on page 8 of the manual shows a wire
with an arrow going nowhere. If you're a tech-
nical type, you can probably figure this out
from the rest of the diagram. If not, good luck.

A rig this complex and difficult to use needs
a wallet-sized ‘‘cheat sheet” card. Most new
rigs include them, but this one does not.

Tough as this rig is, there is a way you can
enjoy it without killing yourself. All you have to

do is preset most of the functions once and
then memorize only the subset of commands
you will use on a daily basis. Apparently, this is
what many hams are doing. Here is a report
from Greg N4PSA in Miami, who has owned
his TH-77A tor several months:

““Having purchased the TH-77A in January
makes me the local Elmer, so | have been
helping folks out with their questions. One
overriding complaint from the 77 crowd is
about the manual. Actually, all of the func-
tions and features are described, but not
clearly.

“During the requisite learning stage of '77
ownership, | saw that the paging function
would not work through most of the local re-
peaters, since they mask transmitted DTMF
tones for security purposes, Although some
repeaters will pass the tones, they usually
must be preceded by sequences which in-
clude the # or * to disable the masking func-
tion. Unfortunately, the TH-77A does not allow
those codes to be sent; it permits only the
digits 0-9. This limitation makes the paging
feature inoperable in most big cities, where it
would be most useful.

“After familiarizing myself with the rig and
all of its capabilities, | found that | really only
used a small portion of the features. In the
end, | left most of the options set up at the
factory defaults. It sure would be nice to have
a wallet-sized function guide card. | do like the
rig, though. It's small, it's light, and when you
need to make changes, the flexibility to do so
is there. . .but don’t lose the manual!” 73 de
N4PSA

Get the Bug Spray

Any radio this new and advanced is bound
to have a few bugs, and the TH-77A is no
exception. Here are some |'ve found, or heard
about and verified:

Kenwood's ads show the upper VHF fre-
quency limit as 165 MHz. Although the radio
actually tunes nearly to 174 MHz, the frequen-
cy synthesizer won't lock reliably above about
168 MHz. You can tell when it's out of lock
because the rig beeps about once per second.
The first time it did that, | had no idea what it
meant, because it isn’'t mentioned in the
manual.

Several people have reported problems
with losing all the memories if they let the
battery get low enough to cause the display to
flash. Apparently, once it starts flashing, the
rig refuses to respond to the power switch, so
you can’t shut it off. Eventually, the memories
gettrashed. Naturally, there is an internal lithi-
um battery which is supposed to prevent this
sort of thing, but something goes wrong and it
doesn’t kick in under these circumstances.
Greg advises that the cure is simple: If the
display flashes and you don’t have other pow-
er available, remove the antenna (so you
won't receive anything) and battery pack, and
let the pack sit for about 20 seconds. Then put
the battery back on. It should have recovered
enough to let you turn the rig off.

There's an option which lets you send either
band out to an external speaker while listening
to the other band on the internal one. If you

select this option but don’t plug a speaker or
Continued on page 47

UNEARTH YOUR

with the

A unique multiband
vertical that utilizes
GAP technology.

covers all of
2m, 6m, 10m, 12m,
15m, 20m, 40m, and
over 130KHz on 80m

It has NO ...
¢ TRAPS e COILS

¢ BALUNS
¢ RESISTORS
¢ TRANSFORMERS
¢ BASE INSULATORS

The Challenger DX-VI
Launches RF from a 16’

base of the antenna. The
antenna is PRETUNED.
There is nothing to adjust.
The Challenger DX-VI has

requires only 3 wires 2%’
long which attach to the

antenna is 31’ tall and is
self - supporting with a
supplied drop in ground

is required. Best of all the
ENTIRE antenna is active

$229.00°.
To Order Call:
(407) 778-3728

ALL OUT EFFICIENCY
ALL OUT PERFORMANCE
GAP CHALLENGER DX-VI,

GETS IT ALL OUT!!

GAP

&S cop

Florida Add 7% sales lax
* Plus shipping

== v
| VISA
= 2 =

FULL POTENTIAL

The Challenger DX-VI

with a VSWR under 2:1!

elevated GAP, not from the

virtually NO earth loss and

base of the antenna. Thus,
eliminating the need for an
extensive ground plane. The

mount. No additional mast

on all bands and costs only

CHALLENGER DX-VI

ANTENNA PRODUCTS, INC.
6010--Bidg. B, N. Old Dixie Hwy.
Vero Beach, Florida 32967
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L.ow-Pass Antenna Tuner

Number 9 on your Feedback card

Match your antenna while reducing harmonics with this unique design.

ost commercial and home-brew anten-

na tuners use essentially the same
T-circuit—two variable capacitors in series
with the RF, and a tapped or rotary inductor
from the junction of both capacitors to
ground. Obviously, this circuit works well. It
can transform a wide range of impedances to
match the nominal 50 ohm output of modern
solid-state transceivers over a broad frequen-
cy range, from 160 or 80 meters through 10
meters.

However, it also has some disadvantages.
It is a high-pass filter configuration and does
nothing to reduce the amount of harmonic
energy reaching the antenna. Construction is
somewhat complicated in that both capacitors
must be insulated from the cabinet. Under
some impedance matching conditions, the set
screws 1n the control knobs can **bite’’ your
fingers with RF. Also, the cost of high quality
variable capacitors and the difficulty of find-
ing them today is discouraging.

There is a simple way of eliminating all
these disadvantages while retaining the wide
frequency range and impedance matching
ability. This circuit is not new—it has been
used by a few hams for years—but for some
reason it has not received the publicity in ham
literature that it deserves.

The Circuit

See Figure 1. This low-pass antenna tuner
schematic retains a simple T-configuration.
Now, however, the circuit forms a low-pass
filter that reduces harmonic energy falling in
the television channels by up to 20 dB. Only
one varnable capacitor is used, and its rotor 1s
grounded, eliminating the possibility of RF
biting one's fingers. A center-tapped induc-
tor is in series with the RF, and the center tap
is connected to the stator of the shunt-tuning
capacitor. Both sections of the series coil are
tapped every two turns, and the taps are se-
lected by a pair of rotary wafer switches
mounted directly to the grounded panel.

Theory of Operation

Selecting various coil taps with the rotary
switches and varying the setting of the vari-
able capacitor, much in the same way the
standard tuner is adjusted, changes

by J. Frank Brumbaugh KB4ZGC

Figure 1. Schematic for the low-pass anten-
na tuner.

tap of the inductor, it is possible to change the
circuit from a T- to an L-circuit with a choice
of inductive or capacitive input. This lets you
use the tuner with low or high impedance
end-fed antennas, including random wires.
This feature, impossible to achieve with the
standard T-circuit, is handy for Field Day,
and could be invaluable in emergency opera-
tion with a makeshift antenna.

Construction

A shielded metal box or an enclosure made
of printed circuit board material should be
used. However, this tuner will function
equally well *“in the open’’ on a breadboard.
Because this unit i1s designed for the 3-30
MHz range, lead lengths are relatively unim-
portant.

A single length of air-wound inductor
(Barker & Williamson or Airdux) with a total
inductance of 35 to 40 pH, or a pair of tapped
toroids (T106-2 or equivalent) will work
equally well in this circuit. Both coil stock or
toroid cores should be chosen with the power
level of your rig in mind, of course. | use a
Kenwood TS-4408 **barefoot,”” so I chose a
“*50 watt, 80 meter’” plug-in coil of the 5-pin
type common in the 1940s and 1950s, which |
found at a hamfest for 50¢. It has an induc-

tance of about 17 yH each side of the center
tap—34 uH total. It is tapped every two turns.

The shunt-tuning capacitor should have a
plate spacing of at least 0.05" for use with the
usual 100 watt transceiver. The two wafer
switches are ceramic, single pole, 11-posi-
tion, with shorting contacts. I used a surplus
140 pF tuning capacitor from a BC-610 tun-
ing unit, another hamfest prize purchase.
However, a 100 pF capacitor should be suffi-
cient.

The parts layout can be whatever the
builder prefers, though the logical arrange-
ment is to mount the wafer switches in a
horizontal line on the panel, with the capaci-
tor mounted between them, or slightly above
or below the wafer switches.

A miniature DPDT toggle switch, rated 6
amperes at 120 VAC, is included for ease in
inserting or bypassing the tuner in the trans-
mission line. This is not required, but it elimi-
nates unscrewing and rescrewing a lot of
coaxial jumper cables when changing from
using the tuner to feeding the transmission
line directly.

Finding the Parts

Check out your junk box. Ask local hams
and at your next ham club meeting. Scrounge
the flea markets at hamfests. These are the
cheapest ways of getting the coil and capaci-
lor.

If all else fails, suitable air-wound induc-
tors are available from Surplus Sales of Ne-
braska, 1315 Jones, Omaha NE 68102, Suit-
able variable capacitors are available from
Fair Radio Sales, P.O. Box 1105, Lima OH
45802. Radio Shack and numerous mail or-
der electronic parts dealers can supply a
metal enclosure, knobs, wafer switches and
RF connectors. Radiokit, P.O. Box 973, Pel-
ham NH 03076 (603) 635-2235 is another
good source of wafer switches, coils (B & W
Airdux series) and large variable capacitors.
The capacitor plate spacing and the size of
the coil will depend on the amount of power
you wish to run through the tuner. For exam-
ple: If you are running under 100 watts try
using Radiokit coil # 1606T or 1608T (2"
diameter B & W Airdux) and variable capaci-
tor #21140 (Millen) or #149-6-1

the operating frequency and
impedance transformation ratio. C1
This makes it possible 1o tune out
any reactance, bringing the SWR L1
down to 1:1, keeping the trans- S1
celver—and its owner—happy.
Because one tap point on each
switch is connected to the center

J1,42

52,83

Parts List

100 to 150 pF variable capacitor, 0.05" spacing.

S0-239 or other RF connector.
35-40 pH coil, center-tapped.
DPDT toggle switch.

Single pole, 11-position ceramic wafer switch, shorting

contacts.

(Cardwell).

Operation

Connect the low-pass antenna
tuner between the antenna trans-
mission line and an SWR meter
which is connected to the output of
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your transceiver. Set Cl to half
Continued on page 73



Continued from page 45

earphone in, the “external’’ band does not
revert back to the internal speaker. It just
disappears! The rig was set to this mode
when | got it and | thought one band was
broken. It took me quite awhile to unravel the
mystery.

Suggestions

The SHIFT/REVERSE button should have
its functions exchanged, so that reverse could
be selected with one key press. You don’t
change the shifts all that often anyway, so it
would be fine for them to require use of the
FUNCTION key.

| doubt the “one-upmanship’” trend of cram-
ming more and more digital features into
walkies is going to go away, but they can be
made easier to use. A rig this versatile could
use a better display system.

The next logical step is a dot-matrix,
scrollable menu display like those found on
pocket computers. That, along with a better-
organized control sequence, would go a long
way toward making a nifty radio like this one a
joy to operate. At the very least, a “‘set’’ mode,
in which all the rarely-changed default set-
tings are grouped, would be useful.

Conclusion

All in all, this is the slickest dual-bander |
have yet used. It feels good, works well, and
has more features than | will ever need. This is
a premium rig for those desiring the utmost in
versatility. If you're in the market for a dual-
bander, check it out. With an improved user
interface, it could be close to ideal for every-

body. K

THIS MONTH'S GOODIE FROM THE CANDY STORE

e
—  UNDER $295.00

iz Savngs On Serweo Asan
Yoeyu Hy-Gan Moo P MLTD

MFJ S48 UNDER $80.00
Ower 90034 Ham Bemg in Slock, all Prices. Cash FOB Prestion
More Speczals in HAM-ADS Locking tor Something not Listed?

Call or Wraa
ROSS DISTRIBUTING COMP ANY
78 5. State Streel, Presion, id. 8326] - Telephone (208) 852-D830
Hours Tue Fri 86 - §-2 Mondays Closed Sat & Sun.

CIRCLE 254 ON READER SERVICE CARD

2’ ECTORICINDER

ZERO~=IN HAND-HELD
THE SIGNAL! PHASE SENSE

ANTENNAS FOR
VHF DIRECTION
FINDING. USES
- . ANY FM XCVR.

| COMPASS GIVES
' DIRECTION.
ARMS FOLD FOR
STORAGE. TYPE
VF=142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
WRITE OR CALL FOR

o MORE INFO.

$3.50 SHIPPING & TYPE VF-142
CA. ADD TAX) $129.95 619-

_/\!mmn ENGINEERS 565-1319

3941 MT,. BRUNDAGE AVE.
SAN DIEGO CA.92111
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Sell your productin 73.
Call Dan Harper or Louise O’Sullivan.
800-225-5083

DIGIMAX

Amateur Radio

Language Guide
« Written especially for the ham radio
opearalor » Hundreds of phrases » Vol 1 -

French, Spanish, German, Japanese,
Polish « Vol. 2 - Swedish, halian, Portug-

ese, Croatian, Norwegian. ONLY $10
Send $10 per book (post-paid) to:

ROSE, P.O. Box 796, Mundelein, Il 60060-0796
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KEZAM's

VOICE ID'"er /CONTROLLER

COMPLETELY SELF CONTAINED-just add radios, power,
mic, and you have a repeater. Record any voice into
battery backup Non-Volatile RAM. On-board timers take
care of 1D, squelch tail, and time-out timing. Mixer for
receiver and |D'er audio. Muting of receive audio during

squelch tail, COR or squelch activated, All buffered 1/0,
VER B FEATURES :

‘
S VOICE ID er

J AUDIO MIXER 2v p-p

/ 400ma TX DRIVE

J +87T0 15v OPERATION
J TIME-OUT, ID, TIMERS
J/ SMALLSIZE3.4" X 3.5"
v SQUELCH, COR KEYED
/' MADE IN U.S.A.

/' HIGH QUALITY

J LOW PRICE
7 BATTERY BACKUP RAM [P ry
J/ SCHEMATICS INCLUDED|
GET-TECH SEE REVIEW IN JUNE '91 73 [REV A)

NOT A KIT $39_00

DROCER BY PHIDNE OR MLAIL, N USLA
12553 ADD 55 FOR SHIPPING AND HANDLUING
(914) 564-5347 COD CHARGES ARE ADDITIONAL

2017 Riley Road
Naw Windsor. NY
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CIRCLE 155 ON READER SERVICE CARD



Number 10 on your Feedback card

Hams wiTH cLASS

Carole Perry WB2MGP
Media Mentors, Inc.

P.O. Box 131646

Staten Island NY 10313-0006

Sacred Heart Amateur Radio Club

Iin April 1991, | had the pleasure of
meeting in person with Dave Novak
NODN at the Dayton Hamvention. He
and his students had checked into the
CQ All Schools Net several times, and
we had exchanged interesting tapes,
pictures, and letters between our (wo
groups. Our meeting at the Hamven-
tion convinced me that the work of
Dave and his amateur radio club stu-
dents could serve as a wonderful inspi-
ration to other instructors. The follow-
ing is Dave’s write-up about how he
organized this exciting program for

young people.

De Dave Novak NODN

| have been licensed since | was in
7th grade. My primary mentor was my
dad, Joe Novak W@PGI. As a teacher
and youth minister, | began working
with junior high students about 14
years ago. My work with them in techni-
cal areas began when | was at a school
that had a variety show for students,
parents, and friends. | began training
students in taking still photos, taping
videos, and operating sound and light-
ing equipment. At the next school, |
formed a club called the "“Media Club,"
which got the youth involved in com-
puters as well as photography.

Being a ''teenage’’ (ordained 13
years agol) diocesan priest, | get
moved around every few years by the
bishop, and I've formed clubs at each
school. However, | never did try to in-
terest kids in amateur radio. | believed
up until recently that it would be too
hard for junior high kids to learn Morse
code, and that it would be too expen-
sive a hobby for the general public. |
thought to myself: "It is different if a
parent is a ham and one of the children
get interested, but ‘'normal’ parents
just wouldn’t understand!"'

To be quite honest, my own interest
in the hobby had begun to wane. Al-
though at every new asmgnmant | dl:d

""1r Sl
b

manage to get antennas up, | often
went for weeks without getting on the
air. Months would go by without my
going to any ham club meetings or
hamfests.

With the Help of an Earthquake

Then while at the rectory on the night
of the big earthquake in the Bay area,
my phone began to ring. Three people
called and asked if | could find out
about their loved ones. To my surprise,
after only a couple of hours on the air |
was able to find out that all three
parties were alive and well. Perhaps for
the first time in my long amateur career
(30 years this falll), | began to realize
what a vital service our hobby can
provide. | think that night was a turning
point for me. Shortly after that, | began
getting on the air more frequently and
going to ham club meetings, break-
fasts, and hamfests.

Soon after that, | was moved to my
present QTH. Since it was in the mid-
dle of winter, | only put up a temporary
antenna. Then in the spring, | put up
the tower.

While the maintenance man, Ed
Gilmore, helped me level the newly
poured cement for the tower, some stu-
dents passed by and wanted to put
their initials in the wet cement. | en-
couraged them! Over 100 kids wrote
their initials, a couple made hand
prints, and one girl made an impres-
sion of her foot.

The next week | set up a station in
one of the classrooms, and arranged
for each class (grades 5 through 8) to
come in for a demonstration. | printed
up a flyer with photos of myself as a
young ham. The flyer stated that there
would be a “"ham radio camp’ during
the summer. No 8th graders signed up.
Mo 7th graders signed up. No 6th
graders, either! Only one 5th grade boy
and two 5th grade girls expressed an
interest.

Atfirst | was quite disappointed. But |
thought: "I didn't get my license till |
was in the Tth grade, even with my dad
being a ham. How can these 5th
graders possibly get their licenses?
What the heck—l II gwﬂ it atr'ff“

Fhoto A. KBOHWN checking into the All Schools Net during her lunch period.
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Phnfﬂ B. (Leﬂ to right:) Jenny Ebert KBOIYT, Vanessa Gomez KBIXY, Amy Rosa

KB@IRI, Angie Fischer KBOHXY, Dave Novak NODN, and Mary Ellen Federhofer
KBOHWN.

| began by getting them Tune in the
World kits, and encouraged them to
listen to the code tapes. When the
camp actually began in July, two more
boys showed up. | solicited the help of
a ham friend of mine who was free dur-
ing the day, and also the help of two
teenage hams. We met Monday,
Wednesday, and Friday from 9 a.m. {ill
noon for two weeks. During this time
we studied rules and theary, practiced
code, and built code oscillators. Also,
one morning we took a "field trip” to
visit another local ham. By the end of
camp, 4 out of 5 students passed the
written test, but none were able to copy
the 5 wpm code.

More Students Join the Club

In September, to my surprise, the
kids wanted to meet weekly, and some
of their friends wanted to join. This pre-
sented a challenge, since the original
group was so close to getting their
Novice while the rest had only good
intentions! Then | discovered a retired
telephone company engineer, Steve
Gies WOKOC, and was able at times to
break the group up into two. Also, |
found the young almost-hams willing to
help their friends out,

Because 5 wpm seems so difficult
for someone just learning code, we
worked out a special incentive program.
There were special prizes for just being
able to recognize the alphabet, for re-
ceiving at 3 wpm, and for receiving at 4
wpm. Since many of the prizes had
something to do with the local ice
cream parlor down the street, it be-
came a regular routine of our Wednes-
day after-school gatherings.

In October, we received a 10 meter
transceiver from Uniden, which we set
up in the classroom but also allowed
kids to borrow and take home after
school. | kept the microphone at school
s0 there would not be any temptations
too great to resist!

By Christmas, each of the five origi-
nal members received their Novice
licenses: Mary Ellen Federhofer
KBBHWN, Angie Fischer KBOHXY,
Tom Winkler KBOIBA, Matt Kirchhoff
KBRICV, and Patrick Scheu KBOIDH.
In fact, Angie received her license on
Christmas Eve, and came to church
service about an hour early so she
could make her first contact. The next

day, she had an antenna up in her own
back yard. Mary Ellen had received her
license just a week or so before, and
was also on the air with borrowed
equipment.

My original idea was to rely mainly
on the school station for the kids to
operate. But once | saw the thrill of the
kids having a station set up in their own
home, | began to look for ways to ac-
quire additional equipment.

Although | knew that we could raise
money quickly by selling chocolate
bars, | wanted to do something that
would bring the group together, and
allow the children to use their talents
and creativity. The idea of a ""dinner
theater” came to mind. | knew that
some of the girls had already written a
skit about dating. | suggested that they
write their own rap about ham radio
and call themselves ""The Code Girls."
To my surprise they accomplished this
in a few days.

There were some difficult afternoons
shortly before the big night when
things did not go welll It was only a
week away, and some of the kids did
not yet remember all of their lines. But
somehow when the big day came, the
kids did great and everyone had a
great time. One of the mothers, Shellie
Kirchhoff, was able to fix pasta and
salad for over 150 people for only $140!
Even though we charged only $5 per
person, we ended up making over
$700, which included donations from
folks who could not come, but sent in
$5 or $10 to help out the kids.

Most of the money | had already
spent, having just come back from
Florida with a station wagon full of ra-
dio gear that | had bargained for in
Memphis and Indiana as well as Flori-
da. We have about five used radios we
have purchased—the best being a
Drake TR-3 which we paid only $150
for, and which performed well just as
we received it. Some of the other gear
that's not working is being restored by
Cathy Barne's dad, Wayne Barnes,
who repaired radios when he was inthe
Service.

More Accomplishments

Since the dinner theater, several
others have passed their Novice ex-
ams: Julie Thien KBRIRH, Amy Rosa
KBRIRI, Sean Sitek, Vanessa Gomez,
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Photo C. Patrick Scheu KBOIDH (left) and Tom Winkler KB@IBA (right) on low band |

“ground wave '’ operalion.

Jenny Petersmeyer, and Jenny Ebert. |
teel conhdent that three other mem-
bers will soon pass their Novice ex-
ams: Mark Moore, Cathy Barnes, and
Jason Roskowski. The same day Sam-
my AADCR received the Westlink
Young Ham of the Year Award, we had
our first upgrade: Angie Fischer, who
passed the Technician exam,
Yesterday | fixed lunch for some of
my adult local ham friends, and also
arranged for some of our new school
hams to join us. After dinner, they per-
formed "“Morse Code Baby'' then intro-
duced a spontaneous routine. Once
they perfect this, we'll make a video of
it! (Watch out, East Coast and West
Coast! The Code Girls will soon be tak-
ing over the U.S.A. by storm and invad-
ing everywhere! No classroom within
the continental U.S. and maybe be-

A

yond will be safe any more entrenched
in a pre-technical subculture deprived
of their right to the exciting new worid
of ham radio!)

This week, we are working on plans
for a new '"Summer Ham Camp"’ espe-
cially for junior high kids. | am meeting
with Sammy AABCR, who has volun-
teered to help. Most likely we are going
to try to acquire a central location
where young hams from all over the
metro area will be able to participate,
We have a lot of work ahead of us, but
with almost unlimited enthusiasm and
spirit to drive us on! |5&

Please send write-ups on interesting
classes, recruiting ideas, youth club
activities, or individual children’'s expe-
riences along with photos, to Carole
Perry at the above address.

Fluxgate
Magnetometer

GENERAL:

The first low-cost portable hand-held fluxgate magnetometer with
laboratory accuracy. For magnetic measurement from 1 gamma

(0.01 milligauss) to 2 gauss with an absolute accuracy of + 0.5%

traceable to NIST (previously NBS). Analog output DC to 100 Hz.

TYPICAL APPLICATIONS:
Earth’s field vector measurements, air shipment inspection, mapping
and recording field perturbations, etc.

Hodkdale Street
'.‘.F.: r-::-’-" o WA "‘1*{'-; us A

O WALKER e i S 20
i Toll Free: 1.800.862.4638
SLUIENTIFIC INGC. 1o 5107508517 / FAX (508) B56-9931

C.ni:l- MName “WALKER SCI°

BATTERIES

CIRCLE 292 ON READER SERVICE CARD

~You've bought our replacement batteries before.. . .
NOW YOU (‘}AN BUY DIRECT FROM US, THE MANUFACTURER!

ICOM
| CM2, PB2 7.2v @ 500 MAH
CM5, PES  10.8v @ 500 MAH

SUPER
/5 13.2v @ 1200MAH $63.95
85 9.6v@ 1200 MAH $59.95
(base charge only—1" longer)
ICOM Chargers Available

For The Month Of October
10% OFF

On All

Look For November’s Special Of The Month gerEae

MasterCard and Visa
cards accepted. NYS
residents add 8% %
sales tax. Add $4.00
for postage and
handling.

E

' Pricas and specifications subsect to change without notice.
wr’?SOUFiCE FOR ALL YOUR COMMUNICATION MADE IN

BATTERY REPLACEMENT NEEDS. THE U.S.A.

W &W ASSOCIATES

29-11 Parsons Boulevard, Flushing, N.Y. 11354
WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE.

Products

CUSTOM MADE BATTERY
PACKS & INSERTS

Made to your specifications
Introductory Offer!
KENWOOD INSERTS
PB-25—520.00, PB-21—$13.75
PB-26—3520.00
ICOM INSERTS
BP-5—%$23.00; BP-3—817.45

SEND FOR
FREE CATALOG
AND PRICE LIST

InU.S. & Canada Call Toll Free (800) 221-0732 « IN NYS (718) 961-2103 » Telex: 51060 16795 » FAX: (718) 461-1978
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73 Review

by Bill Clarke WA4BLC

The Drake R8 Recelver

Tune in the world with this hot new receiver.

Number 11 on your Feedback card

R.L. Drake Company
540 Richard Street
Miamisburg OH 45342
Price Class: $979.
Tel. (513) 866-2421.

Drake, a real Drake! The folks from

Miamisburg have finally produced a new
product for the radio hobby market—a high
grade communications receiver aimed at the
lucrative and popular SWL market.

Before | started this review | looked back
into radio history and found that from about
1979, the Drake R7 communications receiver
was the last available Drake HF receiver. The
last piece of HF ham equipment from Mi-
amisburg was the TR7 from 1978, from
which the R7 got its general appearance
and features.

Prior to the R7, Drake communications
receivers included the DSR1 (1971) and the
DSR2 (1974). One of their most popular
receivers was the SPR-4 from the early
1970s. All solid state and featuring a linear
PTO and vernier dial providing 1 kHz read-
out. So much for history; let's look at this
new release from Drake.

Appearance

The R8 has a very functional, business-
like look, sporting few manual controls, and
a black finish. The lack of radio-like appear-
ance is due to the heavy reliance on state-
of-the-art digital control. There are only six
standard analog controls on the unit, as
nearly every possible selection that can
be made by switching is accomplished
via the dual-purpose keypad or a function
swilch.

First Impressions

The most apparent feature of the R8 is
the very complete LCD display. Measur-
ing 55" x 1.5”, it displays all functions
and settings in bright characters on a
black background, making status checking
super easy.

The layout of the function buttons places
them directly beneath their corresponding
readout points, making selections of AGC,
bandwidth, mode, etc., very easy to use
as well.

Frequency control is via direct entry on
the keypad, with the UP/DOWN buttons (in
100 kHz steps), or a TUNING knob (with a
choice of tuning speeds). The frequency
reads out to 10 Hz (user selection). When
put on a frequency, the rig can be locked
and it will remain there indefinitely. It's very

teries are required for memory backup; power
interruptions will not erase the memory.

Scan features allow scanning of all memo-
ries, selected memories, or the frequencies
between the settings of VFO-A and VFO-B.
The SQUELCH control greatly enhances the
use of SCAN, and is active in all modes.

Bandwidth from 6 kHz to 500 Hz can be
selected in all modes. This is a very good

Photo A. R.L. Drake's new R8 receiver for SWLing.

Photo B. The R8 can be connected to various an-
tennas as well as to a computer through the RS-232
port.

feature for crowded band conditions, and for
fidelity during better times. After all, AM does
sound better at 6 kHz wide than at 1.8 kHz. But
each bandwidth has its place and use.

The controllable AGC, NOTCH FILTER
(manually operated from an analog control),
NOISE BLANKER, and RF input controls
(analog and switched attenuator/preamp) all
combine to make the receiver very flexible.

Unlike ham equipment, the R8 has a
built-in clock/timer with an output port on
the rear for remote control of a tape
recorder (or other hardware). This time fea-
ture is very popular with SWLs for recording
odd-hour programs, and it can also be used
in a clock-alarm-radio scheme (though a
very expensive clock-radio). The clock also
displays time on the LCD when the unit is
powered off.

The fold-down front feet make table
placement and viewing of the LCD display
and S-meter clear and easy.

In many ways, the R8's control and dis-
play system is not far from that of a modern,
full-featured 2 meter HT. Loads of bells and
whistles provide extensive flexibility.

The manual that comes with the R8 is
very well done, with complete explanations
about each feature and control. A section is
included that delves well into computer
command of the digital switching system,
and a log is included to write down the perti-
nent information about what is entered in
each of those one hundred memories. It is,
however, without block and schematic dia-
grams.

Operating the R8

The R8 was tested on a 160 meter Caroli-
na Windom antenna (about 265 feet long) at
50 feet, and also on a 40/75 meter dipole at
35 feet. It was compared, via an A/B switch
system, with an ICOM R71A. | selected the
R71A due to its excellent reputation as a
“world SWL standard.”

The tunability and stability of the RB are
excellent; however, although the tuning
knob has a good weight, it's a little small for
my taste.

| am a real believer in keypad frequency
entry. It is quick and accurate, The rubber-
ized keypad is easy and flawless to operate.

When in the AM mode, | found the SYN-

stable. There are two VFOs which you can ... 1
select instantly via function switch, and 100 Photo C. This inside view of the R8 reveals just how
nonvolatile memories. This means no bat- neat and sturdy it is!
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CHRO (synchronous detector) to be great
when fade-caused distortion became a
problem. This is a feature that really works.




Frequency Range
Modes
sensitivity

Frequency Stability
Frequency Accuracy
Selectivity

Ultimate Selectivity
Image Rejection

IF Rejection

Dynamic Range
3rd Order Intercept Point

IFs
AGC

Antenna Input

Notch Filter

Audio Output
Recorder Output
Demod Output
Clock Accuracy
Power Requirements

Size
Weight
Accessories

Specifications
0.1-30 MHz
AM, LSB, USB, CW, RTTY, FM
SSB & CW (10dB S +N/N)
<1 uV(0.1-1.5 MHz)
< 0.5 uV (1.5-30 MHz)
<0.25 uV (5.0-30 MHz) preamp on
AM (10 dB S+ N/N])
<3uV(0.1-1.5 MHz)
<1.5uV (1.5-30 MHz)
< .8 uV (5.0-30 MHz) preamp on
FM (12 dB SINAD)
< .5 uV (1.5-30 MHz)
< +10 ppm (-10°-50°C)
< +100 Hz (-10°=-50 °C)
AM, LSB, USB, RTTY, CW
6 kHz @ -6 dB-<12 kHz @ -60 dB
4 kHz @ -6 dB-<8 kHz @ -60 dB
?.3kHz @ -6 dB-<4.5 kHz @ -60 dB
1.8 kHz @ -6 dB-< 3.6 kHz @ -60 dB
500 Hz @ -6 dB - 1.5 kHz @ -60 dB
FM
12 kHz @ -6 dB - <25 kHz @ -60 dB
>95dB
>60dB (100 kHz-1.5 MHz
>80 dB (1.5-30 MHz)
> B0 dB (45 MHz)
>100dB (50 kHz)
=90 dB (1.5-30 MHz @ 20 kHz spacing)
> +5dBm @ 20 kHz spacing
=-20 dBm @ 5 kHz spacing
First 45 MHz;
Second 50kHz
Attack time 1 ms
Release 2 sec (SLOW)-300 ms (FAST)
50/500 ohms
Audio Type > 40 dB depth (500-5000 Hz)
2.5W @4 ohms with < 10% distortion
300 mV @4.7k ohms
300 mV @ 4.7k ohms
< +2 sec/month
100/120/200/240 VAC (60 Hz) @40W
11-16 VDC @2 amps
13.1"Wx5.2"Dx13"D
13 Ibs.
*\VHF converter 35-55 and 108-174 MHz
sMatching external speaker
sSoftware package for the IBM XT/AT

computer interfacing is
given in the manual (this
section is very good). Sug-
gested software for com-
puter control includes
PROCOMM PLUS™ and
BITCOMM™ operated on
an |IBM XT/AT or clone.
Optional software is avail-
able from Drake for use
with the R8 (not available
for this evaluation).

On a warm summer
evening when the pop-
corn (static caused by
distant thunderstorms)
was popping heavily, |
listened to my regular
nets with the R8. The R8
held its own very well, be-
ing less affected by the
static than my ICOM IC-
751A transceiver. It was
not as quiet as the Ten-Tec
Corsair Il, but then, these
pieces of equipment are of
a very different design and
purpose.

The choice of bandwidth
made it fairly easy to re-
duce nearby signals, such
as those that abound on 75
and 40 meters. Add the
passband filtering, and
you can just about elimi-
nate any adjacent signals
as much as is possible.

Speaking of bandwidth,
you should hear what a re-
al strong LSB signal on 75
sounds like through the 6
kHz filter. Just like broad-
cast AM! Too bad | couldn't
locate the mike plug on the
R8.

We stock a full line of Motorola,
Toshiba & Mitsubishi parts

for amateur, marine, and
business radio servicing

Partial Listing of Popular Transistors in Stock

RF POWER

TRANSISTORS

of the RB

(clones) to allow enhanced operation

A Few Comments

After carefully evaluat-

The NOTCH filter, although effective, was
disappointing in depth and in its analog opera-
tion. | cannot understand why any manufac-
turers produce receivers with manually oper-
ated notch controls today. My Datong ANF
(Automatic Notch Control) knocked out tones
the R8 could not—and with no manual control
input!

The PASSBAND OFFSET was, as expect-
ed, effective in removing interference from
nearby signals. Selecting a narrow bandwidth
made it all the more effective.

| was not impressed by the internal speaker
with its typically poor fidelity. An external
speaker is a must for real enjoyment.

The S-meter read as expected, and com-
pared in accuracy to other receivers.

The tone control lacks real BASS/TREBLE
authority.

The R8 is a natural for computer con-
trol, since all controls, except for those in
analog form, can be commanded via the
RS-232 port. Command information about

ing the Drake R8 receiver, |
must say that | am well pleased with its per-
formance. Over the years more than a few
pieces of Drake equipment have passed
through my shack, and | still think you have to
go a very long way to beat the receivers of the
R4 series. They were quiet, stable, selective,
and sensitive. The R8 compares favorably
with these older receivers, as few digital-type
receivers can.

Modern digitally-controlled receivers make
lots of internally manufactured noise—noise
that adversely affects their operation. The
Drake R8 does not suffer appreciably from this
problem.

The R8 is like a breath of fresh air, with its
ground-up engineering and up-to-date digital
control from the front panel. | am very pleased
to see a quality HF receiver of American man-
ufacture that should successfully compete on
the world market.

Oh yes, a public question for Drake: Where
is the T8 transmitter to go with the R8? The
world is waiting! [

BFRSE 8 275 MRF1946 §15.00 25C2509mp 524.60
CD26644 24.00 PTeG19 19.75 25C2539 19.75
Set 4 Malched 110,00 PT9847 21.00 25C2559 35.25
ECG340 3.40 RF120 21.90 2502630 24.25
MRF134 16.00 SD1229 12,00 25C2640 17.00
MRF136 21.00 eD1272 12.00 25C2641 17.70
MRF137 24.00 SD1278-1 15.75 25C2642 28.25
MRF138 35.00 SD1407 29.90 25C2694 46.75
MRF150 68.75 SD1428 34.00 25C2685 31.75
MRF1T1 34.50 SD1429-3 37.70 25C2782 37.75
MRF172 60.00 SRF2072 13.75 25C2783 5985
MRF174 £0.00 SRF3662 28.50 25C2879 21.90
MRF207 4.75 SRF3775 14.75 25C28T9 mp  49.50
MRF208 18.95 SRF3800 18.50 25C2904 32.50
MRF212 20.40 2Ni522 11.95 2502905 34.50
MRF224 17.75 2N3553 3.00 25C11M 12.25
MRF237 370 ZN3ITT1 2.85 40582 10.95
MAF238 16.00 ZN3BEE 1.25 LOW NOISE FIGURE
MRF239 17.00 2NA04B 11.85 MGF1302 7.95
MRF240. & 1775 ZMNA42T 1.25 MGF1402 17.95
MRF245 32.00 2N5108 1.75 MRFA01 1.50
MRF247 24.75 Z2N5178 1.25 | MRF911 & 966 3.50
MRF248 35.00 ZN5588 19.95 NE25137 35K174
MRF2&1 14.50 ZN5581 14.50 NE41137 35K124 3.50
MRF262 13.00 ZN5641 17.90 U309 & U0 1.75
MAFZ64 14.00 2N5642 18.90 ZN4416 & J310 1.50
MRF309 79.75 2N5643 20.90 QUTPUT MODULES
MRF314 29.00 2N5944 12.00 [Partial lisfing anly - call
MRE117 68.50 2N5945 12.00 tor numbers not listed)
MRF327 64.25 2ZN5946 15.00 SAUM 240 Lin 49.50
MRF412 22.00 ZNG0BO 9.90 SAVE 158 43.50
MRAF421 24.00 2NB081 12.25 SAVT 144 45,50
MRF422 36.00 ZNB0B2.3.4 1475 SAV12 1aa nr 27.50
MRAF422:r  B1.50 ZNB097 20.00 SAV15 222 59.75
MRF433 12.75 25B754 2.50 SAV1T144 sow 68.50
MRF 450 13.50 28C730 4.50 M4A7T04L MH 4990
MRF453 16.00 25C1307 4.75 M5TTI0A 38.70
MAF454 15.50 25C1729 18.25 M57T19N 4995
MRF454A 17.00 2501945 5.75 M57726 142 6775
MRAF455 11.25 25C1946. A 1875 M4TT2T 144 59.50
MRF455A 12.75 25C1947 9.75 M5T729 aan0  69.895
MRF458 20.00 2501955 9.00 M57T29H 72.95
MRFATH 6.75 2501957 1.258 M5TT3I2L 35,70
MRF476 4.00 2501969 2.90 MS7737 144 ST.75
MRF477 12.50 25C1aM 4.80 M57739C ceL 53.25
MRF4TS 15.00 2502028 1.95 MATT4ILMH 59.00
MRF485me 2375 25C2029 3.50 METT45 Ly 89.95
MRAF442 16.7h 25C2075 1.75 M577549 17.50
MRF497 18.75 25C 2094 21.80 M5T762 1296 T76.60
MHEES1S 3.00 25C2097 28.00 M&7Ted sos  T74.00
MRF555 3.50 25C2097Tmp 62.00 M5778EM 104.85
MAF557 5.50 25C2099 29.50 M577O6H MA 35.70
MAF559 225 25C2166C 1.90 M57T97TMA 3570
MAF&OT 2.50 25C22 1 8.25 M&7TOSL M 42.90
MRF&29 4.50 25C2237 6.40 MGT727 vaaun 109.95
MRFE30 3.75 25C2284A 24.75 METT28 wauw 119.95
MAFG41 20.50 25C2289 15.15 METT42 109.85
MAFGE44 23.00 2502290 14.75 MHWSI 42.00
MRFB46 26.00 25C2290mp 3950 MHW3592 44,75
MRAFG4B 31.00 25C2312C 5.40 MHWT10-1.2.3 63.00
MRFGE0 14.00 25C2379 31.25 MHWa20-1 83.00
MRFB46 44.00 2502509 10.85 MHWE&20-2 92.00
TRANSMITTING TUBE SPECIALS
GE *PENTA | ECG PENTA LABS EIMAC
6CAT PL §14.85 5728 §59.95 Ba74 $324.75
BCLE 13.75 B11A 12.95 BB75 409,95
6GKE ECG 13.95 B13 J6.80 B930 MIL 288.00
BHF5s *GE 17.95 BI3A 79,495 JCXBO0AT 32995
6JS6C "GE 18.95 833C B9.95 JCX1200A7 424.50
6KD6 “ECG 19.95 5894 42.95 JCX1200D7 444.50
6LFG 19.95 61468 * 12.95 JCX1500A7 B624.50
6LOQE *GE 19.85 3-5002 99.95 ICX3000AT 694.50
6MJ6 Bk Cap Pr. 59.95 ACX2508 74.75 4CX2508 98.80
12BYTA NAT 11.75 4CX350A 149.50 ACX350A 199.50
6RE0A °“PL 16.95 4CX1000AT7 369.95 4X500A 399.95
pos0 *‘GE 20.75 ACX1500B 465.50 3-500Z 142.95
M2057 *GE 24.95 4CX50008 730.00 4-400C 159.95

MATCHED & SELECTED TUBE & TRANSISTOR FINALS IN STOCK
Tube Socket/ Caps avail, Eimac/Penta 1 yr. lim. wty,
Prices/availability subject to change without notice.
Foreign Small Packet Air'10 oz. postal $5.50
UPS Ship/Hand. 1 Ib. Cont. U.S. VISA/MC or prepaid 53.50
C.0.D. ORDERS add $3.75 QUANTITY PRICING AVAILABLE
NEXT DAY UPS DELIVERY AVAILABLE  MINIMUM ORDER 520
ORDERS RECEIVED BY 1:30 PST ARE SHIPPED UPS SAME DAY
« EXPORT « D.EM. * SERVICE * R&D « AMATEUR

oroers onLY > (B00) 854-1927 <« NOTECHNICAL

« MAIN ORDER LINE = INFORMATION
« CUSTOMER SERVICE « TECHNICAL

(619) 744-0700

FAX 619-744-1943

RF PARTS

1320 Grand Avenue
San Marcos, CA 92069
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Number 12 on your Feedback card

Homing IN

Joe Moell, P.E., KBOV
P.O. Box 2508
Fullerton CA 92633

Build the TBOX

Al last, you won your club's com-
petitive RDF contest (**foxhunt™ or “T-
hunt'’). Now it's your turn to hide the
transmitter. You've driven for hours
to pick the perfect hard-to-find spolt,
but now you need some distinctive au-
dio to transmit, and a way to 1D the
hidden "'T."

You could stay with your rig and
talk throughout the hunt. But that's
hard on your throat and gets boring
after a while. Besides, if hunters spot
you, they'll know where the *'T"" is. It's
lots more fun to conceal the fox, per-
haps even bury it! Then you can stay
under cover nearby and watch the fun
as the hunters approach and try lo
“sniff”" it out.

Photo A. Prototype TBOX circuit on
N6MBR's PC board.

Whal you need is a “'tone box" or
“foxbox.”" A good one produces a dis-
tinctive sound, so the hunters have no
doubt that they're tracking down the
right signal. It cycles the transmitter on
and off periodically for intermittent-
signal hunts.

A foxbox must incorporate station
identification, to comply with FCC
rules. The callsign should be easily
changeable, lo accommodate up-
grades and permit the box to be used
by all members of a hunting group.
Small size and low battery drain are

important design objectives.

Micro-P Solution

Several good discrete-logic circuits
for tone boxes have circulated among
T-hunters over the years. But for the
utmost versatility, a microprocessor is
ideal.

Ron Seese NEMBR is an active T-
hunter with the Conejo Valley Amateur
Radio Club, based in Thousand Qaks,
California. He is also a clever digital
designer and has developed a multi-
featured foxbox designed around the
B0OC31 CMOS microprocessor. He
calls it TBOX—a box to control the hid-
den T. It meets all the above require-
ments, yel it contains only six ICs and a
few discrete components.

TBOX provides a readily-identifiable
tone pattern for the hidden transmitter
audio. Or, if you prefer, it sends ran-

Radio Direction Finding

domly-pitched beeps. Transmission
can be continuous, with regular CW
identification.

For intermittent-signal hunts, it auto-
matically turns the transmitter on and
off at regular intervals, with CW ID on
each transmission. You can select on
and off times over a wide range. To
save your batteries, TBOX draws only
60 mA at 12 VDC.

TBOX programming does not re-
quire a myriad of switch settings. In
fact, there is only one switch on the
unit—the power switch! To set the
TBOX parameters (such as mode, call-
sign, CW speed, and on/off timing),

tains 128 bytes of dynamic RAM built
in. R6 and C1 reset U1 at power turn-on
lo ensure proper startup. EEPROM U5
holds the callsign and other configura-
tion data during power interruptions.
RS-232 interface chip U6 links the unit
1o your computer via J1 for parameter
setting.

J2 connects TBOX to your hidden
transmitter. Q1 and associated compo-
nents close the radio’s push-to-talk
(PTT)circuit. C8,C9,C18, R9, and R10
ter VR1 sets proper modulation level.

R11 combines the PTT and audio
lines to drive hand-held rigs. For ICOM
HTs, use a 3.9k resistor at R11, and
hook only the AUDIO output line to the
HT's mike input. The same connection
works for Yaesu HTs, except that R11
is 2.2k. For non-hand-held transmit-
lers, delete R11 and connect the sepa-
rate PTT and AUDIO OUT lines to the

PC board, and would rather have
someone else do the work of making
the board and programming the BIOS
PROM. Fortunately, N6MBR has done
it. Send Ron a check for 35 dollars and
ask for the “"Homing In"" TBOX pack-
age. He will mail you a blank 3.25" x 6"
double-sided circuit board (see Photo
A) and a programmed PROM. He will
also throw in one of the hard-to-find
EEPROMs for US.

Of course neither | nor 73 Amateur
Radio Today can warrant this offer. But
| can assure you that the six boards
used at this spring’s Friendship Radio
Games foxhunt worked flawlessly. The
board is high quality, with plated-
through holes. Parts layout details are
included.

The ICs in N6EMBR's board are so
close together that some sockels may
not fit. | used pin-line socket strips in-
stead. These are solder-tail socket
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Figure 1. TBOX schemalic diagram. All capacitances are in microfarads, except C2 and C3.

just hook the RS-232 cable to your
computer, load your modem program,
and use TBOX's programmed-in menu
structure. It's much like setting the
parameters on your packet TNC.

A battery-operated computer with
RS-232 port is perfect for programming
your TBOX. If you don’t have one, it
doesn’l matter. You can program it
with your home computer (my old
Kaypro works just fine) or even a dumb
terminal.

TBOX includes a non-volatile memo-
ry (EEPROM) that remembers your
hunt parameters. After programming,
disconnect TBOX and take it to the hid-
ing spol. When you turn it on in the
field, it will come up just as you pro-
grammed it.

How It Works

Figure 1 is the complete TBOX sche-
matic diagram. CPU chip U1 executes
the program of EPROM U3. U1 con-
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appropriate pins on a mike plug to
mate with your rig.

Let's Build it

If you enjoy wire-wrap assembly, you
will have no trouble duplicating Ron's
circuit from Figure 1. Be sure to put
capacitors C11-C14 and C16 as close
as possible to the appropriate ICs to
prevent unwanted oscillation and inter-
action. | suggest socketing all ICs ex-
cept the +5V regulator. Be sure 1o use
a socket at U3 to permil program up-
grading.

If you have access to a "PROM
burner,” you can program U3 yourself.
The latest BIOS program (version 0.7
as of this writing) is available on the
73 BBS at (603) 525-4438. Hams
on the West Coast can find it on the
NOMAD PCBoard BBS at (805) 498-
3500. File names are TBOX07.BIN and
TBOX07.DOC.

If you're like me, you would prefer a

contacts that come in rows of 25 o 40,
Just break off as many as you need for
each row of each DIP and solder them
onto the board. They are small enough
to allow ICs to be side by side only 0.1
inch apart.

Nole on the schematic that cerain

part designators, such as U4, are not
used. Also, there are holes and etch for

DESS Da2spP
THD | 2 2| TXD
RXD |3 X 3| RXD
5G L_ﬁ,t" 31 CT3

TBOX 6| DTH

\:_ 56
COMPUTER

Figure 2. Typical cable connections for
computers/terminals with DB-25 RS-
232 ports.



CA 91362,

RS-232 interface
voltage regulator

Parts List
U1 80C31 CPU
u2 7T4HCT373 latch
U3 27C256 EPROM
Us 93C46 EEPROM
U6 MAX232
U7z 7805CTH
Q1 2N2222A transistor
D1 1N814 diode
D2 1N4001 diode
X1 12.0 MHz crystal
J1 DBSPRA male connector
J2 DBASRA

female connector

Sources of Parts: ICs, connectors, crystal:
JDR Micro Devices, 2233 Branham Lane, San
Jose CA 95124. Tel. (B00) 538-5000. PC
board, PROM, EEPROM: Ron Seese
NEMBR, 6136 Landino Dr., Westlake Village

the remaining ICs. Now
hook up the computer and
transmitter interfaces.

Figure 2 shows wiring of
a typical cable to connect
TBOX to a standard DB-25
RS-232 port. TBOX is con-
figured as Data Terminal
Equipment (DTE). This
means that TXD on TBOX
goes to RXD on the com-
puter, and RXD on TBOX
goes to TXD at the com-
puter.

Your computer or termi-
nal program may require a
high signal on the DCD line
(pin 8 of DB-25). If s0, add a
jumper from pin 6 to pin 8.

additional parts on the printed circuit
board. Those parts are nol needed for
this version of TBOX. Ron is working
on new features that use them. I'll have
more on that next month.

Capacitor C20 is essential to prevent
U7 oscillation when supply leads are
long. There are no holes for C20 on the
PC board, so "airline’’ the part on the
back of the board.

Firing It Up

Carefully inspect your work after as-
sembly. Pay special attention to polari-
ty of the electrolytic capacitors, partic-
ularly those on U6. Check for shorts on
the +5V line before installing the ICs,

Install U7 first, then power up the
unit and check the +5V bus. If every-
thing is OK, remove power and install

Software and hardware
handshaking is not used. Flow control
in your terminal program is not neces-
sary, so turn it off. Set the computer to
2400 bps, 8 data bits, and no parity.

Put a dummy load on the transmitter
and listen to the TBOX signal on a sep-
arate receiver. At power up, TBOX out-
puts the menu to the computer, then
goes into transmit mode. Press the re-
turn key on the terminal to stop trans-
mitting, and enter the command mode.
When setting parameters, simply enter
three digits. For example, to set Mode
2, type "M’ and then type "'002" with-
out a carriage return,

Your turn to hide the fox may come
sooner than you expect, so get started
on your TBOX now. Next month, I'll
have more on programming and using
your tone box.

Number 26 on your Feedback card

DEALER DIRECTORY

DELAWARE

New Castle

Factory authorized dealer! Yaesu, ICOM,
Kenwood, Ten-Tec, AEA, Kantronics, DR-
Sl Mig., Ameritron, Cushcraft, HyGain,
Heil Sound, Standard Amateur Radio,
MFJ, Hustler, Diamond, Butternut, As-
tron, Larsen, and much maore. DELA-
WARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328-
T728.

Preston

Ross WB7BYZ has the largest stock of
amateur gear in the intermountain West
and the best prices. Over 9,000 ham relat-
ed gear in stock. Call us for "'all"’ your ham
needs today. ROSS DISTRIBUTING CO.,
78 S. State, Preston ID 83263. (208)
852-0830.

NEW JERSEY

Park Ridge

North Jersey's oldest and finest Short-
wave and Ham Radio Dealer. 172 miles
from Garden State Parkway. Authorized
Dealers for AEA, Kenwood, Japan Radio
Company, ICOM, Yaesu, etc. Ham Sales,
Lee WK2T. GILFER SHORTWAVE, 52
Park Ave., Park Ridge NJ 07656. (201)
391-7887.

NEW YORK

Manhattan
Manhattan's largest and only ham
and business Radio Store. Featuring
MOTOROLA, ICOM, KENWOOD,

YAESU, AEA, SONY, PANASONIC, MFJ,
GBC CLOSED CIRCUIT TV CAMERAS
AND MONITORS, BIRD WATTMETERS,
OPTO ELECTRONICS FREQUENCY
COUNTERS, AOR SCANNERS,
TEN-TEC, ETC. Full stock of radios and
accessories. Repair lab on premises.
Open 7 days. M-F, 9-6 p.m.; Sat. &
Sun., 10-5 p.m. We ship Worldwide. For
Specific information call or write:

BARRY ELECTRONICS, 512 Broadway,
New York NY 10012, (212) 925-7000.
FAX (212) 925-7001.

Columbus

Central Ohio's full-line authorized dealer
for Kenwood, ICOM, Yaesu, Alinco, Info-
Tech, Japan Radio, AEA, Cushcraft, Hus-
tler, and Butternut. New and used equip-
ment on display and operational in our
4000 sq. ft. store. Large SWL department,
too. UNIVERSAL RADIO, 1280 Aida
Drive, Reynoldsburg (Columbus) OH
43068. (614) 866-4267.

PENNSYLVANIA

Trevose
Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&W, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRON-
ICS, AEA, VIBROPLEX, HEIL, CALL-
BOOK, ARRL Publications, and much
more. HAMTRONICS, INC., 4033
Brownsville Road, Trevose PA 19047.
(215) 357-1400. FAX (215) 355-8958.
Sales Order 1-800-426-2820. Circle
Reader Service 298 for more information.

DEALERS: Your company name and message can contain up to 50 words for as little as $420 yearly (prepaid), or $210 for
six months (prepaid), No mention of mail-order business please. Directory text and payment must reach us 60 days in
advance of publication. For example, advertising for the April 91 issue must be in our hands by February 1st. Mail to 73
Amafeur Radio Today, Box 278, Forest Road, Hancock NH 03448,

NOW YOU CAN
AFFORD THE
Engineered for mem."

Ham, The Finest in
Crank-Up, Free-

Standing or Guyed J‘ LM SERIES

Towers from Tri-Ex. For J' “W" brace motorized
over 30 years, the < tower, Holds large
INDUSTRY standard- =% gntenng Ic}mds.%dodels
backed up with 2f.  at37,54,and 70
Defense and Aero- e heights.

space technology. =5 TM SERIES

MW SERIES <~ Tubular construction for
Selfsupporfing when |~ |grger antenna loads at
attached af first - 70'. 90" and 100
section—will hold _| heights. Free standing.,
nomal Tn-Band beam: |- | \ith motorized

25 .33, 50, and 65 V= :
N : e operaton.
heights. & T':;mm
W SERIES “o| | 1-800-328-2393
Aerodynamic fower [~ | |"Gs% &1 a1
designed to hold @ 28 E:-rr #73
g FAXNUMBER: [ " 3

L Em———— = - - ==

=
square feet in a 50 MPH
[ wind. 3 models at 36/,
| S1', and 67" heights.

(209) 651-5157 =

——_—

X TOWER CORPORATION

Visalla, Calllornla

CIRCLE 22 ON READER SERVICE CARD

TALK WITH

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

#FT1000D
YAESU us.A.
+ FT33R/TTP 220MHZ HT $328.00
« FT411E 2M HT $346.00
- FT811 440 MHZ HT $349.00
+ FT470 2M/440 HT $404.00
« FT911 1200 MHZ HT $429.00
+ FT4700RH 2M/440 MOBILE $689.00
« FI757GXI ALL MODE HF PORTABLE $929.00

IF YOU'RE IN THE BAY AREA, STOP BY!

/'

QUEMENT,

THE KNOWLEDGEABLE PEOPLE AT

UEMENT

ELECTRONICS

ALL MODE HF
BASE STATION

$3699%

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900
Since 1933

CIRCLE 132 ON READER SERVICE CARD
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Bill Brown WBBELK
“ 73 Magazine
Forest Road
Hancock NH 034489

Have a BLT for Launch

After walching videos and demon-
strations of other balloon experiments,
members of the Houston AMSAT
group decided to put together their
own launch effort. Dubbed the BLT (for
Balloon Launch Team), they decided
to build an inexpensive 2m FM teleme-
try package for their first flight.

This first package (BLT-1) carried a
100 mW 2m FM transmitter (see the
August 1990 issue of 73) which sent
out an audio telemetry sequence. A
custom designed analog telemetry
system sent out a series of tones sep-
erated with a CW message. The pitch

o -1 g
T = —F

Photo A. Burns Cleland WBSHLZ (left)
and Allan Fox N5LKJ (right) prepare 10
launch a BLT special to the edge

of space,

Ham Television

of the tones determined pressure, and
inside and outside temperature. The
altitude was determined with a pres-
sure sensor circuit designed by John
Fleischer of the Transolve Corporation
(the circuit appeared in the Oclober
1990 issue of Radio-Electronics). The
original design was meant to be used
up to 20,000 feet on model rockets, but
the BLT group used just the analog
portion and recalibrated it to operate
up to over 100,000 feet. Since the
package didn't generate a lot of healt,
Andy WASZIB included a chemical
heat pack to keep things warm during
the flight.

Photo B. Andy MacAllister WASZIB puls the finishing louches on the first

BLT experiment.

On December 8, 1990 the BLT group
sent their first payload up from the
Huntsville Texas Municipal Airport. Af-
ter a great flight up to over 100,000
feet, the package parachuted down to
land about 30 miles to the south near
the town of Magnolia. Reception of the
lelemelry signal was observed over a
wide area of Texas and Louisiana.

Recovery Texas Style

After a long search, the chase crew
eventually pinned down the landing
site about a mile or two off of the main
highway. Things were going well until
they asked the ranch owner if they
could search for their package. He
replied, ""NO, come back tomorrow!"
Nathing more frustrating than hearing
your payload crying out for help and
not being able to do anything about it.

The dejected tracking crew almost
decided to rnisk their lives and go in
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Photo C. The second (and third) BLT payload. The weathervane helped maintain
stability during the flight. Note the Radio Shack beeper which helped the chase
team to hear the downed payload. The TV camera/mirror is on the other side of the
payload.

anyways but thought better of it. A cou-
ple of trackers returned the nex! day
and to their amazement the payload
was still transmitting! The landowner
look them back through several locked
gates as they closed in on the package.
it turned out the payload had parachut-
ed down in the middie of a large private
(and heavily patrolled) hunting pre-
serve! After a short search they found
the payload hanging about 80 feet up
in atree.

One of their escorts disappeared for a
few minutes and returned with his rifle.
With just a few shots, he cut the string
(90 feet away) and brought the payload
tumbling down out of the tree. Every-
one was thankful they had the foresight
not to trespass the night before!

BLT-2

With the success of their first flight,
the South Texas Balloon Launch Team
embarked on a much more ambitious
effort. This payload contained an ATV
transmitter with a live TV camera (GBC
CCD-100), active mirror control (to
point periodically at the horizon or the
ground), digital voice ID on the video
subcarrier (the messages changed
with various stages of the flight—one of
them actually said, "'I'm falling"’ during
the parachute descent), a CW HF

Photo D. The chase team recovers the first BLT payload nearly 30 hours after
launch. . .and it's still ticking! L to R: Mike WASTWT, Mike N5OMG, Burms
WBSHLZ, and James NSPRQ.



The Balloon Launch Team of South Texas

High Coordinator WBSHLZ
Payload Master WASZIB
Payload Integrator WASTWT
Captain Video N5JXO
Computer Wizard WBSTTS
Earth Software N5SLCO
Analog telemetry WASZIB
Antennas NSEM
ATV system N5JXO
Back-up power NSSUA
Balloon system WBSHLZ
Camera system WASLHM
DF leader KC5CP
Digital voice NSJXO
Flight computer WBSTTS
Flight plan WBS5HLZ & WBBELK
Flight software WBSTTS
Mirror system NSRPQ
Net control WB5SHJV
Power system WBSHLZ
Telemetry software N5JCO
Thermal control WASTWT
Tracking software WBBELK
VHF transmitter WASZIB
Video ID/sequencer WEBBELK
10m beacon K7IRK
Weatherman KA3BKU

The Whole BLT Crew: WDSBDX, WB5BGQ, KA3BKU, KC5CP, WDSDZC,
WBBELK, NSEM, WB5HJV, WB5HLZ, N5JX0, WD5JRD, N5LCO, WASLHM,
N5SLKJ, NSMPN, WASPCD, N5SQMG, NSRPQ, NSSUA, WBSTTS, WASTWT,
WB5UUK, WASWOD, WASZIB, A. Alexy, J. Edinburgh, J. Johnson, J. McK-
elvy, J. Mock, S. Ross, C. Summerville, Civil Air Patrol, Brazos Valley ARC and
Electronic Parts Outlet.

beacon on 10m, and 2m FM telemetry
that even included a packet telemetry
downlink from the onboard flight com-
puter.

The flight computer took the analog
telemetry signals and converted them
to ASCII text for the packet and CW
downlink. It also controlled the TV cam-
era mirror. During ascent, the comput-
er would cycle the mirror to point at the
ground or the horizon every 50 sec-
onds. During the parachute ride back
to earth, the mirror stayed in the down
position to look for distinguishing land-
marks on the ground.

Crash!

BLT-2 was launched from the Whar-
ton Texas Municipal airport on the
morning of May 11, 1991. Due to 10
mph winds, the balloon crashed into
the side of a hangar just seconds after
liftoff! The 10m CW beacon transmitter
(a 28.322 MHz Fireball transmitter
built by Bob Moody K7IRK—see the
November 1990 issue of 73) was
ripped off the package along with the
ATV antenna. The flight computer
resel to a dormant mode and the stabi-
lization fin fluttered back to the ground.
The balloon and what was left of BLT-2
headed skyward (fortunately the 2m
beacon still worked). Spirits were defi-
nitely not as high as the balloon at
this point. Fortunately the balloon
burst prematurely at 27,000 feet
(probably due to the crash). The direc-

tion-finding crew went into action and
quickly found the package 12 miles
away in a field near Egypt (Texas). It
was noon, so the crew dusted off the
payload, reset the computer, glued the
ATV antenna back on, and re-attached
the 10m beacon. It was time to try
again.

Two Flights in One Day

The hastily refurbished BLT-3 was
ready to fly. This time the launch team
carefully choreographed the release
sequence which resulted in a beautiful
takeoff (no crashes this time).

Fantastic live camera images from
the payload delighted everyone watch-
ing the ATV receiver at the launch site.
Telemetry from the packet downlink
was displayed on laptop computers at
mission control as well as by the chase
crew. Those without packet stations
had a blast decoding the CW teleme-
try. The ATV signal was received as far
away as Dallas (over 250 miles) and the
2m FM telemetry could be heard
on HTs at that distance as well. The 50
milliwatt 10 Fireball beacon was even
heard 500 miles away (groundwave) by
Warren W5DFU in Tulsa, Oklahoma.

This time the balloon landed 18
miles to the north in a hayfield near
Wallis. The now-experienced chase
team found the payload in short order.
A lot of fun and adventure was had by
all. Look for future flights from the
South Texas BLT. [}

AMATEUR TELEVISION
GET THE ATV BUG

Transceiver
Only $329

& with 50 Watt
® 21 D26 Amp $539

i & Value + Quality
from over 25years

in ATV..WBORG

With our all in one box TC70-1d, ATV Transceiver,
you can easily transmit and receive live action color
and sound video just like broadcast TV. Use any
home TV camera or VCR by plugging the composite
video and audio into the front VHS 10 pin or rear
phono jacks. Add 70cm antenna, coax, 13.8 Vdc and
TV set and you are on the air - it's that easy!

TC70-1d has 1.5 Watt p.e.p. with one xtalon 439.25, 434.0
or 426.25 MHz & properly matches Mirage D15, D26,
D100 amps for 15, 50, or 70 Watts. Hot GaAsfet downcon-

verter varicap tunes whole 420-450 MHz band to your TV

ch3. Shielded cabinet 7x7x2.5". Req. 13.8 VDC @ .5A
Transmitters sold only to licensed amateurs, for legal purposes,

verified in the latest Callbook or send copy of new license.
Call or write now for our complete ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.
{31 3) 447-4565 m- Bam-5:30pm pst. Visa, MC, COD

P.C. ELECTRONICS Tom (W6ORG)

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WBGYSS)

T
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HIGH PERFORMANCE

PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in repeater systems.

*40 to 1000 Mhz tuned to your frequency
*5 large helical resonators

s\ery high rejection

*| ow noise—high overload resistance
*8 db gain—ultimate rejection »80 db
sGaAs fet option (above 200 Mhz)

eCast aluminum enclosure

*N, BNC, and SO239 connector options

Typical rejection:

+600Khz @ 145 Mhz: 28db
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs)
+ 5 Mhz @ 450 Mhz: 50db (60db GaAs)

+20 Mhz @ 800 Mhz: 65db
+20 Mhz @ 950 Mhz: 70db

*Up to 8 EPROM programmed messages

*Adjustable audio, speed & interval timer

*"'|D over voice inhibit"

=| ow power option

sModular design

*Message selection via binary input—
TTL levels

*Size: 2.7x2.6x0.7"

The ID-2B provides required station identification without troublesome
diode programming. The ''ID over voice inhibit"' circuitry allows for cour-
teous operation by not allowing an ID until the next squelch closing.

ID-2B Wired/Tested $99.95 ID-2B-LP Low Power $109.95

GLB ELECTRONICS,INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9to 4
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Number 14 on your Feedback card

73 INTERNATIONAL

Arnie Johnson N1BAC
103 Old Homestead Hwy.
N. Swanzey, NH 03431

Notes from FN42

Lots of news this month, and promis-
es of more lo come: Zafizis Tzobakas
SV2AHT will report on the mountain
chimbers of Greece, who made another
trip to the high country with an expedi-
tion to Pamir of the Himalayas last July.
Jonas Paskauskas LY2ZZ will provide
us with the results of the Ham Confer-
ence that look place in June. And we
have another volunteer Hambassador,
Ed Sershon DL/N7PHY. He and his
wife have moved to Germany from
Seattle, Washington, USA and expect
to be there for many years. If you have
information for him, send it to Ed Ser-
shon, Ferdinand Thomas Weg 6, 3389
Braunlage, Germany.

Skip Westrich WBBOWM wrotle us a
nice letter to let us know how much he
enjoyed the article about “"Box 68
Moscow."" He also wrote to Ron Gang
4X1MK, who had submitted the article
compiled by Oded 4X4S50. Thank you,
Skip. We appreciate feedback from our
readers. Those of you who have spe-
cial wishes as lo what you would like to
see in this column from other parts of
the world, please write! | can put the
request in the column.

73 receives many beautiful QSL
cards each month. Since only one can
be chosen for “QSL of the Month,"
Associate Editor Joyce Sawtelle slips
me the best of the rest, o see if | can
use them in my column. Even though
these cards do not win the free one-
year subscription, at least they are
published for all to enjoy.

The one | really enjoyed this month
was submitted by Gonzalo De Murga
CX6RN for his radio club, CX1RA. The
DX team from his club uses the call
sign CV1A. The lighthouse on the card
was built in 1876. Note the sea lions on
the rocks. The lighthouse on the Isla de
Lobos ("Island of Wolves'') would
make a dandy radio tower, don’l you
think ?—Armie, N1BAC

Roundup

Czechoslovakia From a letter from
Jiri Pecek OK2QX, translated by
OK2YN, on "'Czechosiovak Radio Am-
ateurs and the Council of Europe DX-
pedition TPSOK."

The Council of Europe (C.E.) in
Strasbourg, France has 42 years of his-
lory, founded in 1949. The group of
active radio amateurs associated with
this organization initiated the Council
of Europe Radio Amateur Club (CER-
AC), similar to the radio clubs at the
United Nations and the International
Telecommunications Union. The presi-
dent of CERAC is Mr. W. Rossle, who is
also the director of the audio visual ser-
vice of the C.E. The primary force be-
hind the ham activity is Mr. Francis

Kremer, F6FQK, the appointed direc-
tor of the special event station with the
permanent callsign of TP2CE.

The stalion is situated in an extrater-
ritorial area in the main building of the
C.E. Even though it should have the
same rights and status as 4U1ITU, it
has nol been recognized as a separate
country yet by the DXCC Committee.

There have been eight short DXpedi-
tions to TP2CE in the past. It has been
proposed to activate this callsign on
the occasions of admitting new mem-
bers to the C.E. For example, when
Hungary was admitted last November.
At that time it used the callsign of
TPSHA,

ALY LAY

ment beam for 20/15/10, a dipole for 40
meters, and a 3-element fixed beam for
B0 meters. My operation was on SSB
only, but the next DXpedition will be
CW only.

We logged on a laptop computer
which was really nice, except that the
French keyboard was not the classic
QWERTY keying which caused me to
have to search for each key individual-
ly. To increase the speed of operation
we helped one another by one operat-
ing and the other logging. This did not
work very well when | was operating in
the Czech language or bealing down
the pile-up of U-stations in Russian be-
cause the logger did nol understand
those languages. Al those limes | had
to keep the log mysell.

In spite of all the problems, we made
1,718 contacts in about 26 hours, The
last contact was made at about 1700
on Sunday, and | was on the Eurocity
Express departing at 1807.

ISLA DE LOBOS - DRUGUAY
Latitud: 35° 01' 28~ 8
longitud: 54° 52' 50" W

MALIMIN AL

INTENDENCIA MUNICIPAL DE MALDONADA)

i

Photo A. QSL card for CV1R and CX1RA (other side) of Maldonado, Uruguay,

South America.

| was given the opportunity to take
part in activation of this station at the
end of 1990. After exchanging some
letters with our Federal Ministry of For-
eign Affairs, CERAC and the represen-
tatives of the F.1.S.A.1.C. in Czechoslo-
vakia organized the DXpedition as the
event of the Association of the Czecho-
slovak Radio Amateurs Railroaders, as
| am also president of the newly formed
branch of the F.I.S.A.1.C. Thanks to the
kind support of the headquarters of our
State Rallroads and of the F.I.S.A.1.C.,
the railroad transportation was at no
cost,

| arrived in Strasbourg on Friday af-
ternoon, April 26, at the railway station,
but in spite of previous arrangements
no one was there lo meet me. Iwasina
strange country without knowledge of
the language, but the local police gave
me directions to the C.E. building.

The operation of the station was
teamwork with the aforementioned
people, Philippe FEGOC (physician
and technician) and Santiago FD1RAY
(ex EA4EIl, DA4BJ, and TJ1/EA4EI),
the permanent ambassador of Spain in
the C.E.

At first the equipment used was a
Kenwood TS-440 and SB-200 amp, but
Philippe brought an ICOM IC-761 and
power amp (800 watis out) the follow-
ing day. The antennas were a 5-ele-
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The callsign used, TPSOK, will never
be heard again, as il was used on the
occasion of admitting Czechoslovakia
to the C.E. as its 25th member. The
next activity of this station should be
later this year, probably during the oc-
casion of admitting Poland to the C.E.
with the callsign of TP5SP.

This evenl was good training for fu-
ture DXpeditions. | am hoping to visit
ZA-land in the future and wish to be the
first to operate there. | am in contact
with the Embassy of Albania in Prague
which is attempting to help me. | hope
that future DXpeditions will receive the
support from the Czechoslovak Radio
Amaleurs Society.

The CERAC issues two diplomas:
the first, the Council of Europe Award,
for contacts with the member countries
of the Council of Europe; the second,
the European World Wide Award
(EWWA), for distinguished countries
from all the world round. Those inter-
ested may apply—the diplomas are
worth it! [OK2QX, Jiri Pecek, Riedlova
12, 750 02 Prerov, Czechoslovakia.]

Japan From the JARL Newsletter:
BAND PLAN: Up to now the JARL has
formulated an amateur band plan by
listening to the demands of amateur
radio operators, but now the Ministry of
Posts and Telecommunications has of-
ficially issued a band plan.

The purpose of this decision is to
give the plan authority according to ra-
dio law, and to encourage efficient and
orderty use of amateur bands by plac-
ing a legal requirement on all amateur
radio station licensees, whether they
are JARL members or not, to adhere 10
the band plan.

Silent Key: On May 20, the first wom-
an amateur radio operator in Japan,
Mrs. Chiyono Suzuki (nee Sugita), ex
J2IX, died at the age of 84. She be-
came the first YL ham on October 14,
1933, in pursuance of the will of her
elder brother, Mr. Toshio Sugita J1IDN,
when he died suddenly. After WWII,
Mrs. Suzuki was known to have be-
come very active once again under the
callsigns JG1WKS and JJ1SNC.

8J1RL, Antarctic: JARL has re-
ceived a letter from Mr. Toyoshi
Arisawa JA4EDV, a member of the
32nd Japanese Antarctic Research
Expedition (JARE) team, who left
Tokyo for the Antarctic on November
14, last year. The current state of ama-
teur radio operations is:

1. General state of operations: Al-
most all QSOs are made on 21 MHZ
during lunch break, 12:30-13:00 local
time (0930-1000 UTC) Monday
through Friday. The lotal number of
stations worked as of May 21 was 560.

2. BJ1RL: A tower about 15 meters
high is being used for normal opera-
lions. At present we have three
projects planned—a new pole intend-
ed for Europe, a dipole for 7 MHz, and
an antenna for other WARC bands.

3. Miscellaneous: HF packet was op-
erated experimentally from May 6 to
May 19. A beacon at 21.1045 succeed-
ed in making contact with JF1SNA in
Japan on May 9, 0907 UTC. This was
probably the first official packet com-
munication ever effected between
Showa Base and mainland Japan.

Latvia A letter from the Kipsala DX
Club in Riga: 1. Yuri Baltin YL2DX
started another polar trip on July 1 to
several new IOTA islands and F.J.L. in
the Russian Arctic: 4K2DX, 4K3DX,
and 4K4DX. All QSLs only via the man-
ager, Mrs. Aifa Dimde, YLR-48-18, P.
Kaste 18, Riga, 226048, Republic of
Latvia, Europe. Please SAE with return
postage. Do not put on envelopes any
callsigns, and wrap all contents reli-
ably,

2. Aifa Dimde will only keep for the
next six months the logs and QSLs of
the following active stations: EK1KP
(Graham Bell Is., F.J.L., Aug. 1990),
EKQAC (Komi Rep. & Yamal Reg.,
ONLY March 1991), RQ2WCY (Worild
Comm. Year, Nov.-Dec. 1883), UAK/
UZ3AXX (Keperweem, Chukotka, July
1990), UK2GAB (1974-1984),
UQ1GWX (1985-1990), UQ1GXX
(1984-1989), UQO®GZZ (only Jan.
1985), YL2RG (Special Stn., Dec.
1988-Jan. 1989, Oct. 1989), and
¥YL200SM (S. Morse Bicentenary, April
1991).

3. Any ham having at least five QSOs
in CW during April 1991 with Memorial
S. Morse stations (such as YL200SM,
MORSE, VI91SM, 3A200SM, 1200M

...elc.) can get a splendid special
TROPHY from the YLCWG in memory



1 ANTENNA = 9 BANDS

If you want just 1 antenna to handle up to nine HF
bands, the GARANT WINDOM ANTENNA should
be your choice. Our almost famous GARANT
WINDOM ANTENNAS come in 3 length: 67 ft. for
up to 5 bonds; 137 ft/ for up to 8 bands; 225 ft. for
up to 9 bands. Yes, one antenna with only one
coax feedline can handle all 9 HF bands, i.e. 160-
80-40-30-20-17-15-12-10M.

NO TUNER NEEDED

That's nght. If you install our antennas correctly,
you will NOT NEED A TUNER. Numerous
customers have confirmed this fact. The secret is
in our special balun. It matches the low-
impedance coax cable to the high-impedance
windom-type antenna. All our antennas are
available for use with 500W PEP or 2KW PEP

power.

HERE’S PROOF

Read what our satisfied customers say. All lefters
are held on file._ Fred WBYFK on his GD-92KW: “It

works great. Nine bands, no external turner.”
Adrian KC4MTP gn his. GD-6/500W: “It is so
simple. Just turn on the transmitter and start
sending.No tuner needed.” William, VO1MV on
his GD-8/500W: "l have found it to perform well. |
am pleased to have an all-band antenna with no
traps and no tuning required.” Don, NOIGE on
his GD-8/S00W: This is my only antenna for 10 to
80 meters. What a great performing antenna. | am
very pleased.” Charles W9JLYZ on his GD-
8/500W: "The Garant antenna performs very well
on all bands. Great antenna. Get great signal
reports.”

Write, phone or fax today for our complete date
report, price list and more quotes from satisfied
customers. We ship worldwide and accept VISA &
MASTERCARD at no extra cost,

ALLBAND RADIO PRODUCTS

3378 - D10 Douglas Street
Victoria, B.C. Canada V8Z 3L3
Phone Hotline: 1-604-361-1224

Fax Hotline: 1-604-383-5454

Why buy a TNC?
PC HFFAX + PC SWL $119

SPECIAL COMBINATION OFFER

For a limited time, if you order PC HF FAX $99 (see our
other ad in this issue), you can add PC SWL for only $20
instead of our regular low price of $39.00. :

PC SWL contains the hardware, software, instructions
and frequency lists needed to allow you to receive a vast
variety of digital broadcasts transmitted over shortwave
radio. All you need is any IBM PC or compatible computer
and an S5B shortwave receiver. The product consists of:

Demodulator

Digital Signal Processing Software
80 Page Tutorial Reference Manual
World Press Frequency List

Tutorial Audio Cassette with Samples

PC SWL automatically decodes Morse cade, Radio
Teletype, FEC (forward error correcting code), SELCAL
(selective calling transmissions), and NAVTEX.

PC SWL lets you tune in on world press services with
up to the minute news, meteorological broadcasts, ham
radio operators, coastal shore stations, aviation telex and
much more digital action on the shortwave bands. Find all
the utility station action you have been missing. PG SWL
software uses the processor in your PC to do the work, why

for another expensive box when a simple interface and
your PC and do the job?

ADVANCED FEATURES:
Tuning Oscilloscope
Digital Wavefarm Presentations
Auto Calibration and Code Recognition
Continuously Tunable Filter Freguencies
Variable Shi .
Adjustable CW Filter Sensitivity
Linattended Capture and Printing

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
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Sell YOUR used gear
in /5 Classifieds. ..
Call Sue Colbert.

BEENLY ()
i

VIDEO I.D. BOARD

*Custom Graphics with your Call Sign

4 Screens (2 Hi-res/2 color bar)

12 VDC Operation

*Instant Video ID

*Video Relay for switching in Live
Camera Video

*Built-in Automatic Sequencer-Timer
(steps through all four screens)

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics

ELKTRONICS
12536 T.R. 77 * Findlay, OH 45840
(419)422-8206

8RSK ELKTRONICS
v 12536 T.R. 77
- Findlay, OH 45840
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here 1S the next generation Repeater

MARK 4CR

The only repeaters and controllers
with REAL SPEECH!

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

Mark 4.

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

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

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

MICRO CONTROL SPECIALTIES

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

2 meters 220 440

CIRCLE 144 ON READER SERVICE CARD



times on four separate bands (i.e., al
least two separate calls must have
been worked).

Send only log data of QSOs along
with your complete address plus 36
IRCs by registered mail to the man-
ager, Mrs. A. Dimde, not later than Dec
1, 1991,

4. New QSL routes for YL1XX,
YL2DX, and YL25RF: 226001, Riga-1,
P.K. 10, Ostrzygalio, Republic of Latvia,
Europe. Please mail as above, and with-
out the telltale bulge of a folded SAE.

5. The Soviet QSL Bureau, Box 88
Moscow, does NOT work for Latvian
hams (all YL, UQs) any more.

Lithuania [Article from a Colorado
newspaper read during my vacation.—
Arnie] From the Rocky Mountain
News, July 14, 1991, by Holger
Jensen, News International Editor:
Lithuanian ham told world of Soviet in-
vasion. "'One of the unsung heroes of
Lithuania's drive for independence is
Gintas Sakenas, a ham radio operator
better known to American hams by his
callsign LY2BKW.

““When Soviet Interior Ministry
troops, the notorious Black Berets, in-
vaded Vilnius, the capital of Lithuania
on Jan. 13, he was the first to inform
the outside world.

""For 14 hours, Sakenas was the sole
source of uncensored information from
his homeland—the Soviets had seized
all regular broadcast stations, TV net-
works, and other news outlets in
Lithuania, and had surrounded parlia-
ment.”’

Along with information about the sit-
uation, Sakenas also provided a relay
from hams in the parfiament building.
After 14 hours of operation, he re-
ceived a tip that the Soviets had traced
his signal and he had to shut down.
Several weeks later he was able (o re-
turn 1o the air to reassure hams that he

was okay.

Sakenas was in the United States as
a treat provided by four American hams:
Richard High W@HEP of Aurora, Colo-
rado; Budd Drummond WJEQ of Red-
ding, California; Wayne Peterson of
KEZSJ of Woodside, California; and
Chuck Carpenter N6CFQ of Riverside,
California.

"'Sakenas is convinced his republic
eventually will get its independence.
And he concedes he probably won't be
able to take any more two-month vaca-
tions when it shifts from a state-con-
trolled to a free-market economy.™ But,
Sakenas said, "It will be worth it. We
were independent before Stalin an-
nexed Lithuania, so we know how to
stand on our own two feet.”

Saudl Arabia Media Release from
the Ministry of P.T.T., Kingdom of
Saudi Arabia: Saudi Arabia will display
the Kingdom’'s up-to-the-minute com-
munications technology in a pavilion of
traditional Arabian architecture during
the world's most prestigious telecom-
munications exhibition, Telecom 91,
this October 7-15 in Geneva, Switzer-
land. The theme of the Saudi pavilion
will be "'The Cradle of Islam Speaks."”

The Saudi Minister for Post, Tele-
graph and Telephone, Dr. Alawi Dar-
weesh Kayal, said Saudi Arabia's dis-
play would be a significant part of Tele-
com 91, the 6th four-yearly world tele-
communications exhibition and forum.

The Kingdom's telecommunications
web, including 5,000 kilometres of
coaxial cable and more than 450 mi-
crowave radio towers covering 15,000
kilometres, is considered the Middle
Eas! pace-setter, and one of the
world's most modern networks. It is
among the first to move towards all
electronic telephone exchanges. It
combines satellite, microwave radio,
optical fibre, and submarine cable

systems.

Switzerland From the International
Telecommunications Union (ITU)
Press: With the aim of highlighting
worldwide production of quality films
and videos, the [TU will host the 6th
International Film/Video Festival on
Telecommunications and Electronics:
GOLDEN ANTENNA 91, in Geneva
from 7-15 October 1991. This exhibi-
tion has met with increasing success
since 1971. It is open lo the 164 meam-
ber countries of the ITU, to exhibitors at
TELECOM 91, and to representatives
of the telecommunication industry.

As of 10 June the headquarters had
received 78 entries from 18 countries
and three regional organizations.
[What | find interesting to note is that
Japan and the Japan Amateur Radio
League, Inc. was the only country and
organization to have submitted a ham
oriented film/video as of June 10. Their
presentation is on JAS-1b/FUJI-2, Am-
ateur Satellite Communications,—
Arnie]

Yugoslavia/Slovenia Packet mes-
sage passed on by Ron Gang 4X1MK
as sent by lztok YU3FK: [The packet
message was senl to ALL BBSs in Eu-
rope on the subject of “'war and hams’
in Slovenia.—Arnie] The message tells
of how the hams in Slovenia responded
lo the emergency. Most of the ham
communications were helping the
press (some telephone lines were bro-
ken) and the Red Cross. A lot of per-
sonal requests were handled by the
hams. Most of the operations were
found on 2m and 70cm FM, and a net
was on 3.605 SSB.

Luckily only one ham installation
was destroyed, even though many of
the sites were attacked because they
were TV and communication centers.
Even though the 23cm backbone was
disrupted by these attacks, the 2m

links were ready, and the YU3 packet
network remained fully operational. No
harm was done to the 2m and 70cm FM
repeaters.

Packet node 4N3H was probably the
first ham packel node to be destroyed
in a military attack. It had four antennas
on 23cm to 38,400 baud YT3MV 23cm
station (4N3H-12), a 2m port on
144.600 (4N3H), and a converse node
4N3H-3. They were also developing a
wide-bandwidth 19,200 baud Man-
chester user access node on 70cm.

Writes YU3SFK: ““When unexpected
attack of YU Army to Slovenija hap-
pened, the first hams reaction was: be
QRV, stay tuned...we blocked mili-
tary repeaters and simplex channeis
on 2m. . .. Later on, we were request-
ed not to make QRM on military QRGs
because we blocked channels so ef-
fectively YU3 intelligence could not get
any information from military com-
munications.

"'As my role in packet, my first action
was to check network. | sent a few bul-
letins with emergency instructions to
BBSes. . .When army started bomb-
ing of TV and communication centers,
where most packet nodes were, we
prepared secondary links. . .."

REPUBLIC OF KOREA

Byong-joo Cho HL5AP
P.O. Box 4, Haeundae
Pusan, 612600

Republic of Korea

17th World Boy Scout Jamboree

Celebrating the 17th World Jam-
boree, the Korean Boy Scout League
will be operating a special amateur ra-
dio station with help from the Korean
Amateur Radio League. The special
calisigns will be 6K17WJ and 6K91W.J.
The operation location will be KDN-

P.O. Box 502
Ft. Lauderdale, Fl. 33302
(305) 523-6369

THE BOTTOM LINE:

MAECOM

AUTIJH.I!T!I: ANTENNA MATCHER
The ultimate advanced technology —
when you need it most

Call Sonny

“ra AN COM WoRKe"™

CIRCLE 101 ON READER SERVICE CARD

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

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

ONV Safety Belt With Seat Haress

gf' J\] [ The No-Tune
Windom Antennas
No pruning
TWT is No-Tane on B0 evw, 40,20, 17,12 & 10, TNT' 2 la No-tune an

40, 20 & 10, Work other bands w/ runer, DX & Gain rise w! frequency.
Ready to Use Now

No muniag. No knobs 10 rwist

Kink-Proof No Traps or Resistors

In¢ludes Custom Wx-Sealed Insulated 1o 3000 V
100 fr. RG-Bx feedline Low MSaise Rated 500 Watts
= c'”- L[] ﬂtd_h‘ T $ 5 « %8
$89.95 wagenticilon elte  TNT, ﬁw. P
lafo:@@1-373-0428 M.Z $z
AntennasWest iong e

OSHA
We Ship

Worldwide
Order Desk Open
7 Days/Week

Box 50062, Provo, UT M605  LoF r:r *15 Hﬂﬂ 826-7373

CIRCLE 135 ON READER SERVICE CARD

QUICK, EASY, & COMPACT

Flash cards 'HD?IEE thru EITFM' theory Key words

underfined. Over 1600 sets in use! For beginner, OMs, |
XYLs & kids.
NOWVICE $11.595

T —

IECHINCIAN  $10.85 Order Today! ’_--—-_--_ '
= 50dB di dynamic range — s GENERAL  § 9.95 trom ==
. 408 sogios rejection CIRCLE 102 ON READER SEF D | AOVANCED  $15.95 conen [
® 60 uv sensit, ~2dB flatness T S sneoma  1—§ 300 VIS STUDY CARDS
* 1KVDC, 1v@ 100 Mz mx nou WO METER SPECIAL g Nl ot < i

as isolated by 10pF
» =7%hor frequency linearity

107 SPECTRUM PROBE ™

converts your scope into a
100MHz spectrum analyzer

$249 dealers wanted

30 Day refund VISA/MC
Specifications & app. ideas

Motorola Micors: 45 watt, 8 Freq, 132-150 MHz, Drawer Unit Ooly, $70 -
gach; with all accessories. 4 or 2 F Scan Accessory Group: 8125 each.

GEExec II; 138-155 MMz, 40 watt, Drgwer Unit Only, 370 each; with 2 F
Scan Accessones, §125 each.

GEExecIl: 42-50 MHz, 50 watt, Drawer Unit Only, $65 each, with acces-
sory group; $125 each,

GECentury II: 1, 2, or 6 Freq, 26 walt, 138-155/148-174; $90 each

Standard HX-300 portables; 136-144 MHz. $99 each.

CALL OR WRITE FOR CURRENT FLYER.
ALL SALES "CASH" OR "CERTIFIED FUNDS * SHIPPED BY UPS,

C.W. WOLFE COMMUNICATIONS, INC.

CIRCLE 104 ON READER SERVICE CARD

GREAT CIRCLE MAP
Custom maps cen on your QTH
* Four-color plotting Framed 16" x 16" $59.95
* Decorative metal ||Framed 22" x 22" 74.95

picture frame in 16" or 22" map only 35.00
black or silver Non-framed maps ane plastic laminated

* Custom frame CA Residents please add 7.25%
colors avallable sales tax  US S&H included

113 Central Avenue
Smith Design 1324 Harris Billngs, Montana 59102 VECTOR CONTROL SYSTEMS
nr“hﬂl'. PA 19025 {215] 643-6340 *FAX % FAX % FAX % 1655 N. Mountain Ave, Suite 104-45 Upland, CA 91786
(406) 252-9617 "9 q“if“ _______|
, * TELEPHONE + TELEPHONE » SICHETS vihe
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D22, CQ Zone 25, ITU 44 at the jamboree camp area.

The operation frequencies and modes are: SSB
3.5 MHz-430 MHz; CW 1.8 MHZ-50 MHz; FM 28
MHz-1200 MHz, and packet 14 MHz-145 MHz.
Scout club stations that will be involved are: HLOS,
HLOYP, HLOBEJ, HLOCHD, HLOEBZ, HLOEGG,
HLFFD, HLOILA, and HLOJSP.

The conditions of issuance of a commemoration
award are: Class A—6 HL call areas (HL1-HLS5, and
a scout @ station) with any one of the special sta-
tions; Class B—Any HL call areas (HL1-HLS, and a
scout @ station); Class C—Only any HL stations and
special station spelling “"WORLD JAMBOREE"" with
their last suffix letter, such as, W = HLOW, O =
HL2AKO, R = HL3FUR, L = HL4LYL, etc.

Needed to apply: (a) GRC list and IRCs/$5.00 (Ko-
rean station, W3,000) plus applicant’s QSL card; (b)
Operation period of commemorative station from 8
Aug 1991 to 16 Aug 1991, (c) Valid HL stations from 1
Jan. 1991 to 31 Dec. 1991, scout club station has no
time restrictions; (d) Application deadline require-
ment, 31 March 1992 (effective post office date
stamp).

Send applications to: Mr. Young Tee, Lee
HL4CGU, Chief Team, Amateur Radio, 17th World
Jamboree, P.O. Box 208, Wan Do, Jun Nam, 537-
800, Rep. of Korea.

LITHUANIA

Jonas Paskauskas LYZ2ZZ
P.O. Box 71

Siauliai 235400

Lithuania

There were 10 special event stations operating
during the 4th World Lithuanian Sports Festival from
July 27 to August 15, 1991. The stations operated all
bands and all modes using special callsigns of
LY9177.

For those wishing to receive a commemorative
pennant: in Europe you must contact al least three
special event stations, and North America and other
areas must make contact with at least 2 special event
stations. Send your log information only and 10 IRCs
to: Paul Pauliukonis, P.O. Box 321, Strafford NH
03884, USA. IH]

GO WITH THE WORLD LEADER!
The WB20OPA LogMaster

HF Logging System

DX PacketCluster Support!

*Unparallelled Log Statistics.
e Auto QSO Alert Indicator.
*Auto Beam Headings.
*Auto Country, Prefix, and Zone Selections.
*Print Log Sheets, QSL Cards, and QSL Labels.
®Dual Clock Calendar.
sUser Configurable.
*Search and Sort on Call Sign, Date Prefix,

Country, State, CQ Zone, ITU Zone, or User

Defined Fields.
*|BM Compatible.

*AND MUCH, MUCH MORE!!!
Just $69.95 Complete.

(New |ersey Residents Please Include Sales Tax)
30 Day Money Back Guarantee

FREE DEMO DISK ancude $5.00 for P& 1)
Send Call and Disk Size (5.25 or 3.5) to:

Sensible Solutions
P.O. Box 474
Middletown, New Jersey 07748

(908) 495-5066
Professional Software For The Radio Amateur

il

CIRCLE 95 ON READER SERVICE CARD

PAY TV AND SATELLITE DESCRAMBLING
ALL NEW 1991 EDITION

Our best yel. The very lales! in descrambling circuits,
bypasses, turn-ons for cable, wireless and satellite. Only
$14 95 Other pay TV edilions, Vol. 1 (Basics of All Sys-
temns) $14.95. 1989 Edition $14.85. Build Satellite Sys-
tems Under $600, $12.95. Wireless Cable Handbook,
$9.95. Any 3/$208.85 or 5/544 95. Scrambling News
Maonthlyhas all info on new ''Plain Vanilla"’ descramblers
which emulate B-Mac, VCIl+, Orion, $19.85/yr. New
catalog $1. Special this month. Everything inciuding
video and subscription lor $84.95

Scrambling News, 1552P Hertel Ave., Buffalo,

N.Y. 14216 COD's 716-874-2088 Voice/FAX
CIRCLE 36 ON READER SERVICE CARD

WORLD TIME ZONE
MAP DECALS :
SELF-ADHESIVE, POLYESTER | k +
PLACE ON SHORT-WAVE i
RECEIVER OR ANY OTHER J
OBIECT FOR TIME ZONES :
AT A GLANCE. ) ] i1 "5}
Artractively Toned: Silver {]{[]] |
Continents on Blue '
TWO SIZES - 2'/a X 4%a INCHES....$2.00 OR
' 1'/a X 3’ INCHES...$1.50 OR BOTH FOR $3.00
! SEND SASE AND PAYMENT TO:
 TIME & AGAIN # POBOX 306 @ DICKINSON, TX 7753
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ed G5R V Gu:cKrts

-I'.nrn!-m Wens it 5 Proa
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ey e fra-
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The PoV¥ch

Protection for yo
hﬂm-hl!!l:l'iit -

Tough....,
resiiant.......
black neoprene

More than

100 DEALERS
Have a fi1t

= FOR YOoUuR HN.T.

A sturdy web bell-loop sewn on
the back extends over the top and
is secured on the front with
a velcro tab,

The PoW¥ch

It's Washablel
1-800-72-Pouch ceaer Informatian)

* N menEnag T Cuthag - l
- a | Salw ;1 ]
= Evervihing is<inded e . ,,I a0 |+ Daps
* Fimish anteraan 13 sanates =
o Half Size G5B p S
Qualin Compenrab T be £
- | T Elisd | " ’F"
Fresaldered Salver Fimap e .,1 [_1 £V o
* Fankproof Quiethlex nore - |, i, 0 D i
+ Full [ vy B
s e i * ReadyMade 102 f1 GERV  S30,0x
4 o, s ¢ ResdyWlide 51 &0 GIRL Y S50
Tane All Bands incl WARC E N Dapopon 240 ime all W
; - X s ] 2L Egrpd
Want Plans. Partterns. Data Crder Hot-Lire b =

rder Tech™ote #124D S68Sppd LSA | |-8000.926-7373
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SPY ON THE EARTH

See on your computer screen what 6 or
more U.S., Russian and Japanese satel-
lites see. Make money many ways. Makes
a terrific science project. We manufacture
and sell all the equipment you need. In
business since 1956.

For complete details dial our electronic

bulletin board anytime. 300-2400 baud.
Modem configuration: 8 bits, 1 stop, no
parity: (718)-740-3911. Voice 8AM-1PM:

(718)-468-2720.

Or send $10 for fantastic 5 disk program
set for your IBM-PC.

Vanguard Labs
196-23 Jamaica Ave., Hollis NY 11423

| love my

OUTBACKER!!

I've worked over 200 countries
mobile with my
OUTBACKER and
lcom 735! It's
GREAT. No
hassles and
easy to use.

Bruce, W4OSH

__,._-_,_-

GUTEACH ER ANTEHNA EALES TEE‘LIN AEEIA[S
p = o unit 2 3 Yan Te oy

II|' ‘4. {l- |I-|.E

\-I _.I F %
Ch Willetton W
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011)6194576238

f:‘.‘_h (011) “ll 451717131
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Used Commercial Gear

30 Watt, Uniden AMH 300-VHF $125
30 Watt EFJ $29 for VHF RPTR $119
* * Packet Special * * *
30 Watt VHF GE Century Il $99
20 Watt UHF GE Century |l $119
Repeaters, DTMF Mics, MORE!!

Versatel Communications
1-800-456-5548
P.O.Box 4012 = Casper, Wyoming 82604
CIRCLE 259 ON READER SERVICE CARD
DISCOVER LOW PRICES

PL-258 Mickel-Teflon, USA &9c &a. or 515/25
PL-258 Silver-Teflon, USA 51.29 ea. or §35/35
PL-759 Gold-Telton, USA $7.49 ea. or 330125
N Connector lor 39173, 2086, CO-Flexl $3.15

#0088 intwrnaticnal (like 3911, bul beftar] &5
CO-Fleal Mew! Flexible 591 34ype. low ioss

Par crenk-ug lawer, ralators, HF - UHF &3
CO-FG-8X Wl 35% Solid, Type A Cover 73
AO-AX 35% Breld, Premium Qual 16
BG-213 Mil-Type Prem, Coax 14

1 Ofm Poly Ladder-Line 1.3
45 Dbven Poly Ledoer-Line 1)
I Devmn Meawy Twin 1)
FI Dwn Super Twin 19
£14 Arbgena Wies & BALUHS
Curreri-Type
Laborstory Deveioped
Unegualed Specificatom
1d meodels for every spplealnn
Supenar Comstruction
Stasniswy Sprfware

Wirw & cafele
Saie prces on
PO e

ol

E1-2K 1:1 2XW "Corrend-Balun’ 1755

B4-1.50 01 Low loss 15X B3-10M 57595

¥ 14K Cyrrent-fype Bagm Belun 1:1 0N £24 95

Femaie Balin 41 Oper-wire o cogz Curmend-Balun 538 85

(804) 484-0140

Free B0 page Discount Catalog. Everything for wire antennas,
connectors, coax. Allow 4 - & weeks for Bulk mail delivery of
Catalog or send §2 for catalog by Priority Mail. Mention ad for
these prices. Prices are subject to change. ADD SHIPPING - Call
for COD. Visa & MC welcome. Give card #, exp. date, signature
VA residents add 4.5% Sales tax. See ad in @STand CO.

DEALER MOURES INVTTED
Box 6159 = Portsmouth, VA 23703
CIRCLE 150 ON READER SERVICE CARD
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ABOVE AND BEYOND

Number 15 on your Feedback card

VHF and Above Operation

C.L. Houghton WBEIGP
San Diego Microwave Group
6345 Badger lake Ave.

San Diego CA 92119

Parts, Kits, and Scrounging

Mast of the mail | receive is brief, and
many of you take advantage of the
mini-kits | put together. | hope this ser-
vice is valuable to you. With the vast
quantities of surplus material available
in Southern California, | am able to ob-
lain the components and PC board,
minimizing the cost of the projects.

Sometimes the time and effort re-
quired to ferrel out these items be-
comes a consuming burden, but the
search and acquire mission built in me
is quite strong. | look for items nol in
one’s or two's, but in large quantities.
The prime reason that | provide compo-
nents and kits is to promote home-
brewing.

| try to combine the basic starting
block, a PC board, and key compo-
nents at a modest cost 1o cover ex-
penses. Some of the components re-
quired for these microwave and VHF
projects are not easily found in your
local parts store. Try to purchase a chip
capacitor in almost any city, and you
will meet more problems than you
stlarted with.

If you can’t make it to a large hamfest
like Dayton and stock up for the winter,
you must depend entirely on mail-order
houses or some really good scroung-
ing. That's OK, but if you must pur-
chase everything on a part basis, costs
can be quite high.

Some of you asked about where you
could purchase a small quantity of
#26-36 guage wire for winding coils.
I'd never given something this inex-
pensive a second thought. To me, this
item is readily available, and | never
considered how tough it could be to
obtain in other parts of the country. |
buy it in a scrap metal yard at $2 a
pound. In the future, | will include some
wire in the kits | put togather, or I'll send
it on request, when available. Keep in
mind that | am not an electronics store,
and | don't have a full stock of compo-
nents; | am just trying to be helpful.

Mailbox Questions

John VE4HL, picking up an old issue
of 73 and reading my column, asks an
often-asked question: "Is the kit still
available and the price still the same?"’
Bob WA4JOM asks other common
guestions: Do you have a packet ad-
dress?"’ ""What are you offering the mi-
crowave explorer?’ "“What is the
price?"" George KD9EN inquires about
parts: ‘Do you have any Gunn diodes
or Gunn oscillator cavities?"

The guestion about price is easy o
answer. The kits still cost the same. At
least for the present, | haven't made
any adjustments to keep pace with the
increases in postal and shipping rates.

As for a packet address, | don't have
a packel station on the air yetl. | have
neglected this mode of operalion pri-
marily due to my main interest in mi-
crowave operation.

The MOSFET (for the switching pow-
er supply) and the Gunn diodes are still
available, as are most of the printed
circuit boards from past projects. |
make my own PC boards, and as such,
have many other boards available that |
have never listed before. | have a 100-
year-old graphic arts camera thal takes
apiece of film 12" x 10*, and allows me
to reproduce almos! anything. | also
have large quantities of sheet film, and
can help you prepare a negative. Drop
me a line, and time permitting, | might
be able to help you out on one of your
projects.

The next frequently asked question
is, ""What is the most popular kit?"" |
believe it's the 30 MHz IF amplifier,
Gunn modulator kit, for use with a bur-
glar alarm type (10 GHz) Gunn oscilla-
tor and detector. It can be used directly
with the MaComm Gunplexers™ unit.
See the following list for the month and
year of the issue that this appeared in
73. Since then, an improved PC board
has been developed, covering most of
the frills while still using the TDA-7000
chip. This single chip FM receiver
made this kit possible.

About this time | coined the phrase
“microwave building blocks,”" refer-
ring to modular components used in
upgrading and constructing devices.
Rather than building on a mother-
board, the project consisted of inter-
connected, easy to change modules.

Most of the kits are for constructing
these modules. They range from sim-
ple items to a miniature microwave RF
amplifier for 10 GHz.

Kits Available

Here is a list for your convenience:

*1296 DBM (Oct. 1987). Cost, $10.
The 1296 MHz mixer is a 1-1/2" square
of 0.015" Teflon™ PC board. The dou-
ble-balanced mixer was intended for
1296 MHz. It works well from 450 MHz
to 2 GHz.

#1296 ATV Converter (Oct. 1985).
Cost, $5. This simple voltage tune con-
verter for ATV on 1296 MHz uses a
single MRF-901 oscillator (the IF ampli-
fier uses one, 100).

*10 GHz Preamp (Aug. 1989). Cost,
$20. The 10 GHz preamp uses two
MGF-4102 GaAsFETs with a no-tune
design, giving 18 dB gain at a 3 dB
noise figure. This is the amplifier that |
use for receive, in transmit, it drives my
TWT for high power on 10 GHz SSB.
An additional power supply for the
preamp that uses a switch mode power
supply for negative 9 volts (gate bias) is
included with the PC board for an addi-
tional $5.

*60 kHz Antenna (Feb. 1990). Cost,
$14. The original surplus ferrite rods
for this kit are out of stock. A replace-
ment exists, but it's full-size, instead of
five rods like the original kit. The cost of
the full-size rod, plus additional
postage to ensure its arrival without
breakage, has increased the price.
With the WWYV 60 kHz, the 60 kHz an-
tenna is a calibrator for your frequency
counter’s timebase.

+10 GHz Fun 30 MHz IF System for
Gunn Transceivers (April 1990). Cost,
$10 for PC board and TDA-7000 single
chip FM receiver. The 10 GHz, 30 MHz
IF system is a single chip transceiver
controller at 30 MHz for use with a
Gunn oscillator on 10 GHz wideband

evenings camped along the beach,
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On their DXpedition to Baja California, Chip N6CA and Jack N6XQ spent many

FM. It controls voltages and modula-
tion for the Funn oscillator. The TDA-
7000is a complete 30 MHz FM receiver
on a single chip.

*CW EPROM Keyer (June 1990).
Cost, $12.50. The CW EPROM is a
keyer identifier with your callsign built
in for use with a 10 GHz wideband FM
system. Turn on DC power, and it out-
puts your call in low level audio to mod-
ulate the 10 GHz WBFM oscillator.

*FET Switching P/S (Aug. 1990).
Cost, $15. Extra pair of FETs, $5. The
FET switch is a simple controlled pow-
er supply that can be used to develop
low power 110 AC (100W) or to con-
struct a toroid transformer and convert
12 volts DC to 24 volts or more. it's
about the size of a cigarette pack. | use
one to obtain 1200 volts at 4 mA for the
photo muitiplier part of a laser receiver.

*5.6 GHz Converter (Dec. 1990).
Cost, $15. PC board for 5.6 GHz, both
receive and transmit MGF-1302 amps.
Dual mixers with preamp for 2 meter IF,
and transmit attenuator for transmit at
2 meter drive. Requires a local oscilla-
lor source, either crystal multiplier or
brick phase-lock loop. Design by
DJEEP and DCODA, courtesy The
North Texas Microwave Society.

*6 GHz Brick PLL Oscillator (Dec.
1990). Cost, $50. The brick is a phase-
locked oscillator requiring modification
of its output filter. (I re-tune them for
you.) The brick requires an external
crystal oscillator at approximately 100
MHz. Shortly (next month) a 10 GHz
PLL brick will be offered thal has the
internal crystal oscillator and oven con-
trol.

*Gunn Diodes 50 mW at 10 GHz
(Jan. 1991). Cost, $5; 100 mW Gunn
diodes at 10 GHz, $10. The Gunn
diodes are still available, and the 50
mW devices are no problem. However,
| am having difficulty obtaining 100 mW
devices. In bench tests, | have to test
about 20 devices at 50 mW before find-
ing a hot one at 100 mW.

*10 GHz Slot Antenna (March 1991).
Cost, $40. This is a beacon waveguide
antenna constructed from a section of
WG-16 waveguide. It produces about 6
dB gain, and is omnidirectional. The kit
includes all parts, a precut and ma-
chined waveguide with top shorting
end plate, and a gold plated brass
waveguide (WG-16) flange.

That's the list for now. More will be
added to this list in the future. | hope
this answers your questions about the
kits. For more information, write to me,
or to 73 Magazine for back issues or
copies of the articles and columns. Bet-
ter yet, subscribe and don't miss out.

Recent Mailbox Question

Larry (callsign pending) has heard
that it is possible to work DX at VHF
and UHF frequencies by bouncing sig-
nals off the moon. He writes: “Is this
true, or is someone pulling my leg?”’

Many amateurs work moonbounce
(or EME, Earth-Moon-Earth) from con-
tinent to continent on frequencies from
2 meters to 10 GHz. Look in the back
sections of ARRL handbooks and
you'll see equipment for this purpose.

Chapter 10 of The ARRL UHF/



Courteous Service - Discount Prices - Fast Shipping

HLEEEECTRONICS

Iron Powder and Ferrite Products

P.O. Box 567 = Van Nuys, CA 91408 Fast, Reliable Service Since 1963

SWITCHES Small Orders Welcome

Pushbutton Switch : i | .- Free “Tech-Data” F |‘,Ve r

SM Manufacturing 0.47" square black

E“““ﬂi‘;usfﬂ';?“‘"ﬁﬂ’m' S | Toroidal Cores, Shielding Beads,
N N r u . f o ; . ' .
low cixrent swiching applcations. B O e Shielded Coil Forms, Ferrite Rods,

CAT# PB-29 5 for $1.00 = 100 for $15.00

SPST N.O. Pushbutton

SPST normally open p.c. mount
pushbutton. 0.47 * square mountng
pad. Plunger extends 0.47 above
surface. No pushbutton cap avallable.

,x Pot Cores, Baluns, Etc.

W AMIDON.
‘M‘ ll P A0l
o 2216 East Gladwick Street, Dominguez Hills, California 90220

ldeal, inexpansive switch where looks are not impor-
tant. 4 p.c. pins on 0.2° X 0.5" mounting centers.
CAT#PB-35 51for$1.00

Mini Snap-Action
Omron D2F-L Miniature snap-action
switch with lever. Rated 1 amp @

125 Vac. 0.50" | X 0.26" H X 0.22° W.

Lever extends 0.05" beyond end of switch.
CAT# SMS-282 75¢ each 10 for $6.50

20 AMP RFI/EMI FILTER

Corcom# 20B6

20 amp RFIVEMI general purpose
common-mode fiter. Controls

line-to-ground nolse. Small size,

low leakage. 3.46" X 1.16" X 2.81°,

UL and CSA listed. CAT# RF1-201 $8.50 each

WALL TRANSFORMERS

. Specialty

12 Vdec 500 ma.

2.1mm D.C. power plug with
center negative. White case.
CAT# DCTX-125W $4.50 each -

12 Vdec 200 ma. *
2.1 mm D.C. power plug with center negative.
CAT# DCTX-122 %3.00 sach

4PDT - 24 Vdc RELAY

24 Vdc, 650 ohm coil - 3 amp contacts
Standard 14 pin (ICE CUBE) style.
Plastic dust cover. Size: 1 1/4* X 1 4= 11 &g
X7/8° CATH APRLY-24N $4.00 each ‘ypie

HIGHEST QUALITY METAL

TRANSVERTERS for 144, 220 and 222 MHz

12 VOLT POWER SUPPLY

2-WAY and 4-WAY COAXIAL POWER DIVIDERS

COAXIAL JUMPER CABLES

CASSETTES (ERASED)

Premium quality metal tape in »

WATER COOLING JACKETS

B e

C-60 and C-90 cassettes (30 or
45 min. per side). One of the el
finest "brand-name” tapes on the
market, In durable, dear plastic
transport mechanisms. Recorded
and bulk erased, the record-protect tabs have been re-
moved and therefore, nead to be taped over 10 re-
record. Audiophiles will appreciate the wide dynamic
range of this tape. I your cassette deck has a "metal”
setting you will hear the difference. A real bargain|

60 min. tape - CAT# C-80M $1.25 each » 10 for $10.00
90 min. tape - CAT# C00M $1.65 each - 10 for $15.00

CASSETTE

STORAGE CASE G
Black, unbreakable plastic
audio cassette storage case.
CAT# CBOX 5for$1.00
100 for $15.00 -

VHF and UHF YAGIS
HF, VHF and UHF MOBILE ANTENNAS and MOUNTS

OMNIDIRECTIONAL VERTICAL ANTENNAS

50 ohm LOAD TERMINATIONS

LIGHTNING PROTECTION PRODUCTS

MOUNTING CLAMPS

CALL OR WRITE FOR OUR LATEST CATALOG

for the 48 continental U.S.A. $3.50 per order. All others

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

All orders delivered in CALIFORNIA must include state
sales tax (7 1/4%, 7 1/2 %, 7 ¥/4%, 8 1/4 %) .Quantities

Limited.NO C.QLD. Prices subject to change wihaut nofice. Sinclabs Inc., Specialty Products, 85 Mary Street,
Call or Write For Our -
FREE 64 Page Catalog Aurora, Ontario, Canada L4G 3G9
(Outside The U.S.A. Send $2.00 Postage) Phone: (416) 841-0624 Fax: (416) 841-6255
ALL ELECTRONICS CORP.

P.O. Box 567 = Van Nuys, CA = 91408
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Hamsars

Amateur Radio Via Satellite

Andrew C. MacAllister WASZIB
14714 Knightsway Drive
Houston TX 77083-5640

OSCAR-22 Launched!

On July 17, five payloads were
placed in low earth orbit by the Ariane
space V-44 launch from Kourou,
French Guiana. They included the
primary payload Earth Resources
Satellite (ERS-1) and four micro-
satellites. Among the microsats was
UoSAT-F, now called UoSAT-5 or
UoSAT-OSCAR-22. OSCAR stands for
Orbiting Satellite Carrying Amateur
Radio.

The other microsats included TUB-
SAT, SARA and ORBCOM-X. They
were mounted on the Ariane Structure
for Auxilary Payloads (ASAP). This ar-
rangement of mounting small satellites
on a ring at the base of the main pay-
load was used successfully for the Jan-
uary 1990 launch of six amateur satel-
lites, OSCARs 14-19.

TUBSAT is the first microsatellite
built by the Technical University of
Berlin. Its mission is to track storks (re-
ally, storks!) with radio location bea-
cons. It also incorporates an experi-
mental Charged Coupled Device
(CCD) camera star tracker for satellite
attitude determination.

SARA is a radio astronomy satellite
designed to listen to Jupiter's radio

emissions in the 2-15 MHz range and
transmit telemetry on 145.955 MHz.
This project came from ESIEE SPACE,
a club at the French "'Ecole Super-
ieure d'lngenieurs en Electrotech-
nique et Electronique.’’ Although
ESIEE SPACE was originally founded
to build and launch experimental rock-
ets, the group built their first satellite in
conjunction with the French National
Space Agency, CNES. Some have
questioned their use of an amateur fre-
quency for the downlink, but it's up
now, on the air, and can’t be changed.

ORBCOM-X is a small satellite built
by Orbital Sciences Corporation as a
prototype of their proposed constella-
tion of low-earth-orbit communications
satellites. The team responsible for
this effort included AMSAT Vice-Presi-
dent of Engineering Jan King W3GEY,
Gordon Hardman K7KD, and Jeff Zerr.
They were all pivotal players in the
AMSAT Microsat Project.

A Look at UoSAT-OSCAR-22

U-0-22 is the fifth satellite in the Uni-
versity of Surrey series of small, low-
cost spacecraft. It uses the same basic
structure and electronics configuration
as UoSAT-OSCARs-14 and -15 but
with several differences. Originally the
satellite was to have no amalteur radio
operations on board. Its primary mis-
sion was to provide PACSAT-style

ABovVE AND BEYOND

Continued from page 60

Microwave Experimenters Manual
covers EME calculations in depth, and
gives a very good history of its develop-
ment and applications.

DXpedition to Baja

Recently Jack N6XQ and Chip
NECA took a trip to Baja for some DX-
ing, which required some intensive
navigation of Baja's narrow roads and
nasty potholes, not to mention wander-
ing burros. Jack and Chip thought they
were home safe when they landed at
the Tijuana airport. (They left their van
in lower Baja for a return trip on July 8
for more hamming activities.) Little did
they know that the most dangerous
part of the trip was about to begin witha
Tijuana taxi trip to the border. Jack
stated that "The driver obviously had
computer training, as his throttle had a
binary control.”” They almost had two
serious accidents in the very short trip
to the barder.

Jack reports that cautious driving re-
warded them with a pleasant trip. In
seven days they had traversed over 17
of Baja's 24 different grid squares.
They camped on some beautiful
beaches, including one in DL37 for two
nights. Finding camping spols in Baja
is easy, as the state is sparsely popu-
lated and forest rangers will give you
directions. The Sea of Cortez was no-
liceably warmer than the Pacific
Ocean. The last day they spent on the
beach in DL53, with a refreshing
breaze.

The QSO count came in around 250,
with the bulk on 6 meters. Nice double
hop to the East Coast on Saturday

morning of the contest weekend, with
strong "E's" from DL43 to Southern
California, Nevada, and Arizona, on
the evening of June 11. Several sta-
tions with whip antennas dropped pow-
er to less than a watt. On the 12th,
operation was from Cabo San Lucas
DL42 and DL52, but luck ran out and
there was no opening. Camping in
DL53, they caught a few more "E"
openings into Colorado and meteor
scatter propagation into Phoenix and
WS5FF. Thursday morning the 13th was
the biggie, with openings into the 5, 6,
7,and @ call areas. On the way lo the La
Paz airport, a few 2 meter tropo and
meteor contacts were made.

One highlight of this trip was that
Chip worked Bernardo XE2HWB on 6
meters, and this was Bernardo's first
contact on 6 meters from his own coun-
try. Later Chip and Jack met Bernardo,
his family, and Antonio XEHWH.
Bernardo operates from La Paz DM44
with 10 walts and a 3-element antenna.
Chip and Jack have constructed a bea-
con for Bernardo, and hopefully it will
be operational by the end of July. The
beacon will be solar powered and have
1 watt output operating on 50.008
MHz. During the solar eclipse, Bernar-
do operated as 4B2S0L on 2 and 6
meters.

Stay Tuned!

Next month we'll cover modification
of brick oscillators. As always, | will be
glad to answer questions relating to
VHF/UHF and microwave areas.
Please include an SASE for a prompt

reply. i
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communications for medical and tech-
nical information services in develop-
ing countries on nonamateur frequen-
cies. Organizations including SatelLife
[see "QRX" in the September issue],
VITA, and the National Science Foun-
dation were involved. AMSAT's former
President Vern -''Rip"" Riportella
WA2LQQ is the SatelLife Technical Di-
rector, while Jon Metzger N1LUP is the
SatelLife Ground Station Manager.
The HealthNet communications opera-
tion is still the primary focus of the
satellite, but other experiments and
ham radio operations are now a part of
the package.

The U-0-22 Solar Cell Technology
Experiment (SCTE) monitors the per-
formance of a wide range of solar cells
mounted on the spacecraft. Cells
made from indium phosphate, gallium
arsenide, and silicon are included to
determine the long-term effects of
space radiation on the electrical char-
acteristics of the different cells. This
will assist future satellite designers
with solar cell choices for future space-
craft. The space radiation is monitored
by RADFETS. The readings are then
sent by the telemelry system to ground
stations for study.

U-0-22 carries a CCD camera. The
images are black and white with 256
grey levels and a resolution of 578 by
576 pixels. The images seen by the
camera are about 1000 miles square,
allowing easy identification of ground
features. The pictures are captured to
the onboard RAM disk for later broad-
cast to ground stations.

The pictures are sent via packet on
435.120 MHz at 9600 bps using Fre-
quency Shift Keying (FSK). Image dis-
play programs were not readily avail-
able in the first days after launch, so
several pictures were converted to GIF
files and distributed to various BBS
systems, including CompuServe and
the Dallas Remaote Imaging Group
(DRIG) BBS (214-394-7438). Some of
these processed pictures were also
uplinked to U-O-14 for transmission
from that satellite. U-O-22's gravity-
gradient and magnetorquer attitude
control system provides a stable sys-
tem for reliable earth imaging. The
satellite camera is always aimed lo-
ward the earth.

Ground Station Equipment

Stations already equipped for activi-
ty via U-O-14 need no changes to re-
from U-0-22. New users will need a
70cm receiver, FSK demodulator, and
a packet terminal node controller
(TNC) capable of KISS operation. Al-
though 9600 bps modems are more
difficult to work with compared to 1200
bps systems, more information has be-
come available on 9600 bps systems
from AMSAT both here and in the Unit-
ed Kingdom. Simple omnidirectional
antennas are adequate for U-O-22 re-
ception.

Several software programs have
been in development for decoding and
displaying telemetry from U-O-22, but
the most important software is either
PB.EXE or NET.EXE. These programs

are designed to receive the Broadcast
Protocal files sent from the satellite.
They are available as shareware
through BBS systems or directly from
AMSAT-NA in Washington for a han-
dling fee. Call (301) 589-6062 or write
to AMSAT-NA, 850 Sligo Ave. #6800,
Silver Spring MD 20910-4703.

Other programs of interest from
AMSAT-UK in London include
DTLM.EXE for displaying telemetry
from the UoSATs and microsats,
SPLOT.EXE for graphing telemetry re-
sults, and UOSTLM.EXE for specifical-
ly collecting, displaying and archiving
U-0O-22 telemetry. Programs for picture
display are expected soon. Some of
these programs may also be available
from AMSAT-NA.

U-0-22 Commissioning

When U-0-22 went into orbit on July
17, it was launched with all systems off.
During the first pass over the United
Kingdom, the ground control station
powered the satellite up with the 70cm
transmitter operating at the 2 watt lev-
el. Data was at 1200 bps. The onboard
computer was then activated and the
backup transmitter turned on because
the primary transmitter was acting up
with intermittant output.

After six passes over the UK, the
data downlink was swilched to 9600
bps and several systems including the
AX.25 packet output and RAM disk
were successfully activated. The previ-
ous transmitter problems were no
longer occurring, and all systems
seemed operational,

Forty-six hours after launch, the
magnetorquers were enabled to stop
the tumbling motion of the satellite. A
day later U-0-22 was sufficiently stable
lo extend the gravity-gradient boom.
Unlike previous UoSATs, where the
extension of the boom is gradual, this
one deploys telescopically with one fir-
ing to a length of 16 feet in only a few
seconds. Gravity-gradient lock was
achieved, and the satellite orientation
became stable with the camera always
aimed toward the earth., The magne-
tometer and sun angle sensors work in
conjunction with the onboard attitude
control software to maintain the satel-
lite's position using the magnetor-
quers.

Four days after launch the ground
control leam began work with the CCD
camera experiment. The first picture
was downloaded to NKEK in California.
It showed overexposure and cloud cov-
er. Subsequent shots displayed spec-
tacular views of the Mediterranean
with excellent clarity and easily-identi-
fiable land features. For those with
CompuServe access, the first good
picture file showing a clear view of italy
can be downloaded from the HAMNET
as CCD1A.GIF,

By July 29, the initial phase of
U-0-22's commissioning was com-
plete. All the subsystems had been
exercised and proven functional.
Some debugging of the onboard com-
puter and the CCD Transputer soft-
ware continues, but for now, the
amateur side of this new satellite is

performing flawlessly. i

Downlink:
435.120 MHz
9600 bps FSK
1200 bps AFSK (backup)
5 watts or 2 watts

UoSAT-OSCAR-22 Frequency Plan

Uplink:

145.900 MHz
9600 bps FSK
1200 bps AFSK (backup)




ASTRON

CORPORATION

3 Autry
Irvine, CA 92718
(714) 4538-7277

ASTRON POWER SUPPLIES

e HEAVY DUTY = HIGH QUALITY  RUGGED = RELIABLE

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

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

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

* MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

= HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD except for RS-3A

PERFORMANCE SPECIFICATIONS

» INPUT VOLTAGE: 105-125 VAC

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

» RIPPLE Less than Smv peak to peak (full load &
low line)

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

MODEL RS-12S

MODEL VS-50M « ONE YEAR WARRANTY * MADE IN U.S A,
Colors Continuous ICs* Size [IN] Shippin
MODEL Gray Black Duly [Amps) (Amps) HxW=x=0 !n‘-\‘tplll;ltls!l
» LOW PROFILE POWER SUPPLY
SL-11A - N ¥ 1 2% X T x P 1
. Continuous ICS* Size [IN) Shippin
RS-L SERIES MODEL Duty [Amps) (Amps) HxW=xD Wt.p[rhsﬂ
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3% X 6% X 7' 6
RS-5L 4 D 3 X BYe X T 7
* 19" RACK MOUNT POWER SUPPLIES
Continuous IGS* Size [IN) Ehipringi
.......... MODEL Duty [Amps) [Amps) HxWxD WL [ibs.
AM-12A 9 12 5% %19 % 8" 16
RM-35A 25 35 ol x 19 x 121 38
= RM-50A 37 50 5% x 19 x 12 50
RM-60A 50 55 7% 19 % 12% 60
* Separate Volt and Amp Meters
[ | e RM-12M 9 12 51 % 19 x 8% 16
RM-35M 25 35 B % 19 x 12V 38
RM-50M 37 50 5% x 19 x 12 50
RM SERIES MODEL RM-35M RM-60M 50 55 7 x 19 x 12V 60
Colors Continuous ICS* Size [IN) Shipping
HS'H SEHIES MODEL Gray  Black Duty (Amps) [Amps) HxWxD Wi, (lbs.)
RS-3A . 2.9 3 3 X 43 X 5% 4
RS-4A . . 3 4 3% x 6% x 9 5
RS-5A . 4 4] 3% X BYs X TV I
RS-7TA . . 5 ri 3% x 6% x 9 9
RS-7B . . 5 7 4 x TV x 10% 10
RS-10A . . 20 10 4 x T2 x 10% 1
RS-12A * . 9 12 4% x B x 9 13
RS-12B . 9 12 4 % TV % 10% 13
RS-20A . 16 20 5x 9 x 10% 18
RS-35A . o 25 39 X1 xX N 27
MODEL RS-7A RS-50A . 37 50 6 X 13% X 11 46
5 Continuous IC8* Size [IN) Shipping
Hs M SERIES MODEL Duty (Amps) (Amps) HxWxD WL. (Ibs.)
» Switchable volt and Amp meter
R5-12M 9 12 4% x 8 x 9 13
¢ Separate volt and Amp meters
R5-20M 16 20 9 X9 x 10V 18
RS-35M 25 35 X 11T X1 27
RS-50M 37 20 6> 13% x 11 46
MODEL RS-35M e
VS-M AND VRM-M SERIES * Separate Volt and Amp Meters » Ouiput Voltage adjustable from 2-15 volts ® Current limit adjustable from 1.5 amps
to Full Load
-2 e Continuous ICS* Size (IN] Shipping
MODEL Duty (Amps) (Amps) HxWxD Wit. [lbs.)
_ @13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x 8x9 13
VS-20M 16 9 4 20 5 x 9 x 10% 20
VS-35M 25 15 7 35 hx 11 x 11 29
VS-50M 37 22 10 50 6 x 13% x 11 46
"""""" « Variable rack mount power supplies
VRM-35M 29 15 7 3D 5% x 19 x 12 38
MODEL VS-35M VRM-50M 37 22 10 50 5Y% X 19 x 12% 50
RS-S SERIES * Built in speaker
Colors Continuous ICS* Siza [IN) Shipping
MODEL Gray Black Duty (Amps) Amps HxWxD Wt. (Ibs.)
RS-7S . . 4] T 4 X 7' X 10% 10
RS-10S » . 7.9 10 4 x TV »x 10% 12
RS-125 ® . 9 12 4% X8 x9 13
RS-20S . * 16 20 DX 9 X 10% 18

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

AMERICAN DESIGN
COMPONENTS

Compiled b y.zinda Reneau KA1UKM

The 1992 spring catalog of
computers and computer-related
parts and components at far be-
low OEM prices is now available
from American Design Compo-
nents. Geared to the needs of
hobbyists as well as manufac-
turers, the 54-page catalog fea-
tures ICs, components, crystals,
fans, connectors, batteries,
LEDs, switches, power supplies,
disk drives, monitors, and much
more.

Copies of the catalog are avail-
able without charge from Ameri-
can Design Components, 815
Fairview Ave., Fairview NJ 07022.
Tel. (800) 776-3700; (201) 941-
5000.
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T TEEY TIME & AEAIN
A i w— |

TIME & AGAIN

Time & Again Co. is proud to
distribute the World Time Zone
Map decal, which can be placed
on a shortwave receiver or any
other object. You can reference
international time zones at a
glance. These decals are made of
a high quality polyester, and are
self-adhesive for easy application
to any surface. They are attrac-

tively toned with silver continents
and medium-light blue oceans.
The two sizes available provide
for accommodation on small ar-
eas.

The 2Va" x 434" size is $2.00;
the 1Va" x 334" size is $1.50. You
can buy both for $3.00. Prices in-
clude tax. Send SASE and pay-
ment to: Time & Again, P.O. Box
306, Dickinson TX 77539.

MFJ ENTERPRISES, INC.

MFJ's new low pass filter, the
MFJ-704, reduces TVI from har-

monics and spurious signals gen-
erated by your HF rig. It attenu-
ates frequencies above 40 MHz,
using a proven 9-pole Chebyshev
low pass filter design and MFJ low
pass filter technology. The com-
pact B34"D x 234"W x 3"H filter
handles a full 1500 watts of power
with low SWR. Insertion loss is
less than 0.5 dB. It comes with a
one-year guarantee.

Price, $40. Contact MFJ Enter-
prises, Inc., P.O. Box 494, Missis-
sippi State MS 39762. Tel. (601)
323-5869. Fax: (601) 323-6551.
Order toll free at (800) 647-1800.
Or circle Reader Service Number
208,
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AZTEC RF

Aztec RF now has a deluxe, ex-
ternal ferrite bead-over-coax 1:1
balun. Now recognized as the
most effective method of con-
structing a coreless balun for
160-10 meters, external ferrite
beads over Mil-Spec Teflon™ coax
ensures reliable choking action
for clean radiation patterns and no
measurement errors. Teflon UHF
or N connector has a shield-hood

for full coaxial isolation of current
paths. Stainless steel units are
epoxy-potted.

Model DXB-1 has eyes for wire
antennas; Model DXB-2 mounts
on all yagi booms with kit sup-
plied. Each costs $50 plus $4
shipping. Aztec RF, Box 1625,
Valley Center CA 92082. Tel,
(619) 751-8610. Or circle Reader
Service No. 205.

PERFORMANCE ELECTRONICS

Performance Electronics can
give you plenty of reasons to own
a quad. They offer 2m, 220 MHz,
and 440 MHz quads in easily as-
sembled, complete kits. These all-
fiberglass antennas have proven,
tested designs, a 48" mast, a 60"
pre-assembled coax with connec-
tor, and are easily stacked for bet-
ter gain and directivity. Designed
to withstand a 40-foot fall, they

come with a two-year warranty.
Customers receive personal sup-
port for operation over the entire
legal range and in the respective
modes.

Price range, $80-$100. For de-
tailed information, write Perform-
ance Electronics, P.O. Box 310,
Conestee SC 29636. (803) 299-
1072. Or circle Reader Service
Number 206.

HART PUBLISHING

The 1991 Amateur Radio Mail
Order Catalog, published every
January and July by Hart Publish-
ing, lists 100 free catalogs along
with equipment, businesses, pub-
lications, and resources for hams.
A single issue is $7, postpaid. A
two-issue subscription for this 40-

50-page publication is $13. Send
your subscription payment to Hart
Publishing, 767 S. Xenon Court,
#177, Lakewood CO 80228. Send
also your club’s newsletter, or any
news and information you think
Hart Publishing may be interested
in including in their catalog.



AMATEUR RADIO EQUIPMENT
CALL @ I 800-942-8873

For Your Best Price

Authorized dealer for Icom, Kenwood, Yaesu,

ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF

Concepts, Hustler, Kantronics, Wilson, Diamond,

Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,
Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, UT 84106
801-467-8873
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ANTIQUE RADIO CLASSIFIED

Antique Radio’s Largest-Circulation
Monthly Magazine

Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40’s & 50's Radios & more... world famous UHF, VHE. HF 2. 3. 4. and 6 element quads.All-fiberalass

Free 20-word ad each month. Don’t miss out! construction=Rugged engineering=All v.'eathEr-Hllt_Jhw directional
T, - . 7 : oExcellent F/B «Packet powerhiouse «Tool-free assembly «1 year repiace-
h&‘nﬁ 1-Vear: EEE? ($40 by 15.1 EIE;?}‘ [‘B ment warranty *VISA or Mastercard welcome Custom orders. Alabama
= o-Month Trial - $15. Foreign = Y¥rite. Amateur Electronicse3164 Cahaba Heights RoadeB'ham, AL 35243

A.R.C., P.O. Box 802-E7, Carlisle, MA 01741 205 967-6122
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ATV CONVERTERS . HF LINEAR AMPLIFIERS

HF AMPLIFIERS per MOTOROLA BULLETINS

0S0 more for greater distance
higher gain and less interference
with AAE Bandmaster Quads. Call or
wrrite today for free brochure on the

DISCOVER THE WORLD OF
FAST SCAN TELEVISION

Complats Parls
ncm in the MOTOROLA Bulletina,

ANTSE 300W $160.T0 EB63 140W § BB.65

ANTE2 140W § 91.25 EB2TA 300W $139.20 T

ANTTOL 20W § B3.T9 EB104 600VY S448.15

ANTTOH 20W § 93.19 AR3IO05 J00W $381.52 Model 90 Heat Sink{6.5x12x1.6) .........

AR313 I00W 3403.00 CHS5 -6 Copper Spresder[6xbx1 /4] .....

jifigre Described

We mlec stock Hard —to—Find parts

CHIP CAPS—Kemet /ATC
METALCLAD MICA CAPS—Unelca/Semeco

NEW!! 1K WATT 250 MHz Amplifier

POWER SPLITTERS and COMBINERS

V1 420450 95 Kit 1-30MHz
ATV 420450 §49.95 H;:t 600 Wart PEP 2-Port..........ccoveneera. 3 60,95 AF POWER TRANSISTORS

ATVd 902—023 § 50.95 kit 1000 Watt PEP Z—Port ....ccocoavvinnniinnnn d TROS MINI-CIRCUIT MIXERS

1200 Watt PEP d—Port ...ooooovnncrinnnn. 8 80,05 EHI.--!AI-HIHH: A hiespniieeg Ml 1
%E%@_!ﬂ SQUELCH CONTROL for ATV

SBL-1X (10-10 Mlii 7.95
¥ 39.95 Kit ARCD TRIMMER

VK200—20,/4B RF Choks................ 1 1.20
56 —500—65—38 Ferrite Basnd .......... % .20
Brosdbend HF Transformers

Add § 3.50 for shipping and handling.

e N TOOS Kit KEBST—PK (KH) ..o oooiiieiioiiniisi s $159.98

35 Watt
vaciaa B 18.00

75 Watt Model 875A ... $119.95 Kit KEB&T—PCE (PC Board) ...........
Aveilable in kit or wired /tested HEBET—1 {Manual)
For detailed informetion end prices, call or write for our free catalog.

Communication
Concepts Inc.

508 Millstone Drive * Xenia, Ohio 45385 * (513) 426—8600
FAX 513-429-3811
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TOUCH-TONE DECODER/DISPLAY
& ASCII CONVERTER BOARD

cuMTELco INDUSTRIES
o BT [1°
E— ke Yosie! MAGNET

115 EE:U A 2L 7 MOUNT %‘

: Dual Band Mobile © °

Model TDD-8 decodes and displays all 16 DTMF digits.
140 mhz, 440 mhz

Digits are displayed on eight LED’s, 32 character
or
Multi-Whip Mobile

buffer can be scrolled. It will accept almost any audio
source. ASCII serial output can be connected to your

140 mhz, 220 mhz, 440 mhz
150 Watt Power Rating

computer. IBM compatible software included for
Supplied with 12ft of RG58 Coax

automated logging and alerting of user specified
numbers. IDEAL FOR UNATTENDED LOGGING

Choice of BNC or PL259 Connector
1-800-634-4622

OF YOUR AUTO-PATCH TRAFFIC!
TDD-8& DTMF DECODERDISPLAY/ASCII  $99
CAB-1 AUDIO & SERIAL CABLES 520
PS-12 110VAC TO 12vDC POWER PACK %10
add $5 S'H - VISAMC ACCEPTED
MoTron Electronies TEL: 1-B00-338-8058 i :
310 Garfield St.#4 (503)-687-2118 Quality products Made in the U.5.A. A
Eugene, OR 97402  FAX: (503)-687-2492 E COMTELCO INDUSTRIES INC. @=
(Touch-Taone 15 & trademark of ATET) EﬂT Hltchﬂ'” Edq Glﬂ'ndl'l'ﬂ' Hlﬂu “. &0139 i
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__|The Best Value —

PACKET RADIO ¢ REPEATERS » PORTABLE

READY-TO-GO- Pre-assembied &
pre-tuned « RUGGED - Stainless steel
& lightwt.- DEPENDABLE - Water &
corrosion-proof - PROVEN DESIGN-

From ARRL Handbook, highest qlty.
materials and workmanship.

Only $2995 fﬁ“ﬂ?ﬂf‘“
Money back guarantee.

Specify MAX 146,
MAX220, or MAX440

MAX System™

GROUND PLANE ANTENNAS

CK-MO-MC-VISA Accepted ( MA add 5% sales tax)

Send payment to: Cellular Security Group,
4 Gerring Rd., Gloucester, MA 01830
Or charge by phone: (508) 281-8892

HIGHLY EFFICIENT
AND
BROADBAND
BALUNS
AND UNUNS

Available as do-it-yourself kits and
packaged and tested units

Baluns and ununs matching 50 ohms to impedances
as low as 3.125 ochms and as high as 800 ohms
Specified efficiencies: 95% 10 99% (depending upon
impedance-ievels)
Designs optimized for bandwidth, efficiency,
impedance:-level and safety margins

Power categories: (conservative ratings)
Low-power. 150 walls continuous
High-power: 1 KW to 5 KW continuous

48 design kits available from our 58 page handbook.
New designs upon request (assuming teasibility)

Each DO-IT-YOURSELF KIT includes data sheet,
construction techmiques. circuit diagrams,
photographs and all components

PACKAGED and TESTED units come with
uncondittonal money back guarantee for 1 year

These baluns and ununs {unbalanced-to-un-
balanced transtormers), exclusively designed by
Dr. Jerry Sevick, W2FMI. are improved ver-

sions of those described in his book Transmission
Ling Transformers, 2nd ed. (Newington: ARRL,
1980). Therefore, many new and useful transform-
ers are readily made available. Some examples are
baluns and ununs with transformationratiosof 1.5:1,
2:1,6:1 and 12:1. Many multimatch ununs are also
included.

For a free catlalog and a list of 48 designs

contact:

AMIDON ASSOCIATES INC.

mitiaen | FAX: 213-763-2250 S8

P.O. Box 956, Torrance, CA 90508
CALL TODAY FOR A
LIMITED INTRODUCTORY
OFFER

CIRCLE 4 ON READER SERVICE CARD




COMMUNICATIONS CORP.

Spectrum Communications in-
troduces the new, low cost
"“"Specter’”’ Series S-7R basic re-
peater/base station. This light-
weight but rugged desktop unit al-
so has a 19" rack mounting. The
S-7R is available on VHF (10, 30,
and 150W), midband, and UHF
(10, 40, and 100W), with 100%
duty cycle. High sensitivity and
selectivity, crystal-controlled, and
easy to service, the S-7R can be

interfaced to any repealer con-
troller via the proper jack. Numer-
ous accessories are available,
such as CW IDer, CTCSS, com-
munity tone panel, additional re-
ceiver filtering, hand mike, du-
plexer, cabinet, etc.

Price, $1100. Contact Spectrum
Communications Corp., 1055 W.
Germantown Pike, Norristown PA
19403-9616. Tel. (215) 631-1710.
Fax: (215) 631-5017. Or circle
Reader Service Number 201.
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FIELDPIECE
INSTRUMENTS

Fieldpiece Instruments' HB70
Series of heavy duty "book" type
digital multimeters are easy to
use, with all the capabilities of the
meter displayed on the meter's
face. These muitimeters are built
for use in the field. The more con-
trol the user wants, the more he
may prefer a manual ranging me-
ter instead of an autoranging me-
ter, especially if it's less confusing
and easier (0 use.

Meter prices range from $99 to
$179. Fieldpiece Instruments,
83228 Artesia Bivd., Buena Park
CA 90621. Tel. and FAX (714)
992-1239. Or circle Reader Ser-
vice No. 204,

MYERS ENGINEERING
INTERNATIONAL, INC.

Myers Engineering offers two
new yagi beam antennas: the 3-el-
ement YL-143-AM for 144-148
MHz, and the 4-element YL-224-
AM for 220-225 MHz. Each anten-
na weighs about three pounds,
permits end or center mounting
with 50 ohm input impedance,
and permits RF input power of 500

walts. Front-to-back ratios are 16
and 20 dB, respectively.

Price per antenna, $85 plus
shipping and handling. For de-
tailed specifications, contact
Myers Engineering International,
Inc., P.O. Box 15908, Fort Laud-
erdale FL 33318-5908. Tel. (305)
572-8217; FAX (305) 572-8273.
Or circle Reader Service Number
209,
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W & W ASSOCIATES

W & W Associates (Batteries
“R" Us) announces the introduc-
tion of their replacement batteries
for the Alinco DJ-160T/E, DJ-
460T/E, and DJ-560/560E. W & W
battery part fWC-500-EBP-10N is
7.2V al 700 mA. Battery part #WC-

505-EBP-12N, 12V at 700 mA.

The WC-500 is $36; the WC-505
is $49. Contact W & W Associales

(Batteries “R" Us), 29-11 Parsons
Blvd., Flushing NY 11354. Tel.
(718) 961-2103; (800) 221-0732.
Fax: (718) 461-1978. Or circle
Reader Service number 202.

AMERITROW
MODEL 05K

AMERITRON

Ameritron announces the re-
lease of the new Ameritron QSK-5
Electronic T/R Switch for linear
amplifiers. The QSK-5 gives you
switching over six times faster
than a vacuum relay, and works
with any linear amplifier. The self-
contained QSK-5 provides full CW
break-in and rapid switching in di-
gital modes as well as faster, qui-
eter switching in SSB. It operates
on 120 VAC, handles 2500W PEP

and 2000W CW when the SWR is
below 1.5:1. It handles 750W on
RTTY and packet. An optional
cooling fan (CF-5, $40) allows sus-
tained operation at 1500W in any
mode.

Price, $349. To locate your
nearest Ameritron dealer, contact
Ameritron, 921 Louisville Rd.,
Starkville MS 39759. Tel. (601)
323-5869; FAX (601) 323-6551;
(800) 647-1800. Or circle Reader
Service No. 203.

MIDIAN ELECTRONICS
INCORPORATED

Midian Electronics’' new ID-1
miniature Morse Code Station
Identifier sends a 16-character
station |ID and/or 130-character
message at user-programmable
intervals. The 1D-1 is easily pro-
grammed via a 12-button touch-
tone style keypad with alpha-
numeric characters. Other pro-
grammable features include front
porch delay, code speed, Morse

tone frequency, bypass for PTT
queing, wait period for loss of
COR input, and automatic repeat
intervals. If desired, the ID-1 can
also send Morse code manually.
The 1.4" x 1.1" x 0.25" 1D-1
costs $90. Contact Midian Elec-
tronics Incorporated, 2302 East
22nd St., Tucson AZ 85713-2024.
Orders: (800) MIDIANS. Techni-
cal Assistance: (602) 884-7981.
Fax: (602) 884-0422. Or circle
Reader Service Number 207.



AEVOLUTIONARY

1S the only word to describe this:

The NIR-101s a Noise/QRM Reducer for
SSB VOICE! It is the only device avail-
able that can reduce noise and remove
heterodynes occuring in the presence of
speech. What makes this possible? Real-
Time Digital Signal Processing (DSP)
using a 40 MHz DSP chip!

*The NIR-10 is a DSP audio processor

that connects to the audio output of
your receiver or transceiver and

includes a built-in Speaker Amplifier.

*Automaiically Enhances Voice
Reception by Reducing or Eliminating:
Heterodynes & Tune-Ups
White Noise
Ignition Noise
Power Line Noise
RTTY Interference
"Woodpecker"

*Includes a Bandpass Filter Mode to
Enhance CW and RTTY . Forms a
Variable Center Frequency Digital
Filter with Selectable Bandwidth.
Provides performance that analog
filters can't match!

Work More Stations: Allows Recep-
tion of Otherwise Unreadable Signals!

*Reduces Listener Fatigue.

* A Must for DXers, Contesters, and
Field Day Ops.

Order direct:
NIR-10: $395; with 12V AC Adapter add

$12. We pay shipping.

Orders 1-800-533-3819
Tech 1-919-790-1048
FAX 1-919-790-1456

MC/Visa. Allow 3 wks for personal

checks. Add $3 for COD. NC residents
add 5% sales tax.

JPS Communications, Inc.
5516 Old Wake Forest Road
P.O. Box 97757 Raleigh, NC 27609

CIRCLE 285 ON READER SERVICE CARD

CABLE T.V. CONVERTERS

Jerrold™. Qak, Scientific Atlantic, Zenith, &
many others. “"New'™ MTS stereo add-on:
mute & volume. ldeal for 400 & 450 owners.

1-800-826-7623 == —

B & B INC. B
4030 Beau-D-Rue Drive, Eagan MN 55122

T
NextDay
- - Two-Color
. W all Joday & |Rainbow Assortment
We Ship NextDay Znd Day ASAP
£29.95 $£24.9% %£19.95
$39.95 534.95 §219.95

Baraboo, Wisconsin
Sauk Lo

hy
Y 100
K8ZZ 200

400 549.95 544.95 $539.95

e ——

b= e 500 $54.95 549.95 8£44.95
lafa £1 1000 $99.95 S$89.95 §79.95%

Aﬂffn nas WESI Allil_'ld'dtrl ppd 2ad day air .fp:inri?llﬁrii].

: of overnight air delivery add
(801) 373-8425  Box 500635, Prove UT 81608
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NO TUNERS
NO RADIALS
NO RESISTORS -
NO COMPROMISE HETUEEI:; I'{A?IE;:ESGM
FIVE EXCELLENT REVIEWS JUST 1,000's of Public Domain
DON'T HAPPEN BY CHANCE Amateur Radio Programs and Dala
CALL US FOR A FREE CATALOG. : AP
‘See review in Ocl. 73,1984  *Sept. 73,1985  March 73, 1986 FE s e okl
CQ, Dec, 1988 Mar. W.R. 91 Phikps COD200
Philips COO401
BILAL COMPANY
137 Manchester Drive % BuckmAsSTER Publishing
Florissant, Colorado 80816 L“"““'LF___; W) Rt. 3, Box 56 - Mineral, Virginia 23117
(719) 687-0650 5_,3;,_&_{ 703:894-5777 - B00:282-5628
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ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

HITACHI COMPACT SERIES SCOPES
This series provides many new funclions such as CHT

48 HOUR
SHIPPING

48 HOUR

SHIPPING

Hitachi RSO Series

[Portabla Real-tima Digital Siorage Oscilloscopas) LEASING AVAILABLE

VC-6023 - 20MHz, 20MS/s $99/mo* For all Hitachi Scopes - Call for defalls Readout, Cursor measurements (V-1085/1065/665), Fre-
VC-6024 - 50MHz, 20MS/s $120/ma* ° Blasad on 24 months except V-1150, VC-5045, VG- quency Ctr (V-1085), Sweeplime Auioranging, Delayed
VC-6025 - 50MHz, 20MS/s — §138/mo* H14S 135 monthe) sweap and Tripper Lock using a B-inch GRT. You don't fesl

VC-8045 - 100MHz, 40MS/s _§125/mo” the compactness in terms of pedormance and oparation.

VC-6145 - 100MHz, 100M5/s —_ $200/ma”

Hitachi Portable Scopes

. ‘ DC to 50MHz, 2-Channel, DC offsef func-  V-660 - B0MHz, Dual Trace __ §1.195
RSO's Irom wmr:m "F:Ih:r;:d r:t:: m-m:hau.I avoraging, save tion, Alemate mognifier function ¥-665 - 60MHz, DT, wicursor $1,345
MSmOry, HMOCEIng, -y Plo: SNPGRS 525 . V-1060 - 100MHz, Dual Trace §1,425

V525 - CAT Readout, Cursor Maas,  $1,025 . '
measurements. These scopes enable mare accurate, V-523 - Delayed Sweep $995 V-1065 - 100MHz, DT, wicursor §1068/mo"
simpéer abservation of complex wavetorms, in addition 1o V-522 . Basic al o Dk V-1085 - 100MHz, OT, wicursar §12%/ma*
S e v e R o e oy b VATEAOMRE s \TIOOA 0 Cmd Taee g1’

; i o o 3 V1150 - 150MHz, Quad T 1 1
comiort of analog and the power fo digital. :gfg 2 gg::ﬁ delayed sweep ::g: Y dine ¥115/ma

20MHz Elenco Oscilloscope Elenco 35MHz Dual Trace

$375 FREE DI"JH-.rj Good o $495

MO-1251 'ﬁ"'lr”h DLHCT‘IGIS:' 'DT Hﬂ_lzﬁﬂ
« Dual Trace ANY SCOPE « High luminance &° CAT
campnmﬂst-g:; SCOP = 1m¥ Sensitivity
g S E PROBES ¥ SV Acsimation Velaoe
g o P-165MHz, 1x, 10x  $19.95 Sl Ll
= 2 P-1 Probes P-2 100MHZ, 1x, 10x $26.95 + Delaysd Triggering Sweap

» Includes 2 P-1 Probes

All scopes include probes, schematics, operators manual and 3 year (2 yrs for Elenco scopes) world wide warranty on parts & labor, Many socessories available for all Hitachi
scopas. Call or wiite for complets spacifications on these and many other fine osclloscopes.

Digital Capacitance Meter Digital LCR Meter Multimeter with | 5, 1dering Station
CM-15508 | LC-1801 Capocitance & | remperature Controlled
L Transistor Tester ’ SL-30 599
$53-95 . ‘125 $55 CM-15008 s [Digital Display
ANl Models Available 9 Ranges o e e m: i “gf  Temp Range
% F 3 _mlmm Q [F] , ma ] - 3
Caal for special price j!‘..pdhaiil; accy. Caps 1pl-200ul Curranl, c:ip'll'.‘ﬂﬂ‘. B S00F-Bo0F
Zoro control w! Case Res 01-20M Di:ﬂ:]ﬂ‘ an Grounded Tip
Big 1" Display — _ Big 1* Display g Cwarheal Protect

culﬂfﬂ{;::::wrgﬂ nce Four-Function Frequency Countersl Function Generator AM IF FM Transistor _ True RMS 4 172
{ imhi:g $179 #9600]  with Training Course M-7000
% " F-1000 1.2GH $28.95
= ik $259 Model AM/FM 108 $135
i ) 05% DG Accuracy
Frequency, Penod, Totalize, Provides sing, friangle, $26_95 1% Rasistance
Finast in ihe industry Salf Check with High Stabllzed Crystal @ square wave from 1Hz 1o 14 Transisiors + 5 Dioces with Frag. Counter
10 rock steady patterns $69. 95 Oven Osciltator, & dign LED display 1MHz AM or FM capability Makes & greal school project and Daluie Caze

GF-8016 Function Generator Digital Triple Power Supply Triple Power Supply XP-620

CQuiad Power Supply XP-580

with Freq. Counter XP-765 Assembled 369 $£0.95
Tt $269 ko 2.20V al 24
$249 [logs m-an l-i-*p D-20V at 1A 20 15V AL TA 12V Bl 1A

} ; ] b il T -?tl:l'15"|-'lﬁl1.ﬁ|
Sine, Square, Triangle 0-20% at 1A {or 415 30V a1 1A} SV @t A
Pulse, Ramp, .2 to ZMHz SVt 34 and 5V at 34 5V at SA

Fully egulated, Shon Grcuil pros
tected with 2 imil coneral, 3 separale
SLppkEs

XP-G60 wilkh Analog Matars 5155

Fraq Counter .1 - 10MHz Confaing all the desired features for

doing exparimants Fealuras shon
CHC Ll preChon, &l Supplas

Fully regutated and short circuit protecied

GF-8015 without Freq. Meter 5179

Learn to Bulid and Program Wide Band Signal First TWiN % STANDARD C228A TRUE TWIN BAND
Computers with this Kit Generators | | B HT made % 144 and 220 MHz HT

Includes: All Parts, Assembly and Lesson Manual
Modei

MM-8000
$129.00

market! Mow there's a new STANDARD in Amateur Radio

gl Possr rOOUArEETIEN | SO0 T
P By Bl WTv et me i) ot [ 1
PRl T S [ A w0l B TRy Wi O |1
= Logical oparpbon - read Bhe manus oo v R
e L s seail it . : @r’. CALL FOR PRICING
= LvGepalabia O 908 UV mceived Ry e iy = Dirpct bequsncy spat na e keyDoard or dipl in
oS g an i an HT \ A : R i Feigusecy with N coliny Etsutnel gedadler
= W b s landed secswyes covensgs s you 0 Ol 8 T
nflcy SlhaT garaces 1 L T ERS = Yomatin scanning modes leis yow locate ihe
= Lineoe bass saded armanng sl padliorms srepia ‘#\ Z = '_r Ao gty
b F
i
.

Twa mmm# Bands in OME HT, 144 and 330 Mz
e eal comibénaiton now and inthe Tuiure

e = Lorga, eady 10 rean TWN Inegquancy display

‘rgbbed duok” arvienne and wois sl bl of Band = feezluden Mgh aeealy T Mlh Baliany and
w3l Chanpss
= 0 C il Manan =i Dl pronissls ce e s 5 walie phegh porssee witss gparaisd foomn
52 PO oHwebs ana S TCSE onas 12 MOCH iransmiiies guspul peosar boih
e DT AR Sty s poae Saregnl i Selaphore numps bangs weit Shegn prograsmemad Do 5ol
= Trud TYWIN DEnd HT flh densiad wiumea &% sjosich lingd
conireds = Optangl ACOAsAin Chedl 8§ Lo
= R B0l bands gl 1he pams e e maomam per phrin e ol Bamersis, Dosk Lhargee,
O il i Hamdual wirr PTT ang el e
SG-9500 w/ Dightal Display & ¥ fipaninr o Das band mote: uss as 2 lempomny ink ol a3d a
rimam ] 10 yene exrehing reges e Saksci Jieaennd Bang lwd

150MHz buili-in Countar $249 § . noian NEW TWIN BAND MOBILE ZM/4S0MMHE

C & SSALES INC. -
1245 Rosewond, Deertield, 11 60015
(500 2927711 (708) 3410710

SG-9000 $129

RF Freq 100K-450MHz AM Modula-
fion of 1KHz Yanable AF oudpu

Starting from soratch poul budd & compha e sysiem, Our
Micro-Mesiar raine’ Baches you i wiits no Rl
ROME and run a BOAS microprocstsor, which uses
similar machine [anguage as 1834 PC

Robotics Ki for above (MMBO10) 71.95
WE WILL NOT BE UNDERSOLD!
UPS Shipping: 48 5tates 5%

AeCO CirSd
B e W ey
Call for pricing

15 Day Money Back Guarantee

E 2 Year Warranty  Frices Subjectia Change
WRITE FOR FREE CATALOG
CIRCLE 184 ON READER SERVICE CARD
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BARTER 'N’ BUY

Number 18 on your Feedback card

stuff isn’t getting anwuungarl
The 73 Flea Market, Barter 'n

If you don’t get many calls, too high.

Turn your old ham and computer gear into cash now. Sure, you | can wait fora
hamtest to try and dump it, but you know fnu’ilgatafar more malistmpricmt you hmra
itout where 100,000 active ham potential buyers can see it than the few hundred local
hams who come by a flea market table. Check your attic, garags, cellar and closet
shelves and get cash for your ham and computer gear before it's too old to. sail You
know you're not going to use it again, so why leave it for your widow 10 mruwnut? That

n' Buy, costs you pearuts {alnmt}——mmés‘ 1o 35¢ a
word for individual [nancamm&rmal} 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 phnﬂﬁ numb&r |
include a check or your credit card number and expiration. If you're plar:ing a
commercial ad, include an additional phone number, separate fmmwur ad.

This is 2 monthly magazine, not a daily newspaper, so figure a:ﬁupla months
before the action starts; then be prepared. If you gettoo | many calls, ynu pﬂt‘.‘ﬂiﬂ it low.

So get busy. Blow the dust off, check everything out, malte sure lfsttl-’l u‘rnrks 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 tagethar a
list of small gear/parts to send to those interested?:

Send your ads and payment to the Barter 'n
Hancock NH 03443 and get set for the phone calls.

! Buy, Sue {‘.:u-!hv&rt Forest Hnad

Deadline for the January classifieds is
November 1, 1991.

HAM RADIO REPAIR CENTER, quality work-
manship. Solid state or tube, all makes and
models. Also repair HF amplifiers. A-Z Elec-
tronic Repair, 3638 East, Indian School Rd.,
Phoenix AZ B5018. (602) 856-3024. BNB220

SATELLITE RECEIVERS used, good for ex-
periments. $29.00. Motor controls;, $19.00.
LNA's $10.00. Satellite Headquarters. (804)
239-7585. BNB231

FOR SALE: HITACHI 35 MHz DUAL TRACE
OSCILLOSCOPE. Paid $600, sell $300. Like
new. W. Hotine K6HH, 633 Ramona Ave.,
#23, Los Osos CA 93402, (805) 528-6180.
BNB233

WANTED: Yaesu FT-23R-HT and pre-1980
microcomputers for museum. KK4WW, (703)
231-6478/763-3311. BNB234

NEWI!! NEW!I NEW!I NEW!! SPEAK TO THE
WORLD Amateur radio language guide.
=\Written especially for the ham radio operator
*Hundreds of phrases *Volume 1—Spanish,
German, French, Polish, and Japanese.
*Volume 2—S5wedish, ltalian, Portugese,
Croatian, and Norwegian *Send $10.00 per
book (postage paid), ROSE, P.O. Box 796,
Mundelein IL 60060-0796. BNB254

CHASSIS, CABINET KITS SASE, K3IWK,
5120 Harmony Grove Rd., Dover PA 17315.
BNB258

HOME-BREW PROJECTS lists for S.A.S.E.
Kenneth Hand, P.O. Box 708, East Hampton
NY 11937. BNB2E84

QSL CARDS- Look good with top quality
printing. Choose standard designs or fully
customized cards. Request free brochure,
samples (stamps appreciated) from Chester
QSLs, 310 Commercial, Dept. A, Emporia KS
66801. FAX (316) 342-4705. BNB434

PL 259, SILVER; TEFLON USA made, 100
pieces, $79.00. Satellite Headquarters. (804)
2397585, BMNBGGE

ANTENNA PROGRAMS design dipole, in-
verted-vee, quad; also labels, temp. conver-
sion, guy wire lengths makes it easy to calcu-
late wire lengths; 5.25 360K floppy for IBM
compatible. $15.00 plus $3.00 S&H, Emil
WEBVR, 6298 Old Allegan Rd., Saugatuck MI
49453, (616) 8572507, BNB&91

ROSS' $5%% NEW October (ONLY) SPE-
CIALS: KENWOOD TM-241A $349.90, R-
5000 $849.90; MF.J 948 $85.90, 207 $93.90;
HEATH KIT SB-1000 $689.99; YAESU FT-
74TGX $679.90, FT-411E $289.90; ICOM
228A $304.90, 725 $755.00, 3200A $459.99;
TEN-TEC 425 $2,599.90, 585 $1,789.90. ALL
ARE MAIL-ORDER PRICES, OUR RETAIL
SHOW ROOM WILL BE CLOSED FOR THE
NEXT SEVERAL MONTHS. IF YOU WANT
TO PICK UP SOMETHING, LET US KNOW 1
DAY IN ADVANCE. CALL OR SEND 2
STAMPS FOR USED LIST AND MORE SPE-
CIALS. ALL LIMITED TIME OFFER, LOOK-
ING FOR SOMETHING NOT LISTED OR
HARD TO FIND, CALL OR WRITE. Over
9039 ham-related items in stock for immedi-
ate shipment. Mention ad. Prices cash,
F.0.B. Preston. HOURS TUESDAY-FRIDAY
9:00 TO 6:00, 9:00-2:00 P.M. MONDAYS.
CLOSED SATURDAY & SUNDAY. ROSS
DISTRIBUTING COMPANY, 78 SOUTH
STATE, PRESTON ID B83263. (208) 852-
0830. BNB709

TRANSISTORS RF FOR SALE: MRAF454,
MRF455, Series Toshiba 25C2290,
25C2873, and more. Looking for repair
shops, dealers, and manufacturers. Call
(201) B39-3360. BNB710

FOR SALE: HF STATION Kenwood, Murch,
Palomar, MFJ, etc. List, SASE. Jim Stephens
WD4LVK, 1184 Lockmiller, Estill Springs TN
37330. BNB712

BEAM HEADINGS: Computed for your QTH
using extremely accurate Great Circle
method. $7.00, Frank Santillo, P.O. Box 769,
Newburgh NY 12550. BNB713

PREMIUM QSL CARDS Unique colorful de-
signs, starting at $75 for 250, Send §1.00 for
catalog and samples. BVE Professional Print-
ing, 2023 Chicago Avenue, Suite B13-4, Riv-
erside CA 92507. BNB714

GIANT SOLAR PANELS 544.00 EAl Excel-
lent prices on solar equipment and acces-
sories. $1.00 for catalog to: Pak Rat Electron-
ics, P.O. Box 690073, Houston TX 77260.
(713) 893-0313. BNB715

SIMPLEX REPEATERS $149.00! We manu-
facture them ourselves. Pak Rat Electronics.
{713) 893-0313. BMNB716

MANUALS AVAILABLE for all Swan, Cubic/
Astro, Siltronix, and Atlas equipment. Send
your request to: Brock Publications, P.O. Box
5004, Oceanside CA 92052. (618) 757~
0ar72. BNB717
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HAM RADIO REPAIR Experienced, reliable
service. Robert Hall Electronics, 1660 McKee
Rd., Suite A, San Jose CA 85116. (408) 729~
8200. BNB751

WANTED: Ham equipment and other prop-
erty. The Radio Club of Junior High School
22 NYC, Inc., is a nonprofit organization,
granted 501(C){3) status by the IRS, incorpo-
rated with the goal of using the theme of ham
radio to further and enhance the education of
young people nationwide. Your property do-
nation or financial support would be greatly
appreciated and acknowledged with a receipt
for your tax deductible contribution. Please
look over whatever unwanted equipment you
may have, and call us. We will pick up or
arrange shipping. You will receive the tax
deduction, but most important, the privilege
of knowing that your gift really made a differ-
ence in the education and upbringing of a
child. You are invited to check into the
WB2JKJ CLASSROOM NET, 1200 UTC on
7.238 MHz, also work the "'22 Crew"" during
our special event operation October 23-25.
Write us at: The RC of JHS 22 NYC, INC.,
P.0O. Box 1052, New York NY 10002. Round
the clock HOTLINES: Voice (518) 6744072,
FAX (516) 674-9600. BNB762

COMPUTALKER SPEECH SYNTHESIZER
PC BOARD $40. Motorola MEXGEBKECE
MC6E8000 Educational Computer Board, $25
untested. EPROMs 2716/64, etc., Pulled 12/
$10. T1 32020 DSP chip and board, $20. Jeff
Viola, 475-B Eltone Rd., Jackson NJ 08527.
BNB771

WANT SB-313. N7BH. (206) 843-2557.
BNB773

“HAMLOG'' COMPUTER PROGRAM Full
features. 18 modules. Auto-logs, 7-band
WAS/DXCC. Apple. |IBM, CP/M. KAYPRO,
TANDY, CRB $24.95. 73-KA1AWH, PB 2015,
Peabody MA 01960, BNB775

LAMBDA AMATEUR RADIO CLUB Interna-
tional amateur radio club for gay and lesbian
hams. On-air skeds, monthly newsletter, and
annual gathering at Dayton. (215) 978~
LARC. P.O. Box 24810, Philadelphia PA
19130. BNBS12

INEXPENSIVE HAM RADIO EQUIPMENT.
Send postage stamp for list. Jim Brady—
WA4DS0, 3037 Audrey Dr., Gastonia NC
28054. BNBB90

GREAT CIRCLE MAP custom plotted in four
colors, centered on your QTH, 22" x 24",
Countries identified by prefix. Plastic laminat-
ed. $35 ppd. Vector Control Systems, 1655
No. Mountain Suite 104-45, Upland CA
91786. Tel. (714) 985-6250, BNBS00

BATTERY PACK REBUILDING: SEND
YOUR PACK/48HR SERVICE. ICOM: BP2/
BP3/BP22 $19.95, BP5/BPB/BP23 $25.95.
BP24/BP70 $26.95, BP7 $32.95. KENWOOD
PB21 $15.95, PB21H/PB6 $22.95, PB25/26
$24.95, PB2/PBB $29.95. YAESU: FNB9
$19.95, FNB10/17 $23.95, FNB11 $29.95,
FNB3/4/4A $36.95. STS: AV7600 $27.95,
ZENITH/TANDY LT PACKS $54.95 "U-DO-IT
INSERTS" ICOM: BF3/BP22 $16.95, BP5/8/
24/70 $21.95. KENWD: PB21$12.95, PB21H
$18.05, PB24/25/26 $19.95, TEMPO/S
$22.95. YAESU: FNB9 $16.95, FNB10/17
$18.95, FNB4/4A $32.95. AZDEN: $19.95.
"NEW PACKS": ICOM BP8B (BS CHG)
$32.95. SANTEC: 142/1200 $22.95, YAESU:
FNB2/500 $19.95, FNB2/600 $23.95, FNB17
$34.95, FREE CATALOG. $3.00 Shipping/or-
der, PA+6%, VISA-M/C +$2.00, CUNARD,
R.D.6 BOX 104, Bedford, PA 15522. (814)
623-7000 BNB913

WANTED: BUY & SELL All types of Electron
Tubes. Call toll free 1 (800) 421-9397 or 1
(612) 429-9397. C & N Electronics, Harold
Bramstedt, 6104 Egg Lake Road, Hugo MN
55038, BNB915

COMMODORE 64 HAM PROGRAMS—8
disk sides over 200 Ham programs $16.95.
25¢ stamp gets unusual software catalog of
Utilities, Games, Adull and British Disks.
Home-Spun Software, Box 1064-BB, Estero
FL 33928. BNBS17

JOIN FAIRS—THE FOUNDATION FOR AM-
ATEUR INTERNATIONAL RADIO SER-
VICE. FAIRS is hams dedicated to building
international friendship by providing techni-
cal assistance, training, exchange visits, and
equipment donations on a global basis. Free
information: P.O. Box 341, Floyd VA 24031.
(703) 763-3311/382-8099. BNB956

PRINTED CIRCUIT BOARDS for projects in
73, Ham Radio, QST, ARRL Handbook. List
SASE. FAR Circuits, 18N640 Field Ct., Dun-
dee IL60118. BNB966

SATELLITE MONTHLY AUDIO CODES 1
(900) HOT-SHOT. Intended for testing only.
$3.50 per call. BNBO76

AZDEN SERVICE by former factory techni-
cian. NiCds $36.95 plus shipping. Southern
Technologies Amateur Radio, Inc., 10715
SW 190 St. #9, Miami FL 33157. (305) 238-
3327, BNB979

COMMODORE 64 REPAIR Fast turn around.
Southern Technologies Amateur Radio,
10715 SW 190th Street #9, Miami FL 33157.
(305) 238-3327. BNB982

IT'S BACK AND BIGGER THAN EVER: THE
HW-8 HANDBOOK. Modifications for the
Heath HW series of QRP rigs. A must for
every QRPer. $7.95 plus $1.00 for first class
postage, or DX $14.95 air, to Michael Bryce
WBBVGE, 2225 Mayflower NW, Massillon
OH 44647, BNBS84

CONNECTORS UHF, VHF, BNC, TNC, TV.
We have them all, lowest prices to everyone.
For catalog send $2.00 refundable on first
order to: Satellite Headqaurters, 98310 Tim-
berlake Rd., Lynchburg VA 24502. (804) 239~
7585. BNBS87

JUST IMAGINE YOUR OWN BLUE RIDGE
MOUNTAIN TOP 25-acre QTH in the coal,
green mountains. Only $975 per acre, won-
derful view, wild game, privacy, road
frontage, small stream, ideal for hamming,
retirement, or summer home. Financing
available, KK4WW, Floyd Virginia. {(703) 763-
J311. BNB983

HOBBY/BROADCASTING/HAM/CD/
SURVEILLANCE transmitters, amplifiers, ca-
ble TV, science, bugs, other great projects!
Catalog, $1.00. PANAXIS, Box 130-S8, Par-
adise CA 95867, BNBS91

COMPONENTS QRO-QRP LSASE
KA7QJY, Box 7970, Jackson WY B3001.
BNB995

ROTORPARTS ROTOR service, ROTOR ac-
cessaries: Brak-D-Lays, Quik-Connects, Pre-
Set mods. NEW models for sale. Free cata-
log. C.A.T.S., 7368 SR 105, Pemberville OH
43450, BNB996

SURPLUS Huge quantities. Lowest prices in
America. Catalogs, $3. Surplus Traders, Box
276, Alburg VT 05440, BNB997

NEW RADIO BUFFS SPECIALS: AMERI-
CA'S BEST: TEN-TEC OMNI-V $1850.00,
PARAGON $1850.00, NEW DELTA
$£1399.00, ARGONAUT QRP $1199.00, 961
POWER SUPPLY $219.00, HERCULES I
$1190.00, TITAN $2635.00, AUTO TUNER
$899.00; JAPAN RADIO CO. JRC 135HP
$2499.00, JRC 135 STANDARD $1599.00,
NRD 525 $999.00, NAD 535 $1599.00; ASK
FOR PRICE ON ALL ACCESSORIES. WE
ALSO CARRY ICOM, MFJ, B&W, AMECO,
COMET, KLM/MIRAGE, SPI-RO, SANGEAN,
AOR SCANNERS, and many more amateur
items. CALL HENRY N4EDQ at RADIO
BUFFS AMATEUR RADIO SALES, or write:
4400 HIGHWAY 19A, MOUNT DORA FL
32757. TEL. 1 (B0O) 828-6433; AFTER
HOURS, FAX 1 (804) 589-5576. OUR
STORE HOURS ARE: MON thru FRI, 10 A.M.
till 5 P.M. EST. BNB99S

FOR SALE: SCHEMATIC DIAGRAMS for
home projects. Write for free list. John
Kolozsvari, 3055 Tomken Rd., Unit #304, Mis-
sissauga ONT L4Y 3X9 Canada. ¥ BNB999



EVERY ISSUE
of 73
on microfiche!

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

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

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $250 plus $5 for shipping (USA).
Annual updates available for $10.
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3rd: Edition

Over 150 Modifications

Mumber 3 #1995

Radio / Tech
Modifications

Madifications for:
Alinco
ICOM
Kenwood
Yaesu
CB's
scanners
Others
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SHORTY ALL-BANDER
rﬂ;————r-ai@];-; -

THE PERFECT MATCH FOR ONLY T0 FOOT
ANTENNA TUNERS WITH LONG OVERALL
A BALANCED QUTPUT

» Gf_‘lrr‘!ﬂlului-,- lactory assembled regdy 0 ute

« Small. ightweigh! weatherproof. sealed shonaners with stainkess stesl
yelals

s Heavy 14 (77221 gacwge stranded copperanienna wire 10 survive Ihose
severa- slorms

= Canter ted wih 100 feal of low loss 50 ohm balanced Ifansmesssnn line

* Includes cenler insulator with an eye hodk lor canter suppon

* Includes custom molded nsulaiors modded of lop quality material with
high diglectric qualities -and excellent weatherabslity

*  Lomplede insialation instruclions included

= Ohveralllength 70 feer loss when erecled as am mrverted ves or shoper

= Handies 2 kw PEP & cavers 160 through 10 meters

& May balrmrmad o it small gy 1pis

Only $39.95 ero

The ALL-BANDER DIPOLE, all-band doublet type anterna is fully assemai
el overall length 135 feet wilh 100 lest 450 OHM teedling

Only $29.95 ero

The GERY MULTIBANDER anenna 15 an excellent all band (3 5.30
MHz} 102 fool dipole. On T B MHz the antenna may be used as a Mar

Your full satisfaction is guaranteed or Extented F C 4 i o S L e e 2 50c aert S e
- i groper commnanan:af a 102 fool flaltep an I feel ol ah !
FDLIF mDﬂE‘y’ tIEIEk. UlEﬂerC EEEED‘tEd. S requency GVEFHQE. f‘ teinlead ransmission ing achieves rea;:aiuzur1 ﬂﬁ;e‘}di'i?&f:l ::;:I
® Cruss Eand Hepeater MDdS # from BO through 10 malérs with only one arMenna There |5 no loss in
z i ¥ Iraps ad couls  The impedance praseant al the end of the 300 ahrm B
BUCKMAST EH DE"tEillEd DfﬂWlﬂgE IHCIUdE‘d, ﬁ IwWiniead [FENSmMssInn ineg & ahingl 50-60 .-_-.r-mg_la I'{I:ﬂﬂ Iﬁa!r_ " r;n|h,_= o
PU BLISHING Sold in Radio stores EVEFFWhEFE- 5 et of AGBX mini foam coas 1| comes complelsly assembled reagy for
$ 1 9 9 5 # installation, handles 2 KW PEP-and may be used i a horeontal or m
. wefgd W conlguration
“Whitehall" . § MODEL BANDS LENGTH PRIC
A E
0 Add 3 Shipping % GSRV-MB 80-10 102 $49.95 PP
HDUtE 3. BD}E 56 Viga, MC Amer X :‘: imodel illustraled)
_ _ A ¢ GaRY 8010 102 £34.95 rrPD
Mineral, Virginia 23117 P.O. Box 1848 / (no xfme or cable. with 31 bal fesdine)
s s :tf GERY JR 40-10 51 $29.95 rPD
703-894-5777 Burbank, CA 91507 # (N <iinr. or cable, wilh 26" bal. feedine]
# AT YOUR DEALER, IF NOT. ORDER DIRECT
- ¢
800-282-5628 EAB4OR0 Sl
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41.[; -YOUR BATTERY STORE

VAN GORDEN ENGINEERING
BOX 21305 5. EUCLID, OHIG 44121

FHONE (216} 481-6590 FAX (216) 481-8329

VGE
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L
ICOM BATTERY INSERTS Super Packs For

BP.2 7.0y 500mah $14.00 ICOM 2SAT, 4SAT, AND 24AT
BP-3 8.4v 270mah 3$15.00
BP-5 10.8v 500mah $21.00 BF83 7.2V 600mah $33.5ﬂ
SE; 1 g-i‘"‘ gggmaz :g?g BP83-5 7.2V 750mah $38.00

) Y Lot : BPB4 7.2V 1000mah $50.00
e B S R Sariy BP84-S 72v  1400mah $60.00

KENWOOD BATTERY INSERTS BPB85-S 12.0v BOOmah $60.00

PB-21 7.2v 200mah $12.00

PB-21H 7.2v 600mah $15.00

PB24Tabs  9.6v 800mah $15.00 YAESU compiete packs

YAESU BATTERY INSERTS FNB-11 12.0v 600mah  $52.00

T e S 5T SANYOD 60OMAH B :EE: 12.0v 500mah  $45.00

FNB-10 7.2v 600mah $15.00 - FNB-14 7.2v 1000mah $48.00

FNB-11 12v 600mah $30.00 FNB-14S 7.2v 1000mah  $59.00

FNB-12 12v 500mah $30.00 FNB-17 7.2v 600mah  $35.00

FNB-17 7.2v 600mah $18.00

W
MORE BATTERY INSERTS Comnl e i FNB-2 10.8v 500mah

Tempo S1 Early 270 mah $19.95 1 9_00

Tempo S2/4/5 Late 500mah $21.00 BP-3 8.4v 270mah  $33.00 $

Standard BP-1 270 mah $19.95 BP-5 10.8v 500mah $42.00

Ten-Tec BP1 500mah $19.95 BP-7 13.2v 500mah $60.00

San-Tec #142#144 Tabs 600mah $22.00 "

Azden 300 Tabs 600mah $15.00 S S 800mah  $60.00

Regency MT1000 Tabs  600mah $15.00 BP-8S 9.6v. 1200mah  $59.00 Y“"H BA"EHY STOHE
Ich Replaceable AA battery holder _ 979D las A
SEAPARER T §20.00 (Y Shipping & Handling $3.00 OUPIES WD,
BP-BH with 8 NiCadcells.. . . . . . . .. $26.00 (RN Florida residents must add 7% salestax ~ Altamonte Springs, FL 32717

FREE CATALOG-DEALER INQUIRES WELCOME ORDER TOLL FREE 8003460601 FAX 407-682-4469
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Number 19 on your Feedback card

PECIAL EVENTS

Ham Doings Around the World

CAMILLUS, NY VE Exams will be held at the
Town of Camillus Municipal Bidg., 4600 W. Ge-
nesse St. starting at 7 PM. Test fee for Technician
through Extra class is $5.25. Talk-in on 147.300.
Contact John Patchett KBZERJ, (315) 487-
0298. Please bring two forms of ID and a copy of
your licenss.

GAITHERSBURG, MD A PC Fest Computer
Show will be held at the Montgomery County Fair-
grounds from 10 AM—4 PM. Admission is $6 for
adults, children under 10 admitted free. Spon-
sored by Shows, Inc., PO Box 832049, Delray
Beach FL 33483. (407) 241-1660.

BALDWINSVILLE, NY The Radio Amateurs of
Greater Syracuse (RAGS) will hold its 36th Ham-
fest at the Tri-County Convention Center from 9
AM-4 PM. Flea-Market set-up is 4-10 PM Fri. and
6:30-8:30 AM Sat. All indoors. Wheelchair acces-
sible. Pre-register for VE Exams. For info call
{3215) 469-0590. Talk-in on 146.31/.91 MHz.

QCT 5-6

BILOXI, MS The Mississippi Coast ARA, Inc.
will hold the ARRL Mississippi State Convention
and 15th annual Ham/Swap Fes! at Point Cadet
Piaza Sat. Oct. 5 from 8 AM-5 PM and Sun. Oct. 6
from 8 AM-2 PM. RV parking. Free admission. VE
Exams Sat. & Sun. (Pre-register). Talk-in on
146.13/.73 repeatar. Contact Charlle Kunz
AA5QJ, 6337 Chaucer Dr., Ocean Springs M5
39564-2306. (601) 377-6495 days; (601) B75-
9516 eves.

CHARLOTTE, NC The 40th annual Rock Hill,
SC Hamfest/Computerfair will be held at the Char-
lotte Knights Baseball Stadium Sat. from 3 AM-5
PM; Sun. 8 AM-3 PM. Advance tickets $6 per
adult, $7 at the gate, valid both days (parking in-
cluded). VE Exams (by pre-registration) Sat. at 10
AM. Talk-in on 147.03 (down .600) Rock Hill re-
peater. For tickets and exam registration, send an
SASE and make check payable to YCARS, 2129
Squire Rd., Rock Hll SC 29730.

OCT 6

SPRINGFIELD, OH The Springfield Indepen-
dent Radio Assn. will hold their 9th annual Ham-
fest indoors at the Clark County Fairgrounds, Rte,
41, just N ot |-70, starting at 8 AM. Sellers admitted
at 6 AM. Tickets $4 in advance, $5 at the door.
Tables $7 in advance, $8 at the door, Talk-in on
144 85/145.45 and 222 .66/224.26. Contact Ralph
Pamer WABKSS, {513) 325-1456, or SASE 1o
SIRA, PO Box 523, Springfield OH 45501.

HUNTINGTON, IN The Huntington County ARS
will sponsor its annual Hamfest at the P.A.L. Club
on Riverside Dr., from 8 AM-3 PM. Free parking.
Handicap accessible. Set-up at 6 AM. Advance
tickets $3.50, $4 at the door. 8’ tables $5eachon a
first comae, first served basis. VE Exams for all
classes. Talk-in on 146.085/.685 and 448975/
443.975. Contact Jim Covey KC3GX, 1752
Kocher St., Huntington IN 46750.

YOMKERS, NY The Yonkers ARC Ham Fair will
be held fraom 9@ AM-3 PM at the Yonkers Municipal
Parking Garage, corner of Nepperhan/Main St.
Admission $5, under 12 free. Flea Market space
$10 per space (bring your own table). Set-up at 8
AM. No advance registration. VE Exams from 12
PM-3 PM at the 1st Precinct Police Station, E.
Grassy Sprain Rd. (between Jackson Ave. &
Tuckahoe Rd.). Talk-in on 146.865— or 440.15-
WB2BNH repeater. Contact Y.A.R.C., PO Box
378, Centuck Station, Yonkers NY 10710. (914)
863-1021.

CHERRY HILL, NJ The Mt. Airy VHF Radio
Club, Inc. (The Pack Rats) will sponsor the Hama-
rama ‘91 Hamfest from & AM-4 PM at the Garden
State Park (Rt. 70 & Comell Ave.). Parking $1;
Admission $4; Flea Market space $8. Contact Al
Boblitt K3EQD, 8389 Langdon St., Philadelphia
PA 19152, (215) 742-3312.

OCT 12

GRAND FORKS, ND The Forx ARC will hold its
annual Hamfest at the City Auditorium from 9 AM-
5 PM. Talk-in on 146.34/.94. Contact John Engel
WABLPYV, 616 8th Sit. SE, E. Grand Forks MN
56721.

MINDEN, NV The Sierra Intermountain Emer-
gency Radio Assn. will host the Sierra Hamfest/
Computer Fair at the Carson Valley Inn on Rte.
395 from 9 AM-3 PM. Commercial spaces $35,
individual spaces (if available), $15. General ad-
mission $3. Swap Meet will be outside, in front of
the RV Park; spaces $5. Contact Ed Rogers
WEFFT, (702) 266-3661 or Duncan Insley
WAGRRU, (702) 267-4223. Talk-in: Ask for
WEFFT or WABRRU on 147.330+ MHz.

BROOKLYN PARK, MN The 7th annual Ham-
fest Minnesota & Computer Expo, sponsored by
the Twin Cities FM Club, Hamfest Minnesota and
Computer Expo, will take place at Hennepin Tech-
nical College, 9000 Brooklyn Blvd. Free parking.
Advance tickets $4.50, $6 at the door. The Expo
will feature two guest speakers: Robert Locker, Jr

WSKNI, and Carole Perry WB2ZMGP. Double
Decker Fleamarket at $12, $15, $18 per table (de-
pending on location). VE Exams. Talk-in on
146.16/.76 repeater, Contact Hamfest Minneso-
ta & Computer Expo, PO Box 5598, Hopkins MN
55343. (612) 535-0637.

TEANECK, NJ Fairleigh Dickinson University,
1000 River Rd., will be the site of a Hamfest spon-
sored by the Bergen Amateur Radio Assn. from B
AM-2 PM. Buyer's admission $2, children free.
Sellers $8 per space. Free parking. VE Exams
from 8 AM-—10 AM, walk-in only, contact Pete
Adely K2MHP, 13-30 Edward St., Fairlawn NJ
07410. (201) 796-6622 before 10 PM. Talk-in on
W2AKR 146.790. For info, contact Jim Joyce
K2Z0, 286 Ridgewood Bivd. No., Westwood
NJ 07675, (207) 664-6725.

MEMPHIS, TN MemFest '91-Greater Memphis
Amateur Radio/Computer Show, sponsored by
the Mid-South ARA, will be held in the Pipkin Bldg.
at the Mid-South Fairgrounds. Open Sal. from 8
AM—4 PM; Sun. 9@ AM-2 PM. Admission is $5 at
the door. VE Exams and forms. Flea Market tables
$16 per table for the weekend, Contact Steve
Cheeseman NX3W, 4880 Cromwall, Memphis
TN 38118. (901) 365-6621. Talk-in 146.28/.88
and 449.00/444.00.

E. LIMA, OH The Northwest Ohio ARC
(NOARC) will hold their annual Hamfest at the
Allen County Fairgrounds, Rte. 309; 1% miles
aast of I-75. Wheelchair accessible. To register for
Exams, send completed 610 and copy of license
with check or M.O. for $5.25 to VE. Mail to WaTY,
1370 Stevick Rd., Lima OH 45807, Or phone

(418) 336-1336. Tables are $8 full and $4 half
table. Reservations can be made by sending
SASE with check or M.O. to NOARC, PO Box
211, Lima OH 45801.

WEST FRIENDSHIP, MD The Columbia ARA,
(CARA), will hold a Computer Show, Electronic
Expo and Amateur Radio Convention at the
Howard County Fair Grounds (off Rte. 144), from 8
AM-3:30 PM. Outside Flea Market/Tailgating
space $10 per space; includes 1 genaral admis-
sion. General admission $5 (spouse and children
free). 1-4 tables $20 each; 5 or more $18 each
fincludes 1 vendor admission per table). Contact
CARA Hamfest Committee, PO Box 911, Co-
lumbia MD 21044. (307) 531-2933.

WALL TOWNSHIP, NJ The 4th annual Shore
Area Ham/Computerfest, sponsored jointly by the
Jersey Shore ARA, Neptune ARSA, Ocean-Mon-
mouth ARC, and the Garden State ARA, will be
held at the Allaire Airport, Rte. 34, from 0800-
1600. Set-up at 0600. Parking lor cars and aircraft.
Advance tickets §5, $6 at the gate. XYL's and kids
under 12 admitted free. Tables $20, inside hanger
with power available. Tailgating spaces $10 each.
VE Exams. Talk-in on 145,110 KC2Q, for cars;
UNICOM 123.00 MHz, for aircraft. For reserva-
tions contact Shore Area Hamfest, PO Box 635,
Eatontown NJ 07724-0635, For info call Al Jack-
son NK20, (908) 922-8121.

OCT 19

GRAY, TN The 11th annual Tri-Cities Hamfest,
co-sponsored by the Kingsport, Bristol, and John-
son City Radio Clubs, will be held at the Ap-
palachian Fair Grounds located off |-181. RV
hookups. Admission $5. Mail inguiries to PO Box
3682 CRS, Johnson City TN 37602.

AUGUSTA, GA The ARC of Augusta GA will
sponsor the Augusta Hamfest/Computer Fair at
the Augusta-Richmond County Civic Center from
9:30 AM-5 PM. Advance Tickets $4, 55 at the
gate. Kids 12 and under free. Dealer tables $10
each plus admission tickel. Set-up starts at 6:30
AM. For reservations contact Roy Hillis NdVSN,
Ate. 1, Box 58, Girard GA 30426, (912) 569-
4261. Tailgating space free with admission tickel.
WCARS/VEC Exams at 10 AM. For info contact
Jim Abercrombie N4JA, PO Box 5843, Augusia

GA 30906. (404) 790-7802. Talk-in on 145.45,
alternate 145.49.

COTE ST. LUC, (WMONTREAL) QUEBEC,
CANADA The Cote St. Luc ARA will sponsor
Hamfest "1 at St. Richards Church, 7070 Guelph
Rd., from 8 AM-3 PM. Flea Market set-up at 8 AM.

TEXAS
BUGCATCHER

HF Mobile Antenna System

& Hi Q air-wound coils
mance on all HF bands

| configuration

available

Henry Allen WB5TYD

Send for free brochure!

GLA Systems
PO Box 425

GREAIT

e Minimum SWR-—excellent perfor-
e Easy assembly to meet almost any

e Fits standard 3/8-24 SAE mounts
e Various length base masts & whips

214-388-4724 8 am-4 pm weekdays
9035274163 evenings & weekends

Caddo Mills, TX 75005

THE

OBILE
PEAR

COMET

ANTEXMAS FOR THE PROFFESSIONAL AMATEUR

CPR-5800

Dual-Bander 146/446MHz
Gold plated center conductor
for excellent electrical
efficiency!

Wave Length: 146MHz 7/8 Wave
446MHz 5/8 Wx3

Gain: 146MHz 5.0dB
446MHz 7.6dB

Impedance: 50 ochms
VSWR: 1.5:1 or less
Max. Power: 120 watts
Length: 5'

Connector: UHF
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from

& WILLIAMSON

BWD 1.8 - 30 ANTENNA

Continuous coverage
from 1.8 - 30 MHz

S.W.R. - less than 2:1 from 2 - 28 MHz (may be
slightly higher below 2 and above 28 MHz
depending upon installation).

Completely assembled. Balun terminated with
50-239 connector.'N' type supplied on special order.
Power: T KW - 2 KW PEP [CAS

Higher power models available

50 Ohm Input

MADE IN USA

44— ONLY 90 FEET LONG ——»

e

$798.00

SHIPPING & HANDLING
ADD 54.0K)

LLS, Patent No. 4,423 421

T T D

BWDS 1.8-30
WITH #14 STRANDED
STAINLESS STEEL WIRE

227304

SHIPPING & HANDLING
AR

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON

Quality commumcation products since 1932
At yvour Distributors
10 Canal Street, Bristol, PA 18007

(215) 788-5581 _

Write or Call, _
VisA
_|
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Admission $2. Tables $12 (includes 1 admission).
Talk-in on VE2RED 147.270/147.870. Contact
Joe Ship VE2JS, 5637 Melling Ave., Cote Si.
Luc, Que. H4W 2C1, Canada. (514) 482-6500.

GARWOOD, NJ The TCRA Hamfest/Flea Mar-
ket, sponsored by The Tri-County RA, will be held
at St. Anne’'s School on Cedar St. from 8 AM-2
PM. Donation $3, children under 12 {with parent)
free. Reservations required for tailgating. Walk-in
VE Exams start at 9:30 AM. Bring check for $5.25
payable to "ARRL VEC" (except for Novice Ex-
am), your original license (plus Xerox copy if you
want to keap your onginal), 2 forms of |D, pencils
and a pen. Tables $8, $10 with AC. Contact Dick
Franklin W2EUF, 23 Shawnee Rd., Cranford NJ
07016, (908) 276-6522. Talk-in on 147.255/,855
and 146.52.

TACOMA, WA The Radio Club of Tacoma will
sponsor its 2nd annual Electronics Flea Market
from 8 AM-3 PM at the Camp Murray Armory (exit
122 West, off Interstale 5). Free parking.
Cwernight parking $2. Admission $3, children un-
der 13 free. VE Testing at 10 AM (walk-ins ok).
Talk-in on 147.98/,38. Call Ken Moak WAZJQW,
(206) 581-6494 or write to the Radio Club of
Tacoma, PO Box 11188, Tacoma WA 98411.

EL PASO, TX The International Hamfiesta will
be held at the El Maida Shrine Temple Convention
Hall, 331 Alabama St., Sat. from 8 AM-5 PM, and
Sun. from 8 AM-3 PM. Tickets $5 in advance, $6
at the door. Tables $5. Tailgate spaces $5 each.
VE Exams both days. RV parking. Talk-in on
146.88 repeater. QCWA Breakfast. Contact Chris
Hines N5LZB, Box 31628, El Paso TX 79931.
(915) 584-3824.

OCT 20

CAMBRIDGE, MA A TAILGATE Electronics,
Computer and Amateur Radio FLEA MARKET,
co-sponsored by the MIT Electronics Research
Society, the MIT Radio Society, and the Harvard
Wireless Club, will be held (rain or shine) from 9
AM-2 PM at Albany and Main St. Free off-street
parking. Tailgating. Sellers $5 per space in ad-
vance, $8 at the gate (includes 1 admission.) Set-
up at 7 AM. Mail reservations before Oct. 5th to
WI1GSL, PO Box 82 MIT BR., Cambridge MA
02139. For info call (617) 253-3776. Talk-in on
146.52 & 449 725/ 444 . 725-pl 2A-W1XM ra-

peater.

BENSALEM, PA The Penn Wirsless Assn. will
sponsor the 3rd annual Tradefest '81 at the Yezzi
Athletic Field on Rte. 513 (1 mile south of Rte. 132)
from B AM-2 PM. Set-up at §:30 AM. Ouldoor
tailgating. VE Exams. Admission $3, $7 per car-
load, kids 12 and under free. Flea Market spaces
$5. Premium or multiple spaces guaranteed by
advance paymenl. For advance sales, send
checks wiSASE to PWA Tradefest '91, PO Box
L-734, Langhorne PA 19047. Talk-in on 145.25/
—~0.6 and 146.52 simplex. Contact Steve, (215)
752-1202.

KALAMAZOQO, MI The Southwest Mich ART
and the Kalamazoo ARC will co-sponsor the 9th
annual Kalamazoo Hamfest at the Kalamazoo
Central High School, starting at 8 AM. Set-up at 6
AM. Directions: US 131 to M-43, east to Drake
Rd., then north to the school. Free parking. Ad-
vance tickets $2, $3 at the door. Tables $1/ft, $4
minimum. Send requests and payment with SASE
before Oct. 13 to Gary Hazelton KB8PL, 67332
J32nd St., Lawton MI 49065. Make checks
payable to Kalamazoo Hamfesl.

CENTRALIA, IL The Centralia Wireless Assn,,
Inc. and Kaskaskia College R.E.A.C.H. Club will
co-sponsor a Hamfest at the Kaskaskia College
Gymnasium, Shattuc Rd., beginning at 8 AM. Set-
up at 7 AM. Free parking. Flea Market space w/1
table, $5. Admission/Main Prize tickets are $2
each or 3/%5. Mail ticket orders with an SASE to
Centralia Wireless Assn., Inc., Hamfest Tick-
ets, PO Box 1166, Centralia IL 62801 Talk-in.on
147 .27/ .87 and 443.2/448.2. For info contact Bud
King WASU, (618) 532-6606, or write to CWA,
Inc. at the above address,

TUCSON, AZ The 4th annual Tucson Hamfest,
sponsored by the Old Pueblo Radio Club, will be
held at the DeAnza Drive-In, from 7 AM-1 PM.
ARCA Meeting. Sellers $4 per space, Buyers $1.
Talk-in on 146.22/.82, 146.28/.88, 146.52 sim-
plex. Contact A.J. Pawlowski KB7KZ, 3418 W.
Green Trees Dr., Tucson AZ 85741, (602) 742-

2605.

WEST PALM BEACH, FL The Palm Beach Re-
peatar Assn. will sponsor the Palm Beach County
Hamfest Amateur Radio/Computer Show Sat.
from 8 AM=5 PM, and Sun, 8 AM-3 PM. at the
South Florida Fair Grounds Expo Center. Set-up
is Fri. from 2 PM-8 PM. Free parking. RV full-
hookup sites. FCC Exams begin at 9 AM both
days. Advance tickets $4, $5 at the door. Tickets

are valid both days. Flea Market tables are $15 in
advance, $17 at the door, it available. Tables valid

both days. Talk-in one hour before Hamfest hours
and one hour before set-up hours, on 147,165/
.7B5 repeater with 146.520 simplex for close-in
work. Contact Vi Kiekenapp KC4LCF, (407) 585-
9074.

CHATTANOOGA, TN The 13th annual Hamfest
Chattanoga Amateur Radio Convention (an ARRL
sanctioned Hamfest) and ARRL Delta Division
Convention, will be held in the South Hall of the
Chattanooga-Hamilton County Convention and
Trade Center. ARRL/VEC Exams given both days
at %:30 AM ($5.25). Send 610 form, check or MO,
and copy of license with any instant-upgrade info
for all exams to Bill Wiggins N4BMR, PO Box
23121, Chattanooga TN 37422, by Oct. 22nd.
Please specify either Sat. or Sun. as desired exam
date. No walk-ins. Bring original license and posi-
tive ID with you. Flea Market tables are $10 per
day, $15 per weekend; electrical power is $25
extra. For Flea Market info call Frank Gray
KC4TV, (615)899-7817 between 6§ PM and 10 PM
only. Talk-inon 146.19/.79. For Hamfest info write
to Hamfest Chattanooga, PO Box 3377, Chat-
tanooga TN 37404, For exhibitor info call Barbar-
ra Gregory WA4RMC, (615) 629-7911 during
work hours, or (615) 892-88889 aves.

SELLERSVILLE, PA The RF Hill ARC will spon-
sora Hamfest at the Pennsylvania National Guard
Armory, PA Rte. 152, stariing at 0800. Set-up at
0600. Admission $4. Talk-in on 145.310, 146.880,
146.520 simplex. VE Exams. Indoor and outdoor
Flea Market. Contact Bob Buonfiglio WG3X, 361
School House Rd., Souderton PA 18964. (215)
723-1016 eves. 1800-2200.

MARION, OH The Marion ARC will hold its 16th
annual Heart of Ohio Hamfest/Computer Show
from 0800-1500 hours at the Marion County Fair-
grounds Coliseum. Tickets $3.50 in advance,
$4.50 at the door. Tables §7. Talk-in on 146.52
simplex or 147.90/.30 repeater. Contact Dan
Burns N8JMF, 844 Robinson, Marion OH
43302. (614) 382-2384.

SPECIAL EVENT STATIONS

CHARLOTTE, NC The new Amateur Radio Ed-
ucation Center at the Discovery Place science
musaum will celebrate its opening by operating
from noon (Eastern Time) Nov. 2-noon Nov. 3.
The Mecklenburg ARS will operate the station as
W4BFB, primarily on phone in the bottom 50 kHz
of the General phone subbands on 75, 40 and 20
meters and around 28,400 kHz. For QSL and Cer-
tificate, send QSL card and 9x12 SASE with 2
units of first class postage to Ralph Eubanks,
6021 Coatbridge Lane, Charlotte NC 28212,

OCcT

VERMONT 5Special Event Stations from Ver-
mont will be operating 25 kHz up from the bottom
of the Novice and General bands to help celebrate
Vermont's 200th Birthday. RTTY/AMTOR etc. will
be in the digital subbands. To obtain a Special
Bicentennial Certificate, send $1 and a SASE to
Amateur Radio Bicentennial Project, PO Box
200, Graniteville VT 05654. Foreign stations,
send only SAE and IRC's to cover postags.
OCT5

OZARK, AL The Dale County ARES will operate
WD4NXN 1400Z2-2300Z to commemaorate the an-
nual Claybank Jamboree Arts and Craft Show.
Operation will be in the 40, 20 and 15 meter Gen-
gral HF subbands and the Novice 10 meter phone
band. For QSL, send contact number and SASE to
Special Event, WD4NXN, 208 Cherry Lane,
Ozrark AL 36360-2811.

OCT 5-6

CAPE COD, MA WB1U will be operating from
the Marconi Wireless Station site at South
Wellfleet (starting 1400Z) to commemaorate its
90th Anniversary (construction started in 1901).
Frequencies: General portions of 15, 20, and 40
meters (lower 25 kHz) and the Novice portions of
10 and 80 meters. For Certificate, send QSL and
9x12 SASE to Ray Hilson, 6 Sherman Place,
Norwalk CT D6851.

PITTSBURGH, PA The Breezeshooters ARC
will operate W3XX from the USS Requin 55481, a
Trench Class WWIl submarine, from 1400Z-
22002 each day, to celebrate the opening of the
Carnegie Science Center. Frequencies: 28.495,
21.365, 14.245. For a Q5L card send an SASE to
WB3LHD, 326 Sunset Dr., Bethel Park PA
15102.

BRUNSWICK, MD The Brunswick Radic Ama-
teur Groups are planning special event operations
for the annual Brunswick Railroad Days Celebra-
tion. Brunswick Hams will be signing with location
on phone and “/BSWK"' on CW from home QTHs
and the festival grounds. Freguencies: 28.300/
.325 MHz (SSB) in the daytime; 14.250/.265 MHz
(SSB), 7.100/.115 MHz (CW) and 3.675/.700 MHz
(CW) evenings and overnight, plus local VHF and
UHF. For a commemorative photo QSL of

|§

Brunswick Museum's Centennial Quilt, send QSL
1o BRAGS, PO Box 143, Brunswick MD 21716.

QUILCENE, WA Thea West Seattle ARC will op-
erate Station W7AW during the "Quilcene Slug
and Oyster DX Festival” from 1600 UTC-0400
UTC Oct. 12 and 1600 UTC-1900 UTC Oct. 13,
Frequencies: 7.225, 14,225, 21.125. For a com-
memorative QSL Certificate showing a friendly
slug and oyster al play, send QSL and a large
SASE to B. Tedd, 37719 59th Avenue SW, Seat-
tle WA 98116.

COLUMBUS, OH The Columbus ARA will oper-
ate Station WBTOQ in conjunction with the Colum-
bus USA Fastival, from Ocl. 12 at 0000 UTC-2400
UTC Oct. 13. Frequencies: 7.240, 14.340, 21.375,
10m MNovice phone band. A commemorative QSL
is offered to those who confirm contact with
WaTO. A Certificate will be sent to stations who
contact at least 10 Columbus area stations.
Plagques will be awarded to the two stations mak-
ing the most contacts. Exchange name, QTH and
signal report. Send QSLs and logs to Roger Dz-
wonczyk WB2EIG, 283 East Longview Ave.,
Columbus OH 43202, USA.

ROBINS AFB, GA The Middle Georgia RA will
operate KN4IE from the Museum of Aviation from
12002-2000Z to remember and preserve aviation
history on the 44th Anniversary of the breaking of
the sound barrier, Airpower or aviation notables
may be on the air for this event. Frequencies:
(SSB) 3044, 7244, 14244, 21344, 28344; (CW)
3644, 7144, 14144, 21144, and 28244, QRM/QRN
permitting. For a unique QSL card and/or certifi-
cate signed by World War Il Ace and God is My
Co-Pilot author BGen. Robert L. Scott, Jr., Re-
tired, QSL with SASE to Dave Shiplett WL7ACY,
PO Box 1078, Warner Robins, GA 31099.

OCT18-19

GILMER, TX Hams of Upshur County will oper-
ate NSQZK in conjunction with the 54th annual
East Texas Yamboree, Operation will be in the
General portion of the 40 and 20 metar phone
subbands, and in the Movice 10 meter phone sub-
band. For a certificate send QSL and a9x12 SASE

to KBSPAD, Rte. 2, Box 114, Diana TX 75640.

UNION, KY The Northern Kentucky ARC will op-
erate K4CO 1400-2100Z from Big Bone Lick

State Park in conjunction with the annual Sak Fes-
tival. Operation will be on 40, 20, 10 maters, and
147.375+ repeater. For a certificate, send 4x9
SASE and contact number to NKARC, PO Box
1062, Covington KY 41091.

ALCATRAZ ISLAND/PRISON The Sacramen-
to ARC will operate from the Officer’s Dining Hall
ot Alcatraz Prison 1700-2300 UTC. Three trans-
mitters will be on SSB frequencies 7.240, 14.280,
21.350 and 28.350 as best propagation parmits.
(SL with SASE 10 §.A.A.C., PO Box 162803,
Sacramento CA 95816.

WEST LAFAYETTE, IN The Purdue ARC will
operate W3YB from the campus of Purdue Univer-
sity 1400-2200 GMT, to celebrate Homecoming
Weekend. Frequencies: 7.280, 14.280, 21.380,
and 28.480 MHz (420 kHz) during the day as
propagation and QRM allow. W3YB, located in the
West Tower of the Purdue Memaorial Union, is
opan to campus visitors at this event.

OCT 19-20

ATHENS, GA The Athens RC will oparate
WA4BKF to celebrate Athens' most unusual prop-
erty owner, the "‘Tree That Owns itsalf.’" Opera-
tion will be in the General portions of the B0-15
bands and Novice 10 meter. For special QSL,
send QSL and No. 10 SASE to Bill Strickland
WAJ4FVT, 355 Segrest Cir., Athens GA 30605.

Q0T 23-25

NEW YORK CITY, NY The 22 Crew" operal-
ing WB2JKJ from the HG of the Radio Club of JHS
22 will celebrate the 11th anniversary of the Club
and their educational program EDUCOM. Join
them on 7.238 from 1200-1330 UTC then on to
21.395 till 2000 UTC, Wed. thru Thurs. For an
awesome (5L and surprise package, write to AC
of JHS 22, PO Box 1052, New York NY 10002, or
FAX itto us at (576) 674-9600.

OCT 31-NOV 1

BREVARD,NC The Transylvania County ARC will
operate W4EHV to celebrate Hallowaen from the
Devil's Courthouse in Transyivania County. Operal-
ing hours will be from Oct. 31 at 2100Z-02002
MNov. 1. Frequencias: (SSB) 3.860, 14.295, 21.385,
28.335, 50.150, 144.25; and 146.52 FM Simplex.
VHF Packet, KNAGC V NCAVL2.NC. For certifi-
cate, send a legal size or 9x12 SASE to W4EHV,
Erik Hansen, PO Box 10, Sapphire NC 28774.

AUTHORIZED COMMODORE SERVICE CENTER

FLAT RATES

Co4 540 C128 355
C128D $65 1541 &

AMIGA, PCs,
Peripherals

AS00, 1000, 2000,
A3000 & Comm. PCs

1571 DRIVES $50
Power Supply,
Heads & Motors not
included.

2120 West Main; Suite #7
Rapid City, 5D 57702

(605) 348-8333
We pay cash for used Commodore equipment (regardless of condition).

$6(), Comm. Printers &
Maonitors $45. Figure
$15-845 Pans.
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Concepts CONTROLLER | Control

¢ Autopatch

* User Programmable CW ID,
Control & User Codes & Timeouts

* [ntelligent CW ID ¢ Auxiliary Outputs » Easy
to Interface * Remote Base/Tape ® Reverse

Patch # Tailbeeps * 12 VCD Operation
* DTMF Decoder with Muting * Telemetry
* Control RX ® Response Tones ¢ Program-
mable COS Polarities ® Detailed Application
Manual with schematics ® 90-Day Warranty

Wired & Tested w/manual .... $239.95
Micro Computer Concepts
7869 Rustic Wood Drive
Dayton, OH 45424

513-233-9675

VISA

MaosterCord |

* |ntelligent CW ID

* Remote Base/Tape
w/Freq. Programming
of Kenwood, ICOM,
Yaesu HF Rigs

* Tailbeeps * DTMF
Decoder with Muting

» Auxiliary Outputs

*» Detailed Application
Manual with
schematics (25 pages)

WE&T....$139.95

VS-1000

ATV Repeater control
& video switcher
... $399.95
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e Battery saver
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ICOM IC-24AT Dual Bander

The dual bander of the future is here! ICOM's IC-24AT mini-handheld gives
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ing flexibility and performance.

¢ DTMF pad
.and more!
R.S.# page R.S.# page R.S.# page R.S.# page
164 Ace Communications of Indianapalis . . 26 10 Communication Specialist . . . 33" « JapanRadio ........... 28 134 Rose ... ... o sl o T B
B3 Ace Systems . . . WA 121 Communications Electronic 23 * JoGunn Enterprises .. . .. 40 254 Hnssumnbmlng .......... 47
« Advanced Electronic Applicalmns . g* 15 Comielco........ 65 285 JPS Communications 67 71 Rutland Amrays VR e
253 Alabama Amateur Elecironics 65 12 Connect Systems . 1 ¢ K-Comm 77 150 SatelilaCRy .. ... .........._.... B1*
67 Alinco Electronics 35° 146 Creative Control Products 43 » Kanironics. Inc. ... .. .. . 21 36 ScramblingNews .. ... ... ... __. 59
184 All Electronics Corporation 61 256 Delta Research . . _ .. B1 * KenwoodUSAComp......... .E\Mﬁﬁ 95 SensibleSolutions . . .............. 59
« Allband Radio o 257 Dehta Research __ . [{ 234 Lentini Communications . .. _ . [{ ] 167 Sescom, Inc 38
* Amatew Electronics Supply 39" 155 DigiMax .. . _ 47 47 Link-Com 77 281 Sinciabs : ciaaizazd
4 Amidon Associates 61,65 13 anpiur&_mw 7 101 Maxcom, Inc. 58* » Smith Design. s et
92 Antenna Expenmenter’s 43 = Down East Microwave 17 55 Meadowiake Corporation . 38 250 Software Systems Sl
236 Antennas West 43 114 E. H Yost 43 241 Media Mentors . 38° 244 Software Systems 57
Antennas West 43 ¢ EasyTech . 41 44 Metro Printing 27 198 Solarcon 40
135 Ant=nnas West 57 * Eavesdropping Dﬂectnn 43 86 MFJ Enterprises _ 1 183 Spectrum International .. B
296 Antennas West 29 + Electronic Distributors . . 37 160 Micro Computer Concepts 5 71 247 Startek . : ai 13
5 Antennas West 67 185 EhmmmcEngimering 43 144 Micro Control Specialites . . . .. 57 124 Texas Bug Catcher Antenna . . 70
90 Antennas West 38 8 Elktronics . . . ... 57 248 Motron Electronics - 65 * The Ham Center 77
107 Antennas West 73 *  Emcom Industries . ... .. 38 114 Mr. Nicad 43  ThePouch...... . 58
43 Ant-ventures 12 * Engineering Consuiting . . 26 54 NCG L | 150 The Radio Works . .. 58
18 Ant-ventures ; o 22 75 FairRadioSales .......... 43 246 North Country Fh}dlt: P g exin 0 115 The RF Connection . . . . 22
* Antique Radio Classified . . . . B5 169 G &G Electronics ......... 26 * (Oklahoma Communication Gantar .. B8 112 Time & Again . . .. b9
276 Artsci Publishing 69 172 Gap Antenna Products .. 44, 45 * OmarElectronics . ..... . 43 62TNR....... Rl . 69
* Associated Radio 79 195 Get-Tech . 47 102 ONV SafetyBelt .................. 58 299 Townsend Electronics ............. 26
16 Astron Corporation 63 183 GGTE g 43" 262 Outbacker AntennaSales. ... ... ... 59 22 TriEx....... _ . 53
21 B&B,Inc. . 67 282 Giehl Electronics. . . . . Ba « P.C.Electronics ........ 12,56° . UnwarsalHadm L, A
53 Barker & Williamson 70 17 GLB Electronics . .. : 55 152 Pac-Comm ..... cmrrrne 18 120 Van Gorden Engineering .. ... ... ..,
41 Barry Electronics Corporation 18 72 Glen HamnEngnaanrng o 26 178 Paﬂﬁi:ﬂ-lhleﬂmnpany Im . 3B 104 VIS Study Guides, Inc. . 58
42 Bilal Company 67 291 Gracilis 82 139 Palomar Telecom . ... ... __ .. . 38 * Vanguard Labs o WY e ety Cr N
168 Buckmaster Publishing 69" 182 Grapevine Group 40 264 Palomar Telecom .. ... 85 78 VectorControl Systems . ... . ______ 58
170 Buckmaster Publishing 43" 133 Greenhaligh labs . _ . 40 288 Performance Electronics . 27 259 VersalelCommunications ....______ 59
56 Buckmaster Publishing 67" « Ham Radio Classifieds 17 68 Penphex ; 75 14 VHF Commumnications |
7 Buckmaster Publishing 38 * Ham Radio Toy Store 17 243 Phillips-Tech . 43 191 WaWAssociales . . .. ..... . ...... . 49
¢ Butternut Electromics 5 57 Hamtronics, inc. _ . 31 145 QSO Software _ e 85 292 WalkerScentific, Inc. . ... .......... 458
184 CL& S Sales, Inc. 67 284 Heights Tower Systems 36 26 Quantum Instruments . . . 3 64 WinterDesigns . ... ............ .. 88
« (C8 City international 43 111 Houston Ham Convention 73 132 Quement Electronics 2453 20 Wolte Communications s, BB
¢ Cellular Secunty Group B85 179 lcom cve* 24 Quorum Communications 24 » Yaesu Electronics Corporation . .. ... CV3
265 Chipswitch 22 33 ingenious Software 71 58 Radio Engineers 47
186 Coaxial Dynamics 75 7 I:F&rne: Systems .. 77 279 HmEmurgnm. EE Bold listings are 73's new advertisers this month.
156 Commpute Corporation 65 42 lsotron 67 34 Hamsey Electronics 15" *advertisers who have contributed to the national
89 Communication Concepts, Inc 65 270 J-Com vk TS » RF Parts Co. 51" advisory commitiee{MIAC)

72 73 Amateur Radio Today = October, 1991



CIRCLE 111 ON READER SERVICE CARD

Continued from page 46
capacitance, and set both switches to about H
the center of their ranges. o u St o n

With the transceiver adjusted for a few = I
watts output on CW, key the transceiver and c .v t 9 1
adjust both wafer switches for the lowest om en Ion
SWR indication. Then, adjust C1 while
changing the position of one or both wafer : .
E“';Rllﬂlﬂs Ilﬂw as P?;mblﬂit'_l“hi ;;S?_ally will The Sheraton Crown Hotel - Intercontinental Airport

e 1.1:1 or lower with most installations.

There may be more than one pair of switch November 8-10, 1991
?ﬂ;iiiﬂfithwmcir lpﬁrﬂldt_me a_nfSWR ?ﬂlﬂﬁ Featured Speakers:

ot 3 atisfact ,
modern traz:cgeivers, cﬁa;;gm;?f Drnll;nih Mu_sa Manarov - U2MIR
switches a single position one way or the Boris Stepanov - UW3AX
other should allow adjusting C1 for an even Com-Vention '91, P.O. Box 742183, Houston, TX 77274-2183
lower SWR indication.

Although it may be necessary to change the
positions of the wafer switches when going
from one end of 80 meters to the other, on the
higher bands a slight adjustment of C1 should
allow the SWR to be brought back to 1.1:1.

Conclusion

The low-pass antenna tuner is an efficient,
wide-range, easy-to-build-and-use accessory
for your station. It covers the 3-30 MHz
range. It can also be used as an L-circuit tuner
to feed random wires as well as low- and
high-impedance end-fed antennas. Because it
also reduces harmonics by as much as 20 dB,
using it properly will endear you to the XYL
or OM—and to your neighbors. &

Contact J. Frank Brumbaugh KB42GC at 82
Liddell Street, Buffalo NY 14212-1824.

Range Extender for
2 meter Handhelds
* Boosts Signal from Flex
& 14 wave Antennas
* Lowers Radiation Angle
+ Improves both Receive

« Easily Concealed

« Snaps on Handheld and Transmit ! . |
 Adde o Btk of Helght | Pertemance The QuantumHam Battery™ may  status is continuously monitored
— AntermasWest i EZ%:E%&:Z“ iy be the last rechargeable battery by a unique L.E.D. display. Its
B e @ you'll purchase. lts 12 volt2.1amp  sealed lead cells maintain charge
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THE KlFl) 12 EMEN’ = A simple coiled cord connects “memory” effect of nicads.
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) Fﬁﬂmlggg- _%FECIF_'FM;;;’;H; another cord — without the events, field day, camping, boating,
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| *?;:éiﬁ'm;‘ o D and chargers. The Ham Battery even two at once with dual outputs.
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oy R L L how much power 2 L_ 0 o7 solution for long lasting
s Bl el e o remains. The battery’s \ A :»;TUM L H-T power.
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Number 20 on your Feedback card

Rr1rYLo0OP

Marc |. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

Frequency Specification

Boy, did | open a can of worms a few
months ago! Last July | asked for your
opinions on specifying RTTY frequen-
cies.

To recap the problem, for those who
may have come in late, the question
was raised as to whether the mark, the
space, or somewhere in between,
should be used to specify the frequen-
cyofa RTTY signal.

Edwin R. Ranson K5ER of Mustang,
Oklahoma, writes: “The question of
how to specity an amateur HF digital
signal's frequency has been kicked
around at least as long as | have been
on digital modes, and that's since
1966. Back then, it was pretty standard
to specify the mark tone as the operal-
ing frequency, but that was before the
days of digital readouts and frequency
counters becoming so common. We
were lucky to know our operating fre-
quency within a kHz (in those days, a
kHz was called a 'kc').

"1 can lell you how the military and
the NTIA (the Federal Government’s
equivalent of the FCC) specifies fre-
quencies. It is the center frequency of
the occupied spectrum. For example,
for a voice upper sideband SSB emis-
sion, the assigned frequency would be
1.5 kHz above the (suppressed) carrier
frequency, since the signal occupies
the spectrum between the (sup-
pressed) carrier frequency and the car-
rier plus the highest modulation fre-
quency. (Voice bandwlidth is con-
sidered 3.0 kHz wide.) So, if your carri-
er frequency is 14.300, the assigned
operating frequency would be
14.3015. For CW, FM, and AM modes,
the center of the occupied spectrum Is
the carrier frequency, so the assigned
frequency and the carrier frequency
would be one and the same,

“The same method is used for all
emission types, including FSK modes.
S0, if your mark is on 14.070, that
puts your space on 14.06983 (with a
170 Hz shift, with a low space frequen-
cy), and your operating frequency is
14.069915. Whal's the dial read on
your transceiver? Depends on the
scheme you are using, and, if you have
a ATTY mode, the scheme the manu-
facturer used. Confusing? Nol really
for channelized operation. Figure il out
once, program it in, {(or order the right
crystal) and you're there.

“‘But for the way we amaleurs oper-
ate, that method leaves something to
be desired. Personally, | think it makes
more sense o specify the mark fre-
quency as the “operaling” frequency,
because that's something you can
measure with a counter. Since there
are several different modulation
schemes, the standard should be the

Amateur Radio Teletype

lowest common denominator. Whatev-
er we use, there should be some sore
of standard, so when you want 1o find
the station who said he would be on
14.074, there is an unambiguous un-
derstanding of what that number
means.”’

Another opinion was proffered by Kit
Kohimoos WE1SO, whose work we
have enjoyed as well in these pages.
Kit writes, "'l suggest that you consider
what the FCC monitoring station will
hear [to] determine the answer. When |
am setting my frequency close to a
band edge, | always calculate the ex-
treme limit of my transmitted sideband
in the direction of the band edge, then |
set the transmitter frequency so that
there is at least a 1 kHz guard band
beyond the limits of my signal.

"“It's obvious, therefore, that with AF-
SK the operator should center the indi-
cated frequency about 4 kHz inside the
lower band edge if the shift is down,
and vice versa if [he's] near the upper
band limit and shifting up."

As if not to be outdone, the August
1991 issue of QST carries an article on
page 28, entitled “What Your Frequen-
cy Display Really Tells You." Covering
much of what we have brought up,
asked about, and speculated upon,
this five-page article answers some
questions, raises a few more, and
fleshes out the topic nicely. It's good
reading, and | recommend it to anyone
who is interested.

On the flip side, Kit is looking for
an "‘elementary cartridge and in-
terface. . .to put a C-64 on RTTY,
AMTOR, and CW."' He's been running
a Sinclair ZX81 with software by AF8J
and a home-brew interface, but finds it
subject to occasional strange fricks
which he supposes are due to "RHFI,
punching the wrong key, or just the
whims of nature.”

A related question comes from J.R.
Popkin-Clurman VE7YT of Ganges,
B.C., who is another C-64 owner. He
writes that he *'. . . recently acquired a
Commodore 64. | have had a Kantron-
ics UTU a number of years, but have
never tried to use it until now.

"I would greatly appreciate il if you
will tell me how to marry the Com-
modore 64 and the UTU so | can use it
for AMTOR. | am presently on RTTY
using a 28KSR with an ST5000."

Segueing into AMTOR, a Mr. Felsen-
feld from Yorktown, New York, is look-
ing for some introductory texts and cur-
rent newsletters on AMTOR.

For all these, | turn the floor open to
you all. While | recall a number of sim-
ple cartridges and the like for the C-64
in years past, | have noidea if these are
still available. A company called Mi-
crolog, located here in Maryland, pro-
duced one such device. | can find no
trace of Microlog at present.

As lo texts, | really know of no single
source other than those reviewed in
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this column in the last few years. Read-
ers {and authors) aware of such materi-
al are also invited to keep me posted on
new developments in the field of pub-
lished information,

Try a New Band

And finally, a proposal. David Ovad
NP2H of Blairstown, New Jersey,
writes that, **. . .in reading '‘RTTY
Loop’ in the August issue of 73, | find
myself in full agreement with William
Martin N7EU. | also have found littie
AMTOR activity on either 30 or 40 me-
ters. | will sometimes call CQ many
times on 30 meters especially, only to
find no one is on the band. | know the
band is open as | use it tolog on to NDIA
(APLINK) on 10.1405, When | do find a
QSO0, the other person is as surprised
as | am to find activity.

""Maybe we should declare Thanks-
giving weekend an HF digital ‘Try a
New Band' weekend. | say let’s give 20
meters a little breathing room. With the
sunspot cycle declining, 7 and 10 MHz
will become more and more valuable,
propagation-wise."

As they say, Dave, “Use itorloseit!”
Our dear Wayne has been promoting
wider band use for years. Maybe il's
about time we listened to him.

More on tap for next month, in-
cluding more software, and more
input from you all. Keep me posted
on your digital activities, and lel me
know what you think of a digital
Thanksgiving. Drop me a note al
the traditional mail address above,
or CompuServe (75036,2501) or Del-
phi (MARCWA3AJR). I'll be lis-

tening! )

Number 21 on your Feedback card

Ham HELP

We are happy to provide Ham Help listings
free on a space available basis. To make our
job easver and fo ensure that your histing i1s
correct, please lype or pnint your request
clearly, double spaced, on a full (8%~ x 11°)
sheet of paper. You may also upload a listing
as E-mail to Sysop lo the 73 BBS /Hamheip
SIG. (2400 baud, 8 data bits, no parity, 1 stop
bit. (603) 525-4438). Use upper- and lower-
case lefters where appropriate Also, print
numbers carefully—a 1, for example, can be
misread as the letters 1 or i, or even the num-
ber 7. Thank you for your cooperation.

The Commodore/Vic-20 Ham Radio User
Group has software for trade. Shareware or
public domain ham-radio-related software on-
ly. All disks are on 5% " format. Donations to
the library are welcome. Write to Moward S.
Bacon KC4CIQ, 213 Holly Ave,, So. Piltsburg
TN 37380,

WANTED: Any kind of HF, UHF, or VHF
radio equipment that you no longer need,
This is needed to help get a now-defunct high
school ham club back on the air. Please halp
by donating to Roger Bacon H.5. Ham Club
WBMTM, c/o Dan Gettelfinger NBNTL, 8623
Pringle Dr,, Cincinnati OH 45231. Thank you.

NEEDED: Manual/schematic for EICO 369
Sweep Generator. | will pay for the effort. C.
Chadwick N4GTX, PO Box 1381, Palatine IL
60078. (708) 358-3603.

WANTED: Schematic lor Drake Model 2C
Receiver | will pay copying and mailing costs.
Larry Keith KFBBX, 4251 Meadowsweet! Dr.,
Dayton OH 45424, (513) 233-1148

My husband is in the Air Force so | am
studying for my Novice license while sta-
tionead in the Nethertands. |'m a complete be-
ginner and would appreciate a “'ham radio
pen pal" 1o help me along. Mrs. Suzanne
Dickerson, 32CSG, PSC 75 Box 1726, APO
AE 09719,

Pastor ol small country church desires to
communicate with missionanes in Brazil and
Mexico, but is on a limited budget. If you have
an older HF rig gathering dust, can you help?
Contact Pastor Michael Crowell NSUJA, 4510
FM 1954-At. 6, Wichita Falls TX 76301. (817)
3224606

Any MILITARY/DOD active or retired Hams
wishing information on operations in Ger-
many, (frequencies, equipment, license re-
gquiremeants, etc ) send SASE to Robert Dick-

Your Bulletin Board

son Ret., PSC 1 Box R-4988, APO AE
O09009-4988

Members of the Oregon Region Relay
Council continue their drive for funds, to do-
nate a fully operational 2m repeater 1o the
Khabarovsk Amateur Radio operators of the
Soviet Union. The Khabarovsk area of the
Soviet Union does not currently have any re-
peaters. Please send donations to Oregon
Region Relay Council Inc., P.O. Box 25451,
Portland OR 97225-0451.

| would like to be in contact with other hams
who enjoy on-going role-playing games. If
you are interested in joining, write me and
let's set up a sked. Doug Brown KC4RSL, At
4, Box 538, Commerce GA 30529.

WANTED: A copy of the manual for the
Heath SB-630 Station Console. Bob Schlegel
N7BH, 2302 286 St E., Roy WA 98580.

| would like to purchase copies of Popular
Electronics and Electronics ustrated maga-
zines which were published between 1963
and 1983, also schematic/data on a Royce
Model 1-406 H-T 5W transceiver (manufac-
tured Apr. 1977). Thank you. R.E. Cassels
KASJTX, P.O. Bax 11, Atoka OK 74525,

| am requesting an operator's manual for
the Yaesu FT-209RH 2-meter. | will pay copy
and postage costs. Thank you. Vicente Lopez
NP4MZ, 60 Moore S1.-5J, Brookiyn NY
11206.

EROC, the Environmental Radio Opera-
tor's Coalition, has started a net on 14.330
MHz every Saturday at 1900Z. The EROC net
is designed to promote goodwill between am-
ateurs and to promole environmental aware-
ness through the fnendly discussion of topics.
This net also handles traffic. Please join us in
a cause worthy of amateur radio’s use. If you
are interested in helping the EROC directly,
write the net manager, Greg Beaver NSLA/,
184 Maplewood Dr., East Lansing M| 48823,
or call (517} 351-7785.

WANTED: Schematics only, for Galaxy GT-
550, and/or power supply AC-400 and RV550
VFO. | will pay for copying and postage.
Stephen Brzoska N2MHQ, 27 Willow St
Washington NJ 07882

| am requesting an operator's manual for
the Yaesu FT-209RH 2 meter. | will pay copy
and postage costs. Thank you. Vincen! Lopez
NP4MZ, 60 Moore 5t., 5J, Brooklyn NY 11206



The HF5B “Butterfly”™
A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Dipole on 17 Meters

Butternut
Verticals

Butternut's HF
verficals use
highest-Q tuning
circuits (not lossy
traps!) to outperform
all multiband designs
of comparable size!

Model HF6V

*80. 40 30. 20 15 and 10 melers
aulomanc bandswitching
*Add-on kil for 17 and 12 melars
avalable fow
26 11 tall

Model HF2V

*Designed for the low-band DXer

s Unique design reduces sizg
but not performance.

* No IDSE? tr&pﬁ; full s Aulomatic bandswitching on B0 and
element radiates on 40 meters
all bands. *Add-on umils for 160 and 30 or 20

e Turns with TV Abighlei
=32 leet tall - may be top loaded for

rotor additignal bandwidlh

» 19 1bs.

For more information see your
dealer or writ= for a free brochure

/42~ BUTTERNUT ELECTRONICS CO. °
. 405 East Market, Lockhart, TX 78644

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWD/RFL

C. W. power in Coaxial transmission lines.

81000A is comprised of a built-in line

section, direct reading 3-scale

meter protected by a shock-proof

housing. Quick-match connectors,

plus a complete selection of plug-in

elements, gives the FRONT RUNNER

reliability, durability, flexibility

and adaptability with a two year

warranty. . W
Contact us for your nearest - T
authorized Coaxial Dynamics |
representative or distributor in

our world-wide sales network.

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway 1§ -
Cleveland, Ohio 44135 /i % R
216-267-2233 et "
1-800-COAXIAL

Fax: 1-216-267-3142

Service and Dependability...A Part of Every Product
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REMEMBER...A LOW COST POWER PACK

WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN

. ' 'PﬁC-KS FOR
PERIPHEX POWER =

) [IME

\‘Q\.SUPEH PACKS FOR
\\\‘E» ICOM 2/4SAT & 24AT
g BP-83 7.2V 600mah
S $33.5U
BP-83S 7.2V 750mah
$43.50
EXTENDED BP-84 7.2V 1000mah
CAPACITY ¢57.00
. BP-84S 7.2V 1400mah
$63.00
BP-85S 12V 800mah
$76.00
SAVE ON THESE POPULAR
PERIPHEX POWER PACKS
BP-7S 13.2V 1200mah ... $65.00
BP-8S 9.6V 1200mah ... $65.00

—SAVE WITH THESE

N YAESU VALUES
'_____.--""

FNB-4SH 12V 1000mah
é& $71.00
. A FNB-14S 7.2V 1400mah
$59.75
FNB-17 7.2V 600mah
\ $35.00

FNB-12 12V 500mah

5.95
"SEND FOR FREE FNB-2 153.3\: 500mah
CATALOG" $22.50

< KENUﬁ(’)-D_\/

PERFORMANCE PLUS
=

BIG SAVINGS! &W

PB-25/26S 8.4V 300mah r‘ o

B

$65.00
PB-1 12V 1200mah
$67.00
PB-8S 12V 800mah
$59.00

Manufactured in the U.5.A. with matched cells, these
super Packs feature shon circuil protection and
overcharge protection, and a 12 month warranty.

All inserts in stock or available from authorized dealers.

CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS.

i

Add $4.00 Shipping & Handling.
Connecticut residents add 8% tax.

JilBPCRIPHEX Inc.

149 Palmer Road, Southbury CT 06488

8006348132
In Cannecticut 20326423985 — FAX 2032626943
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Radio Fun

If you were one of the smart ones, your subscription to
Radio Fun began with the premier summer issue. If you
waited, you're too late. The premier issue sold out in
three weeks.

Radio Fun 1s packed full of information to help you get
more fun out of amateur radio. Basic “"how-to’" articles
will get you up and running on packet, ATV, RTTY,
DXing, and the dozens of other activities that make
amateur radio such a great hobby. You’ll get equipment
reviews geared toward the newcomer, letting you know
how to get the most out of your new or used gear. We'll
help you upgrade to a higher class license with monthly
columns designed to teach you what you need to know
in a fun and exciting way. We’ll answer your questions
on hundreds of things—how to check into a new repeater
—how to build a QRP transmitter—how to get on the
ham sattelites—how to fix that broken rig—how a transis-

tor works—You’ll find 1t all, and more, in the pages
of Radio Fun.

Monthly publication begins with the September issue, so
don’t wait another minute. Subscribe today and you still

Radio Fun
— Premier Collector’s Issue

in | Welcome to Radio Fun
i A new amatenr radio magazine.
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get the charter subscription rate of only $9.97 for one year (though we can’t guarantee that price for much longer). 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

out of amateur radio—Radio Fun!

- —— - — = — = = =

12 issues of Radio Fun —I

Get more fun

. LIYES! Sign me up right now! ~ fors9.97.

| nName CALL
outofradio | __
with Radio Fun. |
CITY STATE zZIP
| ME-C S vigal " Amex -~ Check. — $i0cashi. . - MO.__
|
1 year_$9 @ 97 I CARD # EXPIRES
Charter Subscription Rate Class License Year licensed 73 Subscriber
I QST subscriber CQ Subscriber

1-800-722-7790

Mail to: Radio Fun; PO Box 4926, Manchester, NH 03108

[Yes, you can call it in via 800-722-7790 or fax it to 603-525-4423]

Canada add $7.00 plus .70 GST. Foreign add $12.00 surface, $36.00 airmail. Newsstand Rate $24.00. Basic Subscription Rate $14.97.
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== PktGOLD MultiMode
PK232, PK88 Owners !!
Your upgrade is here.

_'_\
[ o)
[ ==, oo

Features: Direct Maildro
File transfers, Conference bridge
monitoring even while cnnnecteri DOS shell,
Advanced Scroll back, Cutand pasta editor, and
more. Simply the best prngram fnr PK88/PK232.

Online command 55; =7
and mode help. |[ii:iEsss, <= NetView |

AMTOR:

PK232 owners,
Amtor has never
been so easy to
use. On screen
you see whether
you are sender or \= - -
receiver, RQ or traffic, FEC, SELFEE AHEIlstan
etc. If you have a PK88, ‘and upgrade to the
PK232, you'll find AMTOR operation as easy as
Packet using our "quick connects” system and
other operating tools. The best !Jrngram for
Baudot, Morse, Navtex, TDM, Ascii and SIAM,
the AEA Signal Analysis mode.

Read the AEA advertisement "Many
superior programs have been written for Host
Mode" Know what prﬁiram they're talklnF
about? If you guessed PktGOLD, ynu re right!

ﬂrdermlg Price: $59.95 g.:n add Ta:} plus
$5 S&H. InterFlex Systems EEIRH ur?

P.O. Box 6418 Laguna Niguel, CA 92607-6418
(714) 496- 6639 VISA/MasterCard welcome.

support, Binary
nnﬂnunus
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Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144
Conbnental U S & Tatas

RAN AMTONIL TERAS
CENTER
sALES AMATEUR RADIO SERVICE

5730Mobud  San Antomio, TX 78238 (512)BB0-6110
FAX (512) B47-8007

KON

THEHX

REPEATER LINK CONTROLLER

LINK 1
R

RLC-6

MAIN
REPEATER

LINK COMM RLC-6
= ALLOWS 3 HUB OR CHAIN LINKS

* CAN BE INTERFACED TO MOST REPEATER
CONTROLLERS

* DIRECT CONNECTION TO S-COMM 5/6
REPEATER CONTROLLERS

« HALF OR FULL DUPLEX LINK

* REQUIRES ONLY 3 LOGIC LINES FOR CONTROL

=-|  ONLY $149.95

LED DISPLAY BOARD .
N I B e e v e

LINK COMM
PO BOX 1071 = BOZEMAN, MT 53771
(406) 587-4085

. $29.905
$9.95

ATTENTION REPEATER OWNERS —DELTATONE "2.0

The Ultimate 16-Digit DTMF Repeater Programmer

DELTATONE™ 2.0, the perfect complement (o your repeater controlier investment. DELTATONE and
vour MS-DOS computer offer unlimited 16-digit tone generation for local or remote programming of your
repeater controller. DELTATONE accepts programming commands from a file created using your favorite word
processor. Commands and comments can be freely mixed within the file. DELTATONE's intelligent device
driver conveniently sends only the commands to the DELTATONE interface via your printer porl

= i o - D - e -
» Efforlless nslaliation program:. p . * Transtormer coupled, balanced 600 ohm adjus!
« DTMFTONE SYS Inteligent device drver .";'I E able 1o -10 dbm output fevel
LA E R ..I-:.:_‘.' T8 el S | T : " - . o
uses less than 2K system memary + 1’ = Lﬂ_l_j LQ] [E] | Elf . E?j::;ari -:Sntrr_wllen relay conacts for PTT of
=5 SWHCTNG
ol bt v S o L G ‘ ‘ : E ® A5Y A e f'_"r'lr"r clion inlerfaces airaeclhy 16
printer ports without interfernng with nor o i il el i s ilaa i
> r | ~ e ; i o annra ;
mal prinler oneration | : E @ @ controller: radio of user supphed approved

[elephone CouHer

You simply won't find a more flexible and powerful hardware/software package for generating DTMF tones. 30-DAY MONEY-BACK

GUARANTEE. Well aven guarantee your complete satisfaction with :!'EL'AT{ZI‘-.I[ in 30 days, or return it for your money back. I1's your
apporiunity 1o put the power of DELTATONE 2.0 1o work for you
$'| 49 Includes Interface /Software

Check, MO, VISA or MASTER

DELTA RESEARCH

- RISK FREE!
PO Box 13677 » Wauwatosa, Wi 53213
FAX or Phone Weekdays (414) 353-4567
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| N

i

Jet._ S

Accepted + $4 for S&H
(WI Res. Add 5% Sales Tax)

“N&W ‘fﬂ}hrfﬂ!ﬂﬁy {Ei&ftﬁ"ﬁt“adj ;:ﬂrwaﬁs ar;y H’HFﬂr UHF FM {Ersewar mt& a smSiﬁve Dupﬁ[&r shift raﬂm
direction finder. Stmp!y
- with m:};mgter inteﬂana,
;,-;-mr details.

mppmz smms, mc.

,-'ERFERENGE LOCATION

; ._-;_};_-.* sn tuﬂmﬂ Hﬂiz
. !:* cahla W Leaks
- -;ﬂ.-:ir Janﬁnﬁd Eapaaters
Bx EEB Sii‘as

.. - 5

into receiver’s antenna and external speaker jacks. Models available
estzﬂd spaﬁf:h f’xa‘ﬂ sﬂa ﬂr munna 5{} MHz* to T GHz calf uﬁwm&'ﬁ’-

m flox 3181‘9‘ e {Gﬂﬂ} 488.9755
 Phoenix, AZ ssm m (602) 4881295

EIHBLE :I. 3 DN HE.!.DEH SE‘H‘JIEE CARD

Heterodyne Headache #21.335

(et fast relief with a Why listen to carriers?

= ™ The MagicNotch filter:
Magic|Notch

is Fully automatic. No tuning is necessary.
automatic notch audio filter

WHY ARE THE PX NETS
ALL ON THE NATIONAL

= gasily installs between the rig andan
external speaker or headphones,

« ¢an be lefi onall the time while operating
S5B.

« shows filter operation with its 2 color
LED.

Magically removes all . allowsyoutowork ans4SSBsignal under $11495 % P
heterodynes caused by 4 20 over 9 carrier,
tuners, carriers, CW, -« requires12 VDC—usually available from UPS shipping included

the accessory jack on your rig.

computer RF1 and other
similar QRM!

CA residents please add sales tax

j*Com - PO Box 194 T - Ben Lomond CA 95005 - (408) 335-9120
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NEW!

DJ-560T Twinband

« L TCSS Encode/Decode Built-in

» AX: 130-173.995 MHz
400-519.995 MHz

« X VHF-UHF Amateur Bands

* Feature Packed

Best twin band value!
*Handies"

DJ-120T=DJ-160T & 460T+DJ-200T
*NEW" DJ-560T Twin Band "NEW"

1-800-666-0908

DR-110T 2M Mobile

= 45 Watt - Mini Size

» CTCSS Encode/Decode Built-In
» Modifiable for Cap & Mars

« Great Value/Packet Favorite

*Mobiles*

DR-110T &410T«DR-112T (NEW)
*DR-510T=DR-570T=DR-580T (NEW)

ALINCO

LOW DISCOUNT PRICES - FULL LINE OF ACCESSORIES

LENTINI COMMUNICATIONS

21 Garfield St., Newington, CT 06111
New equipment pricing and orders 1-800-666-0908 Out of State.
Tech questions, used gear, info 203-666-6227

We carry most major brands. -_._,A W WE SHIP UPS
= o] G.0DSWELGOME
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Hours: Mon-Fri. 10-6 Sat. 10—-4
CIRCLE 234 ON READER SERVICE CARD
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Number 22 on your Feedback card

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

HW-9 Thump Suppressers

The mail has been running heavy lately
since the word has gotten out the HW-8 is
no more, Take it from me, if you hear of
or get a catalog in the mail from Heath
with the HW-9 listed for sale, they're all
gone. What units Heath did have were
soid at the Dayton Hamvention in no
time. If you're lucky enough to have an
HW-9, we might as well do a little bit of fix
up work onit,

When the HW-9 goes to transmit, the
audio line is shorted to ground via Q303,
resulting in a rather loud thump. Jack Lau
KHBCP has a simple and easy fix to sup-
press this thump. He just added a JFET in
series with the audio line. Instead ol
grounding the audio, he opens it up. A lot
of HW-9s have Zack's thump suppresser
installed.

Another varsion of the thump suppress-
er comes from Paul Levesque KB1MJ. In-
stead of using a JFET to open the audio
line, Paul used a 4066 CMOS chip (see
Figure 1). This chip has several switches
inside. By wiring up the different switches,
he mutes the audio while at the same time
creating an opening in the audio line. This
chip also eliminates the thump from the
HW-9's audio. See the schematic for more
details.

Bandwidth Improvement

Paul has also improved the HW-9's ex-
cessive bandwidth. He writes:

""Perhaps the most annaying fault in the
Heath HW-9 is its excessive 3 kHz band-
width and the desensitizing of the receiver
via AGC driven by strong signals in the
passband.

“I've bean quite successful with the 400
Hz, 3-pole crystal filter suggested by Wes

Low Power Operation

Hayward when driven with a high gain FET
in order to simplify the required changes. |
can now operate on 40 meters at night, a
feat found to be impossible with the origi-
nal design. See Figure 2.

"I have purchased a small quantity of
crystals and have matched them very
closely in sets of three in order to provide
optimum filter performance. Three crys-
tals and the two 680 pF capacitors | have
mounted to a small PC board creale a
‘drop-in replacement’ for the original
Heath filter FL301. A high gain FET from
the J308 family provides a direct substi-
tute for Q301, and increases the IF gain, A
small toroidal transformer established the
impedance match between the FET and
the input of the crystal filter.

| can provide a limited number of com-
plete parts kits with step-by-step instruc-
lions for this conversion to the HW-9 users
who are interested in improving the selec-
livity and AGC function of their trans-
ceivers. Keep in mind you'll forfeit the abil-
ity 1o copy SSB with this modification. The
coslt of the kit is $26. Write me a note if you
are interested in more details. Should the
demand exceed my supply, orders will be
honored in the order received.” Write Paul
Levesgue KB1MJ at 14 Wesley Street,
Dedham MA 02026. Don’t send your let-
lers 1o me; route them to Paul for the filter

Calming the Transmitter

I've received several letters and even
some phone calls about transmitter insta-
bility in the HW-9. There is really no one
fix, but rather several fixes that might cure
the instability. Some HW-3s, like the one |
owned, exhibit no instability. | think some
cases of instability may be traced back to
how the rig was assembled.

When there is instability, it seems to oc-
cur mostly on the 15 and 10 meter bands.
Adjusting the drive above 3 watls on 10
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Figure 2. The audio response with the KB1M.J crystal filter circuil.

meters will slam the meter all the way over.
This is a good indication of instability. If
you have a high SWR on a resonant anten-
na, but a good SWR into a dummy load,
you've got instahility problems, too.

Several fixes may help you calm down
your HW-9. First, re-solder the PA compo-
nents as close to the board as possible.
Excess lead length will cause problems.
Also, change Q402 to a 2N4401 transistor,
Since the circuit seems to be quite sensi-
tive to transistor parameters, more than
one might have to be tried. In real stubbormn
cases, iry changing C434 1o a slightly
smaller value. Check the temperature of
the PA's heat sinks. If one is really hot, and
the other is cold, you might have one dead
final transistor. This makes the other one
work harder, upsets the design parame-
ters of the PA stage, and results in trans-
mitter instability. Both heal sinks should
be comfortably warm after a five minute
QsO.
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Figure 1. The key-thump suppressor for the HW-9. Courtesy of Paul Levesque KB1MJ,
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The driver stage, Q404, uses inverse
feedbackintheformof R414 and C432. To
reduce the drive, decrease the value of
R414. Go down in small amounts; you
don't want to reduce the drive to the point
of reducing the power outpul. These "fix-
es’’ should calm down the HW-9's trans-
mtter.

Looking for Trouble

MNow, what about the HW-9 that will only
put out one watt? Try inserting an amme-
ter in series with the supply leads. If the
input current is excessive, with little RF
being produced, your best bel is to start
looking at diode D407 for the source of the
trouble. If the diode goes bad, almost all of
the power from the transmitter goes to
transformer T404, Nothing bad happens,
but you'll only see a watt or two on any of
the bands.

Some of the modifications you may
have done to improve the sensitivity of the
HW-9's receiver call for replacing the
diodes in the front end T/R switching
scheme. The diodes are low power Shot-
tky diodes. If you have replaced D407 with
the Shottky diode or the recommended
HP 5082-2835 diodes, D407 will fail, Diode
D407 requires at least a 50 volt rating.
There's a ot of RF across it during trans-
mit.

Since Heath has dropped the entire line
of ham kits, many of you have written to
me, asking for schemaltics for the
HW-7, HW-8, and the HW-9. Heath will still
sell you a copy of the HW-7 manual for
$17.50. Manuals for the rest ol the QRP
rigs should also be available. | don’t know
about parts. Heath tells me they only stock
parts for five years after production ends.
Call Heath for more details if you're look-
ing for parts.

| have about 200 copies left of the Hot
Water Handbook (containing modifica-
tions for the Heath HW series of rigs). After
they're gone, that's itl There'll be no more
printed. If you want a copy, send $8.95 to
me, Mike Bryce WBBVGE, at the above
address.

Since we have covered both the HW-8
and the HW-9, pick up one at the hamfest.
They're a lot of fun to fix and modify, and
with the days growing shorter, tinkering is
especially fun. [}
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Never Say Die continved from page 4

the technology of the information age.
Yet | feel I'm getting nowhere in help-
ing this desperately needed growth,
We're seeing a spurt now as a result of
the no-code license, but | had to fight
the ARRL for that damned thing for 30
years. Heck, we wouldn't have a Novice
license now if it hadn't been for FCC
Commissioner George Sterling W1AE
jamming it down the ARRL throats.
Once you understand how our Amer-
ican system works, it's easy to make
money. Pathetically easy. And, at the
same lime, you can do things which
need o be done o improve the world.

improve the music, the publishing, and
the educational businesses,

When you work smart you have time
to play too, so it being apple season
right now, I'm spending a couple hours
a day canning my homemade apple-
sauce. . .the best in the world. You
know, | should plant a whole orchard of
Golden Transparent apples and go into
the business of making this apple-
sauce. There's nothing like it at any
price, and it lasts perfectly for years
when you freeze il. If you stop by and
say hello, I'll give you a taste and com-
pletely ruin your acceplance of canned
applesauce for life. Hmmm, lel's
see . . .if each tree will make about 300
quarts every two years . . ..

No, I've got lo stop coming up with
new business ideas. Did | tell you about
my “‘Hurry Curry'* business? Probably
not, since someone would surely make
zillions with it, and all I'd get would be a
1% chance at gratitude. That's a good
one to save for my old age.

Tell you what: If you'd like to take off
a few days and talk with me about
building amateur radio, making mon-
ey, and such trivia, you're invited to
attend the 16th Annual Winter Ham
Colloquium in Aspen, February 1-8.
We'll ski during the day, HTs in hand,
in order to clear our minds for the stren-
uous evening dinner conferences. Just
be there and check in on the local re-
peater for conference details. Chuck
KO11 will lead the expert skiers. I'll be
in charge of the aged and infirm who
have to stick to the intermediate
slopes. Just one more year and | get to
ski free!

Shooting The Messenger

Having had a note from a reader
about his frustrations in trying to get
Bell Helicopters to correct a tault in the
wiring harmess of a new helicopter, |
was interested to find that he'd been
laid off . . .and that the V-22 he warned
them about crashed on ils maiden
flight.

In talking with amateurs in govern-
ment, the military, large corporations
and educational institutions, |'ve found
many (most) of them frustrated by poor
managemen! and waste. Their frustra-
tion eats at them because they hate 1o
see things going wrong, but feel help-
less o do anything about it. They know
what happens to whistle-blowers, and
it isn't pretty.

4
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One enormous source of bureau-
cratic waste, for instance, is the frantic
spending of allocated funds at the fis-
cal year end. Bureaucracies work on
the basis of ever-increasing funding.
They know if they don't spend every-
thing allocated, their funding will be cut
the next year. The people working in
these bureaucracies understand the
system, but they also hate it. No one
likes to see money wasted . . . not even
public money. The punishment of whis-
tle-blowers enforces a conspiracy of
silence.

I'm sure there were many people
who knew what was going on with the
savings and loans...and many well
aware of the BCCI scams. They also
saw what happened to the few people
who were foolish enough to try and
wave the red flag. The lucky ones just
got fired.

| suppose you haven't bothered to
read P.J. O'Rourke’s recent Parlia-
ment of Whores, so you don't know
what a fake the federal budget is, and
how Congress is a willing part of this
whole scam. (You've also probably
heard of Parkinson's Law, but have
you ever read his 1957 book? Greal
stuff!).

P.J. tells us that the emperor has no
clothes, that the whole mess is ba-
loney. He makes a solid case. And from
the endless horror stories I've heard
from hams working in the government
and the military, P_J. is not exaggeral-
ing. One of the things | recommended
as a way to help balance the budget
was to set up a federal whistle-blowers
protection program. . .perhaps relo-
cating them just as they do helpful
criminals. After all, to bureaucrals,
whistle-blowers are criminals.

If President Bush ever gets more in-
terested in solving our national prob-
lems than in curing those of Cyprus,
this might be a good starting point. |
doubt there is a government agency
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other than the FCC that wouldn't be
enormously improved by cutting its ap-
propriation by 109% per year for the
next ten years. Thal would cut them
down lo about 35% of what they get
today, and it probably would all have to
go to pay the generous government
pensions. The drop in paperwork alone
would allow millions of acres of Canadi-
an forests to regrow.

And The Post Office

While we're cleaning up the mess in
Washington, let's lean on congress to
take away the monopoly from the post
office. That'll put it out of its misery in
short order. We might even start ex-
changing QSL cards again.

Private industry could do an infinitely
better job at a fraction of the cost. Old-
limers can remember when we'd con-
tact someone and automatically send
them a QSL card. I'm old enough to
remember the penny post card. Many
of my old QSL cards have 3¢ stamps on
them.

There used to be dozens of major
QSL card printers. It was a nice busi-
ness for a retired ham. All it took as a
Kelsey press and a classified ad in a
ham magazine. |'ve still got my old
press out in the barn somewhere, com-
plete with several large trays of type.
Boy, that was fun!

Perhaps it's getting time 1o build fax
modems into our transceivers so we
can end contacts with faxed QSLs. We
could fill in the “‘card” on our comput-
ers (any kind) with the call, report, and
a short message. Anyone up to writing
an article on the details? Yep, it'll be
black and white for now, but color print-
ers are getting cheaper, so we'll even-
tually be able to swap full color QSLs.
That'll save us about 30¢< on local QSLs
and much more on DX QSLs. | can see
the day coming when we’ll be able to
work all continents in ten minutes and
have the QSL cards in hand lo prove it.

Yes, | hear you old grouches grum-
bling about the cheats. Look, fogies,
we've always had cheats. So what?
I've been issuing DX awards for over
35 years, sol've seen the lengths some
hams will go to. Weird.

I'm already on record as favoring lim-
iting DX credit just to contest week-
ends. Then we can ask the rarer DX
ops to send in disks with their logs and
let a computer sort it all oul. We're not
worried about the 200 easy countries,
just the 200 hard ones. | predict that the
ARRL will be set up to handle DXCC
disk logs about 12 years after we lose
our last DX band.

The Rescue

During the freshman year in many
colleges, the fraternities invite you over
to meet them. . . and to see if they want
you as a pledge. This is called "“rush-
ing." | visited a bunch, looking for one
where | might fit in. The Dekes had a
well-earned reputation for being
drunks. The Alphas were snobbish rich
kids. . .even had their own bowling al-
ley in their frat house. And so it wenl
until | got rushed by Phi Ep. They
seemed more my style, so | pledged.

The freshmen all lived in the fresh-
men dorms the first year. Then those
who didn'l make il into a fratlernity
moved to the upper-class dorms. The
students separated into the Greeks
and the Geeks.

My prospective fraternity brothers
loved the hazing, making life miserabie
for us pledges. This consisted of mak-
ing us uncomforiable psychologically
and physically. For instance | was
given about ten minutes to leam the
Greek alphabet, interspersed with a
which was followed by all the batting
strength our best ball players could
muster. | still know the Greek alphabet.

| suspect that if ham clubs would ap-
ply this system to new members to get
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them to learn the code we'd solve thal
problem.

One standard hazing routine was
o take the pledges out and get them
lost. So about one in the morning
one cold snowy night four of us were
blindfolded and driven for about a half
hour and then two of us were dropped
off on a back country road. The car
drove off with the other two, leaving us
in the snow, with no hint as to which
way to walk. There wasn't even a glow
in the sky to head for. Worse, there
weren't even any other tire tracks in the
snow to suggest that more cars might
come along. We sighed and started
walking.

About five minutes later we saw
the lights ol an approaching car! At
this time of night they'd never stop,
but as it zipped by we tried to flag it
down. It skidded to a stop and a voice
shouted back, '"Hey Wayne, is that
you?'' It was Car-mine Mirenda
W2MAM, from the next fraternity down
the street from ours.

Carmine dumped out his two
pledges and picked us up. It turned out
that this was a popular pledge dumping
spot. My fellow pledge and | earned an
extra beating for getting back to the
fraternity house before the brothers
who had dumped us. No, we never ex-
plained how we did it, but we sure had
the laugh on them. Our other two
pledges dragged themselves in the
next afternoon. If Carmine hadn’t rec-

ognized me we'd have gotten back
around the same time.

Though Phi Ep was in an old beat-up
brownstone house in a crummy section
of town, and it was about the only non-
national fraternity, | didn't mind. | found
I'd picked well when the next year we
won the intrafraternity sports trophy,
the intrafraternity scholarship trophy,
and got our president elected the
Grand Marshal of the school. We
capped that by buying the ex-gover-
nor's mansion, moving to the most ex-
clusive part of town, and becoming a
Sigma Chi chapter.

I'm afraid my grades didn't help us
with the scholarship trophy, and my
bowling (195) as third man on the team
wasn't a big boost toward the sports
trophy, but my modulator powered
one heck of a public address system,
filling the campus with hi-fi sound
and election propaganda.

It had been tough putting up anten-
nas in the brownstone row of houses,
but in the new house there was enough
room for me to put up wo 20 meter
Twin-Three beams. | worked out like a
bandit. | had both a 75m kilowatt
(203Zs) and an all-band kilowatt (813s).
| put out a humongous signal on ail
bands. Those homemade WBJK Twin-
Three beams were killers.

Alas, Carmine, who weighed in at
around 400 pounds, not surprisingly
won the coveted Silenl Key award
while he was still quite young.
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Is No-Code Working?

Yep, so far. Looking at the new li-
cense figures from the FCC for the
February-June period, | see thal 1989
went up 2% over 1988, 1990 went up
9%, and 1991 is up 56%. That's a big
jump. May was up over 100% from last
year., Will it last? The mail I'm getting
from clubs around the country is en-
couraging.

Clubs are reporting substantial in-
creases in their licensing classes. Gel-
ting "em lo send me pictures to prove i,
is harder than getting 'em to organize
group subscriptions o the magazine.
Despite aimost every family in America
having a camera, getting club pictures
of ham classes has so far turmned out to
be a bust.

I'm getting two kinds of letters about
no-code. One is from old-timers who
are still convinced that no-coders will
lurn our bands into CB-like messes.
The other letters are from readers who
have been in contact with these new
licensees and are impressed by what
good operators they are.

I'm also getting stacks of letters
from no-coders thanking me for help-
ing make their license possible.
And every one of them has men-
tioned that now they're working on
the code so they can get their Novice
and get on 10m. . .and then their
General. The letters from the old-
timers who are still living in their dream
(nightmare) world and who have made
no effort to check what's actually
happening are in wonderful contrast to
the others.

I'm hearing from more and more
clubs with license classes filling up.
Who knows, this enthusiasm may not
be a temporary blip. But we still have a
long way to go before we're anywhere
near the growth we had from 1946-
1964, before the ARRL's "'Incentive Li-
censing'’ debacle killed the American
radio industry.

Now we have an answer for the kids
who argue that the code is a useless
relic of the past. No problem; get your
ticket and join the fun on 2m and up. It
gives us a little easier "sell’” to young-
sters who turn up on CB and find it
frustrating.

Has your club appointed some
hunters to prowl 11m, looking for new
meat? CB is prime hunting ground for
potential hams, but you have to catch
‘em quick, before they get fed up and
quit.

One more thing. Let's not inculcate
these newcomers to 2m with the really
rotten things some old-timers have al-
most developed into an art form. Like
not answering when a newcomer calls
in on the repeater.

Let’'s see, where was | the other day?
Oh yes, New York. | was way up high in
the Empire Hotel by Lincoln Center
and was able to kerchunk a dozen re-
peaters. | gave my call and asked |f
anyone was listening. | got answers on
two repeaters. Two! One was in New
Jersey. And no, no one was avoiding
me. | don't think anyone ever gets my
call ight the first time . . . and few hams
recognize it even when they do finally

getit. Maybe 10% put W2NSD and WG
together.

Look here, this is a hobby with all of
us fraternity brothers, so let’s be friend-
ly, helpful and make hamming fun. |
really hate it when | need to get word
through that I'm going to be late to
meet a friend for dinner, only to get
refused by hams and have to ask
CBers to get help . . . which they cheer-
fully do. I'll bet | won't get turned down
by a no-coder. . .unless some bozo
gets to 'em first and louses up their
head.

New National Park Proposed

The inside word is that the League
directors are considering submitting
a proposal 1o the FCC which would
sel aside the upper half of the 75m
phone band as an Old Hams’
Home, ..a retirement community
made up of retired hams who are too
unskilled, too lazy, or too poor to spend
what's left of their unproductive lives
playing golf.

Theirs is a force which some direc-
tors feel should be harmessed. There's
even been talk of establishing special
teaching channels along the edge of
the Old Hams™ Home where they would
be able to instruct ham newcomers on
proper language . . .with guest lectur-
ers imported from 14,313.

Baxter K1IMAN may be asked to
prepare tapes for 24-hour-a-day broad-
casting on a reserved channel,
with endless readings from the cur-
rent issues of QST . . .including all the
ads. Baxter's greal experience in
non-stop broadcasting on the ham
bands makes him eminently qualified
for this service.

| understand that Dick Bash may be
available to teach youngsters how to
pass the 20 wpm code test without any
knowledge of Morse whatever, And a
special channel is proposed for making
deals with VECs for mail-order exams
s0 all certifiable Old Hams can get their
Extra Class tickets without being over-
charged.

The unfortunate FCC clampdown
on the KP4 license mill has forced
ticket prices beyond the reach of
many old-timers. Extra Class, which
used to go for only $100 is now
more like $500, which is still a bar-
gain for the top-of-the-line license. . .
hassle-free. Advanced seem to be
going for around $250. And no, don't
bother writing me to find out where to
buy your license.

Special net channels and times will
be established and enforced for the
discussion of no-code, CBers, space
cadets, lids, K1IMAN, KV4FZ, AM,
women, homosexuals, blacks, athe-
ists, Japs, A-rabs, DX lists, contests,
net jamming, etc.

Facing reality, the directors are said
to be favoring a 10 kW power limit for
this National Park Band. Since some of
them already qualify to operate in the
band, perhaps they don’t want to have
lo operate jus! with their exciters to be
legal. Seems reasonable to me.

Please send your commenis to
K1ZZ, ARRL, Newington CT 06111
with a copy to me. |8
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More Parts

Last month, we were discussing
parts and how to manage them. Let's
finish it up:

Keep Chippin’ Away

Along with digital chips, analog or
“linear”’ ICs also abound. For in-
stance, most walkies today make use
of the LM386 chip for their audio output
sections. In some, a "real’”” LM386 is
used, while in others, smaller versions
and surface-mount chips with the
same internal construction are em-
ployed. As with the digital chips, the
ammended part numbers may obscure
the generic type. For instance, the
Kenwood TH-77A dual-band walkie us-
es the NJM386BM, while the Yaesu
FT-411 has the NJM386D. The Ken-
wood also uses a couple of TC4066BF
chips, which are just common 40668
analog swilches, although they may be
surface-mount mini chips (I haven't
opened the rig to find out).

Also found are plenty of op amps.
These, oo, often have common num-
bers embedded in their dasignators. In
any case, any time you want to replace
a chip with one you think is essentially
the same, be sure to compare the
schematics for the pinouts first. Even if
the chips do turn out to be functionally
identical, there can be different
pinouts, particularly when package
types are different.

What Has Three Legs and Amplifies?

While there are lots of chips in our
gear, many other semiconductors are
used as well. Obviously, one of the
most important is the transistor. Per-
haps no other category of part has as
many types as does the three-legged
beast. | can't begin to cover them all
here, but I'll try to touch on the major
kinds.

Bipolar, or “‘common.,” NPN and
PNP transistors are still the most often
used. They can be found in just about
any part of a radio’s circuitry, from the
front end to the audio amp. Nearly all
voltage regulators, RF outputl stages
and discrele audio oulpul amps are
made from bipolar transistors. The
standard three-legged diagram with
the diagonal leads and the arrow is the
giveaway. If the arrow points out, the
part is NPN; if it points in, it is PNP.
What does this mean? It refers lo the
polarity properties of the internal semi-
conducting layers, and the shorthand
gives you a clue as to which polantes
must be applied to make the device
turn on. To make an NPN transistor
tum on, the base (which is the "'P” in
NPN) must be positive with respect lo
the emitter. To turn on a PNP, the base
must be negative with respect to the
emitter. Note that it doesn’'t matter
what the “"actual” polarity (with respect
to circuit ground) is; only the emitter is

The Tech Answer Man

used as a reference. Thus, a PNP tran-
sistor can be used in a positive-voltage
circuit, with its base being pulled lower
(less positive) than its emitter; that's
the same thing as negative, as far as
the transistor is concerned, and il will
turn on.

Oops, | digressed a bit there, but for
a reason. If you want to replace a bipo-
lar transistor with one with a different
part number (which is very often the
case because there are so many kinds,
and you can't get many of them), you
must first narrow your choice to a part
with the same polarity. You just can't
replace an NPN with a PNP. By the
way, the vast majority of transistors
used today are NPN. PNPs, which are
harder to make, are used only when
really necessary, such as in push-pull
(complementary) amplifiers and low-
loss voitage regulators.

Besides polarity, the most important
specs for bipolar transistors are cutoff
frequency, gain, power dissipation and
voltage breakdown rating. Whew,
that's a lot! This would seem to suggest
that it would be impossible to cross a
transistor to another part but, in prac-
tice, it's done all the time. First, decide
what the transistor is doing. Ifit’s in an
audio amp and is not part of a comple-
mentary pair (in other words, it doesn’t
have an opposite-polarity transistor
connected on top of ar belaw it),
chances are that any similar part of
similar power-handling characteristics
will do the job. If it is part of a pair, you
can still replace it with another kind of
part as long as you replace its mate
with the new part's mate. If you don't,
you are likely to wind up with mis-
matched parts, which will cause signal
distortion, uneven current distribution,
overhealing and premature part failure
of either your new part or the old mate,

By the Numbers

A few words about Japanese transis-
tor part numbers: most parts start with
either 2N, 2SA, 25B, 25C or 25D.
2SAs and 25Bs are PNP, while 25Cs
and 2SDs are NPN. Many techs have
been mystified by parts with numbers
like “'C945." It pays to know that the
manufacturers often leave the 2S des-
ignator off the part to save space. 50, a
C945 is actually a 25C945, which is a
very common part. A number which
starts with a2 3" signifies an FET.

FETs

The FET (Field Effect Transistor) is
an entirely different kind of transistor. It
uses the “'fieid effect” to regulate elec-
tron fiow through an intemal channel.
Its leads have different names: Gate,
Source and Drain (instead of Base,
Emitter, and Collector).

The gate is analogous to a bipolar
part’s base, while the drain is like the
collector, and the source is like the
emitter. In some FETs, the drain and
source may be interchanged while, in
others, that is not possible. The dia-
grams look different, too.

In JFETs (junction FETSs), the leads

all exit straight, not diagonally, and the
arrow is in the gate lead in the middie.
The arrow poinls the "'other way," too.
P-channel FETs have outward-point-
ing arrows, while N-channel parts have
them pointing inward.

In MOSFETs (which have no actual
junction between the gate and other
leads), the gate is shown as a line sepa-
rate from and paraliel to the one which
joins the other leads. No matter what
kind of FET you are working with, the
important thing to remember is that, as
with bipolar parts, you cannot replace a
P type with an N type or vice versa.
Also, you can'l substitute JFETs and
MOSFETs for each other.

Power FETs are similar to normal
MOSFETSs, only they are bigger and
can handle much larger amounts of
power, just like bipolar power transis-
tors. They have the same basic charac-
teristics as the smaller MOSFETs.
They are just starting to find their way
into our gear, but they are greal parts
and seldom fail unless badly over-
stressed. Their part numbers are very
different, and may be something like
“IRF511." If in doubt, look at the dia-
gram. Needless to say, you can't re-
place an FET with a bipolar, or a bipolar
with an FET. Their characteristics are
just too different.

There are some other, obscure kinds
of transistors. One that comes to mind
is the unijunction transistor, This thing
has a diagram that looks like a bipolar
part, except that the base comes in al
an angle. Unijunctions are used pri-
marily as pulse generators and oscilla-
tors, but they are rare. | haven'l seen
one for a long time,

Look it Up

A great way to find a transistor sub-
stitute that will work is to gel a transis-
tor substitution book which lists the
"‘generic'’ American parts, such as
those by GE or RCA. Then, look up the
part you want to replace and see what
the generic replacement is. Now, look
up the part you have available. If it is
replaced by the same generic, it will
probably work. Even if it isn't, you can
look at the specs on the generics and
see if they are similar. Beware, though:
| have found errors in these books. In a
few cases, a large heat-sinked power
transistor was crossed o a tiny, milli-
watt-level part. In such a case, com-
mon sense muslt prevail; don't try the
replacement if you don’t like smoke!

Walking on Two Legs

Two-legged semiconductors are
usually much easier to substitute.
Nearly all the two-legged beasts you
will encounter are rectifying diodes.
The ones that go bad are usually found
in power supplies. In a normal, linear-
regulated AC power supply, just about
any diode of high enough voltage and
current capacity will work fine. A com-
mon number would be 1N4002. By the
way, those four-legged bridge diodes
can be replaced with standard diodes
wired to emulate them, again as long
as the voltage and current ratings are
adequate.

In switching supplies and regulators,
high-speed diodes are used and the
regular types just won't work. Your
substitution book should cover most of

these things.

Zener diodes are used as voltage
regulating elements, Their diagram
looks like that of a diode, except that
there are slanted lines exiting from the
central one. Zeners operate by break-
ing down in the reverse direction at a
preset voltage. Their essential charac-
teristics are the breakdown or “‘zener”’
voltage and the power dissipation ca-
pabilities. Nearly all the voltages can
be had in generic parts, so il is usually
not too hard to substitute zeners.

Small-signal switching diodes typi-
cally are of the 1N914 or 1N4148 vari-
ety. They are pretty much all inter-
changeable. Some low-noise switching
diodes are used in transceivers,
though. If you replace one with a stan-
dard diode, it probably will still work,
but the circuit’s performance may be
degraded due to noise generated in
the cheaper part. Manufacturers only
spend exira for the low-noise diodes
when they have to, so it pays to re-
place such a part with another low-
noise one.

Varactor diodes are not really diodes
in the rectifying sense, but they have
two leads, hence the name. They are
really voltage-variable capacitors and
should be replaced with exact part
numbers or parts with the same capac-
itance and sensitivity characteristics.

““Hot carrier’' and other exolic
diodes are sometimes used in mixers
and the front ends of receivers, espe-
cially in the VHF-and-up range. For
correct circuill performance, it is impor-
tant to replace them with the same

types.

Home-brewing

If you're building something from
scratch, you may have greal leeway in
selecting which parts you'll use. In fact,
if you have a well-stocked "junk box,"
you may find yourself designing your
circuit to use what you have! This tech-
nique can save lots of time and money,
but your gadget may not be easily re-
producible by others, because those
special parts you've been squirreling
away since 1957 may have gone out of
style. Especially if you want your
device published, it pays to use as
many standard parts as possible, and
to avoid unavailable ones like the

plague.

Playing the Standards

So just what constitutes “‘standard”
parts? Well, 2N3904 and 2N3906 tran-
sistors are about the most common
kind available in the USA. Ditto for
1N914 and 1N4148 switching diodes
and 1N4000-series power rectifiers.

If you're designing a digital circuit
that doesn't have to operate faster than
a few megahertz, consider using 4000-
series CMOS parts. They use very little
power, do not require regulated power
supplies, and are very available. All in
all, they are much easier 1o work with
than are TTL and LSTTL chips.

In op amps, the TL-072 and TL-074
are common, as are the 1458 and simi-
lar numbers. In voltage regulators, the
three-terminal National parts, such as
the LM317 and the LM340, are virtual
standards.

Well, | promised the addresses of
various paris sources but, alas, I'm out
of space again. I'll have them all for you
next month. See you then. ]
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Freedom

By the time you read this, things will
hopelully have calmed in the Soviet
Union. As | write this, the right wing
coup is less than 24 hours old. Gor-
bachev is under house arrest and has
yel to surface. Yellsin is defying the
order to vacate his offices, has called
for a general strike, and a warrant has
been issued for his arrest, Tanks sur-
round the Kremiin, and the world is
wailing to see the response from the
several republics that have recently
tried to deciare their independence
from the Soviet Union.

As | walch the events in the Soviel
Union unfoid before me on my televi-
sion, one word keeps coming 10 mind:
Freedom.

The people of the Soviet Union have,
for the first time in their long and tragic
history, been served up a small taste
from the plate of freedom. Will they be
happy with the memory of this brief
period of openness, or will they stand
up en masse and declare to the power
brokers of their sociaty that they refuse
to go back to the old ways of repres-
sion, fear and dictatorship?

By the time you read this the events
will probably have run their course and
the outcome will be apparent. For now,
watching this giant nation struggle with
itself from the comfort of my living
room, all | can think of is that one word:
Freedom.

Depending on how much of it you
have, freedom means different things
lo different pecple. It can mean the
freedom to speak your mind and criti-
cize the government, without the risk of
being thrown in prison. It can mean the
right to publish or purchase a copy of
Penthouse—or a copy of the Bible (in
the U.S., the same article of the consti-
tution covers both). It can mean the
right to worship God in your own way,
whatever your concept of God hap-
pens to be. It can mean the right to
work for a fair wage, and that you will
not be judged by the color of your skin,
the religion you subscribe to, or your
gender.

Freedom to a struggling farmer in a
third world country may consist solely
of being abie to provide food and shel-
ter for his family.

Here in the United States, we enjoy
an abundant supply of freedom. Our
laws of free speech and expression go
so far as to allow us to take the symbol
of our freedom, the flag, and publicly
desliroy it in protest. We can stand in
front of the residence of our president
and shout at him all day long. We can
assemble by the hundreds of thou-
sands in front of the Capitol building
and express our outrage, Every few
years, we have a quiet revolution—it's
called election day. Whether it's a sen-
atorial, congressional or presidential
election, our system has been sel up so
thal no person can remain in power
without the consent of those who be-
stow that power—the people.

What has all this got to do with
amateur radio? Plenty! What do you
think it is that gives you the right to tune
up on 40 meters and call CQ? What
gives you the right to comment on
a proposed rule change by the FCC?
What gives you the right to tell your
congressman that unless he supports
a certain bill, he'll be looking for a

Number 25 on your Feedback card

PROPAGATION

David Cassidy N1GPH

new job after the next election?

The freedom we exercise every lime
we fire up the ol rig is the same free-
dom that allows some to hang outon 75
meters every night and tell dirty jokes
with their friends. The freedom that al-
lows me to trade a recipe for alfredo
sauce over packet is the same freedom
that allows those screwballs on 14.313
lo tie up that end of the 20 meter band
with their endless banality, bigotry and
bull. Every time we hit that push-to-talk
switch, we are taking advantage of
freedom.

As we all learned in high school so-
cial studies class, freedom carries with
it responsibility. Have you ever really
pondered whatl thal means 10 us as
amateur radio operators? Every time
we transmit, we are giving evidence to
how well we are handling the responsi-
bility of some very powerful freedom.
Are we exercising that freedom re-
sponsibly, thereby guaranieeing it for
the next generation, or are we taking
advantage of that freedom to serve our
own ega?

I'm not advocating that all communi-
cation on the amateur bands needs to
be dull. | love to get into intelligent dis-
cussions of politics and religion, as
long as they don’t decay into name
calling and hurt feelings. I've listened
in on—and participated in—some pret-
ty lively QSOs about such topics as the
Gulf War, no-code, President Bush's
domestic policies (or lack thereof), the
recession, the homeless, Islamic fun-
damenltalism. . .the list is endless.
Each of these conversations was a
heated debate, conducted by people
with strongly held ideas and opinions,
yel they all respected the respansibility
that the freedom of speech demands.
They had respect for the fact that they
were choosing to exercise their free-
dom in a public place.

Whenever you transmit on an HF
band, there is the likely possibility that
you are being monitored by people in
several countries. Each of these coun-
tries is different, with a different con-
cept of freedom, yet most of these
countries have a say in whether or not
you and |, as radio amateurs, will be
allowed to continue to exercise this
freedom via radio waves. Are we show-
ing, by our actions, that the free ex-
change of ideas, educational opportu-
nities, and international goodwill
offered by amateur radio is worth more
to a developing nation than a shor-
wave broadcas! allocation?

We do not have a right to the fre-
quencies we occupy. Amateur radio is
a privilege, not a right. It is a privilege
that we, as a nation, have bestowed
upon ourselves, A nation of 250 million
has decided to let a group of less than
500,000 occupy some very valuable
frequency spectrum, If the nation ever
decides that our frequencies could be
better utilized by some other service,
we will lose those frequencies faster
than you can say “majority rules.”

Right now, radio amateurs have an
enormous amount of freedom.
Whether or nol we can maintain it is
totally up to us and how we exercise
that freedom. What's going on in the
Soviet Union this hot August night
serves 1o remind us just how fragile
that freedom is. [l
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October is expected to be a very
good month for propagation on
short-path, long-path, and interme-
diate-path distances to DX loca-
tions. Although the solar flux contin-
ues 1o slowly decline, with
occasional spurts to higher levels,
the inexorable reduction in sunspots

Jim Gray W1XU

high pressure areas 0 remain over
large segments of the U.S. will pre-
vail. VHF/UHFers should be sure to
look for tropospheric ducting along
weather fronts.

Keep a sharp lookout for some
pretty harsh geophysical effects on
the days indicated as poor. My
guess is that the 18th, 19th, and 20th
will be most critical this month. Bat-

is going to take its toll.

Early darkness will tend to cause

the bands higher than 14
MHz to close shortly before
or after dark, while the bands
below 14 MHz will begin to
come alive for DX. Because
of good opportunities for
grayline DX (along the path
of darkness), you can often
make some excellent DX cn-
tacts shortly before or after
dark and dawn, local time.
Morning and afternoon DX
will be great, however, from
14-30 MHz,

The best days for propaga-
tion will be more numerous
than usual, with the really
poor days concentrated
around the 17th through the
22nd of the month. The ap-
pended chart will show you
Good (G), Fair (F), and Poor
(P) days, and those marked
with two letters showing
trends toward better or poor-
er conditions.

Those of you who enjoy DX
on top band (160 meters),
B80-75 meters, and 40-30
meters, will really enjoy Octo-
ber. During that season, the
QRN levels decrease in the
Northern Hemispehre due 1o
fewer storms. There are few-
er storms because of lower
sun angles and less atmo-
spheric heating and vertical
mixing. Storm fronts may
tend to be slower moving, but
the tendency for prolonged

ten down the hatches on those days,
and look for us again in November.
See you then. de W1XU B8
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+$3.00 shipping and handling 10:
RAI ENTERPRISES, 4508 N. 48th Dr. PLEASE ALLOW 2-3 WEEKS FOR DELIVERY

Giehl Electronics
P.0. Box 18335, Cincinnati, Ohio 45218 Phoenix, AZ 85031 USA

To order send check or m/o to:

CIRCLE 64 ON READER SERVICE CARD

CIRCLE 282 ON READER SERVICE CARD CIRCLE 279 ON READER SERVICE CARD
MULTIPLE REPEATER - LINK - REMOTE BASE
CONTROLLER p e
Finalty a controller that has solved control and audio interconnect probiems between NN OSO Comp-Troller /‘/
multiple radios. Your radio system can grow to muitiple sites and stretch for hundreds s Iy e s [ - e
of miles - and yet any radio can be fully controlled from any designated input. L -’ // PC Control for Kenwood R i:;lh lp
-q.'f_:_:-:' ;- T d__}_ﬁ__,-%/ Q50 Software proudly announces & second entry in gualisy ham radio so pware .
: oy — QS0 Comp-Traller offers complete PC control of Kenwood irasoeiven: The
i g e % avadlable for the Mociniosh and MS-D0OS (1EM {_'4_1n1|:_|1|h||_'_| s with
=K EGA o VOA Graphics amd o Microsnli® compatible mouse. (500 i_'llrhrl-fl'ulhr i cpgrendl
optimiced for the Kenwood TS-930 transceiver, and will control all other BS-212 compaiible Kenwood mebios | Moo
Fiame pioma s ludded in the sliware are lated below. (Kot dll Keawood madels sappon every Fanction b
L l_tle Kels MSMemoriss Mise Rig Band Sode F.u.ﬂ-. Ko ybosrd Frespeocy bain
3 030 Termmel 13-950 e . Tr11 subrs =m vk Mmoo
~ ~rora] - = i ~Siory s Feitiesr Hemmsies
263D U8 3903.5 USB o Tk
Hlf'- | Fﬂ'l 2. Fﬂ': ." -F'IH" 4 M ! Mﬁ Part 7 _."...E:’.-:li- : i ; E P |0 oW B F" ) | e T | '“---‘-I.h il romles
s ] Coemas ] s ) NS e Hequirrd kv & tand fimit
Repeater Ihupic Dy b Daplex Kemaote Rrmotr Hemote - : T S ’ Diiwct inrabent conviluilon s Xove
Link i Link 3 Limk 3 | — Base 2 Base 1 = Vel 2 Tranwmil ) Tranamil ) Subband LIoatamode| Lo i tand recriver canicel
J T l I T l I ".! feceiue I:-_.I Aeceive :. Receive [_:J Lock sAnaing Mulll-Tunction
i e— b e =Sepe [JTane 0 and NeMuler
+12y RBC-700 Repeater Controller A Lt (M e @ G | [flecontd
tind {Mudal 743 shown) QSWR - O ALE O §S-Muter I mir -20 -Automati Logking
T l— T T l ‘T‘ IE,':"I'_LEITI-[I L1 e fenied et ] '_I_FE (1) »LMT wnil Locsl on sereen dlock
F Panel ‘et i-i“rr"'m5 ik ‘ ik CIxito | [*Stope snd VET tuning
Autopatch Volce Telemetry ASCH Interface ront A b s e GFl Ba) | [*Graphics) wer interfuce with pull
T o i TMF Fad [ E E r:.“[r"-id! __e“ir"’r/ e -ﬁ.._-;'_"- L! @ U dunl: mEn anad simdowing
L ™ Narrow | _EE Slope Tuning BB (_Szan ||
0 H [Narrew | ver (Nermal] oo |
The RBC-700 Repeater Controller 18 designed 1o support Repeater systems that require I} = H::: e = :};‘— 599 95 :
multiple radios connecied together at a site. The RBC-700 utilizes a true 7 x 7 audio matrix o Qe I 4-1990 17378 Leesl L I e | K
switch which allows several conversations berween ports at the same time. In the illustration Ll gy L5 Nerrem = ;::1:1_‘“:* =
above the 733 model is supporting a Repeater, 3 Duplexed Links to different sites, and 3 b st (- Ve e &
Remote Bases. Using simple commands, a user could tie the Repeater and a Remote Base to )AS () 1 fft(}}
one Link, while the other Links are communicating through your site, holding separate [ans on 111N Personal L om e . 3 o B e
: A : ; [ C jputers and coempatililes o . F i F ate XL '
conversations. Or, connect all of the ports together - hike o big party line 1! Mucintoshes. Sludy Aid for Amateur Exams
* Programs are available Tor ol Amatear clisses, Commercial *
Several models are available and are software configurable to support up to 3 Repeaters, 5 Hadio Telephune and Radar Endorsement. Sold separately. v
Duplexed Links, and 4 Remote Bases. A group or club can start with the basics and expand their o s A B g G i g wac
: - SRRy Al rns JuirEmiaiical vy swieiie L rograns iroiem
controller anytime by simply adding boards and software. Free software upgrades for one year ]rm’_'“hnl el 7 ENE pragrn - b “
after delivery. Finally, a real controller for the Linked system operator ! + Includes full screen graphics & oyplanatiom oo dpproprists pe'r ciass IB |\
sl e Y . e
Vultiple Independent Repeater control Easy servicing “Logs maltiphe stady wamms and allows resumong af 2 later - :H‘P:-T:TL.: :i__:_‘_:'::; 2:1: :’ .
Up to § Duplexed Links Intergrated Autopatch o ot Py e L2 * [ Dk
= = - wlle Y BRI S [T ] - W
Lp to 4 different Remotes Expand at any lime on Epsen’/INM or Macishuh graphics prisiets = Potiic [hamam dok aisa avadatde (omiaizs evcrfint
Recorded Natural Speech Telemetry Programmable Scheduler o —— minrse code tator a1 well as oiber Ham Radim
Programmable Macros +10v to + 14v Supply S 11%Llf S = RN L 6 20 S NI W A
Connect / Disconnect multiple Ports Standard 5.25" Rack Mount Af- P . QS ) ! tlil"h\are %. ¥ ath
Internal Receiver Squelch processing Card-Cage design g 208 Partridge Way “W' ——
= Kennett Square, PA 19348 '
Palomar Telecom, Inc. _ 215-347-2109 (Voice or FAX)
100 Enterprise 5. Suite E o Escondido, Ca. 92025 e (619) 746-7998 e Fax (619) 746-1610
CIRCLE 264 ON READER SERVICE CARD CIRCLE 145 ON READER SERVICE CARD
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22C33 How to Work the Competition into the Ground & Have
Fun Doing 1 by Joha T. Molley America’s top consultant reveals his
proven technigues for dramatically increasing how much work yvou
do. . half the time* $9.95

2NOSR Electromagnetic Man by Cynil W. Smith & Simon Best
cxamnes the mounimg ¢vidence of harmiul biological effects from LF
electromagnetic fields. Full of utterly fascimating materal in many
areas, $29.95

E%S

BeokSheli

REFERENCE

20N 101 Everyday Electronics Data Book by Mike Tooley BA, Info-
mation is presented in the form of a basic electronic recipe book with
numerous examples showing how theory can be put into practice using a
range of commaonly available “industry standard’ components and devices.
256 pp. 1M line drewings. $15.00

20N102 Practical Digital Electronics Handbook by Mike Tooley
or reference data. mwmm gates, beitables and
timers, miCToprocessors, memory and inpot/output devices, before look-
ing at the R5-232C interface and the IEEE-488 and IEEE- 1000 macropro-
cessors buses, 208 pp., 100 line drawings. $14.50

20N103 Electronic Power Supply Handbook by lan R. Sinclair
covers many types of supplics—batteries, simple AC supplies, switch
mode supplies and inverters. All types of supplies used for electronics
purposes are covered in detail, starting with cells and batteries and extend-
g by way of rectified supplics and hinear stabilirers 10 modern switch -
mode systems, JC switch - mode DC-DC converers and invert-
ers. 144 pp., 90 line drawings. $16.25

2N+ Electronic Test Equipment Handbook by Steve Money 15 2
guide 10 clectronic test equipment for the . Wechmacian, student and
home enthusiast, Provides a practical gude 10 widely used clectronics
instruments and the techniques of measuring a wide range of parameters in
electronics systems. 216 pp., 123 line drawings. $18.00

20N 105 Digital Logic Gates and Flip-fiops by lan R. Sinclair, what
they do and how 1o use them. Secks 1o establish 4 firm foundation in digital
electronics by treating the topics of gates and flip-fiops thoroughly and
from the beginning. For the user who wants to design and troubleshoot
digial circuitry with considerably more enderstanding of principles than
the constructor, snd who wants 0 know more than a few rules of thumb
about digital circuits. 204 pp., 168 line drawings. $18.00

(02C30 The Commodore Ham's Companion by Jim Grubbs K9ET
160 pages of useful information on selecting a Commodore computer for
the ham shack, where to find spectalized programs, the Commodore-pack-
et connection, and more! $9,50

10M44 World Atlas by Radio Amateur Callbook Inc, 20 pp. of full color,
8%" x 10K", contains North Polar projection of the world; maps of all
seven continents, West Indies/Caribbean area, and Pacific Ocean, $5.00
interest ham radio networks and shows you when and where you can lune
them in. $9.50

10FX1 1991 International Callbook The new 1991 International Call-
hook lists S00.000 fcensed radio amateurs in the countries outside North
America. It covers South Amenica, Europe, Africa, Asia, and the Pacific arca
(exclusive of Hawaii and the U S, possessions), $29,95

10D(91 1891 North American Callbook The 1991 North American
Callbook lists the calls, names, and address information for over 500,000
licensed radio amateurs in all countries of North America, from Panama to
Canada including Groenland. Bermuda, and the Canbbean islands plus
Hawaii and U S, possessions. §29.95

(5H24 Radio Handbook, 23rd Ed. by William J. Orr WESAJ 350 pages
of everything you wanied 0 know about radw communication. Indepth

of AC/DC fundamentals, SSB, antennas, amplifiers, power

I2E76 Basic Electronics Prepared by the Burean of Naval Personnel
Thoroughly revised in 1972. Covers the important aspects of applied
electronics and electronics communications. 567 pp. $10.95

I12E4| Second Level Basic Electronics Prepared by the Bureau of
Noval Personnel Sequel to Basic Electronics, treatment of the
more advanced levels of applied electronics, Includes microwave receiv-
mg and transmitting. Hundreds of excellent diagrams. 325 pp. §7.50

01 D45 The llustrated Dictionary of Electronics, Sth Ed. by Rufus
P. Turner and Stan Gibilisco Featuring more than 27,000 entries, an
exhaustive list of abbreviations, and appendices packed with schematic
symbols and conversion tables, this is by far the most comprehensive
dictionary of practical electronics and computer terms available. 720 pages
$26,95

(MM54 GGTE Morse Tutor From beginner to Extra class in easy self-
paced lessons. Code speeds from | 10 over 100 words per minute. Standard
or Farnsworth mode. Adjustable tone frequency. Create your own dnills,
practice or actual cxams. Exams conform to FCC requirements. 5% floppy
fior TBM PC, XT, AT, PS/2 or compatibles $19.50

04 0SS Advanced Edition $29.95

208091 Most-OUften-Needed Radio Diagrams and Servicing
Information, 1926-1938, Volume One compiled by M.N. Beitman
An invaluable reserence for anyone involved in Vintage Radio restoration.
Hundreds of schematics, writing diagrams and pars lists, all from the
original sources. $11.95

20N096 How To Read Schematics (4th edition) by Donald E.
Herrington Written for the beginner in electronics, but it also contains
information valuable to the hobbyist and engineering technician. This book
it your key to unlocking the mysteries of schematics, beginning with a
gencral discussion of clectronc diagrams. $14.95

20NO97 Radio Operator's World Atlas by Walr Stinson, WCP

This 1s a compact {527), detailed, and comprehensive world atlas designed
as a constant desk top 10n for radho operators, and as s replacement
for the traditional bulky and outdated atlases. Also included are 42 pages of
vital statistics about each country. Popular with DXers worldwide. $17.95

by —

SHORTWAVE

(3511 Shortwave Receivers Past and Present dir-
ed by Fred J. Osterman Concise guide 1o 200 + shortwave
recervers manufactured m the last 20 years. Gives key
information on each model mcloding coverage, display .,
circuit type, performance, mew valoe, used value, oic
Photos on most models. The Blue Book of shortwave radio
value. 1987, 104 pages. 8% x |1.58.95

(7TR2S The RTTY Listener by Fred Osterman New and
expanded version, This specialized book compiles Issues |
through 25 of the RTTY Listener Newsletter, It contains
up-to-date, hard-to-find mformation on advanced RTTY
and FAX monitonng technigues and frequencics. 224
pages. $19.95

(U3CT% Shortwave Clandestine Confidential &y Ger-
ry L. Dexter Covers all clandestine broadcasting . country
by country: tclls frequencics, other unpablished informa-
tion- spy, msurgents, freedom fighters, rebel, anarchist
radio, secret radio. Current publication. 84 pages. $8.50

03M221 US Military Communications (Part 1) Deals
with US Military communication channels on shonwave.
Covers frequencies, background on point to point fre-
quencics for the Philippines, Japan and Korea, Indian and
Pacxfic Oceans, and more. 102 papes. $12.95

G3MI22 US Military Communications (Part 2) Cov-
ers US Coastguard, NASA, CAP, FAA, Depe. of Encrgy,
Federal Emergency Management Agency, Disaster Com-
munications, FCC. Dept, of Justice. From 14 KC 10 9073
KC. 79 pages. $11.95

(13M223 US Military Communications (Part 3) This
parn completes the vast overall frequency list of US Mili-
tary services, from 8993 KC o 27,944 KC, 78 pages,
$12.95

(9542 The Scanner Listener's Handbook by Ed-
ward Seomre N2BFF Get the most out of your scanner
racho. Covers petting stared, scanners and receivers, an-
iennEs. coaual cabée, aCocisoncs, computer controlled
monionng, more. $14.95

(131520# Radioteletype Press Broadcasts by Michael
Schaay Covers schedules of Press Services by nme, fre-
guency, and country brosdcasting i English. French,
German, Spanish, and Portuguese. Detailed Press Agency
Portraits. [20 pp. §12.95

1 1T8E Tune in on Telephone Cails by Tom Kneitel
K2AES Formatted as a frequency list with detailed de-
scription of each service and its location in RF spectrum,
Provides basic information for casual listeners getting start-
ed und details for ardent enthusiasts. $12.95

03K205 Guide 10 (RTTY) Stations by
J. Klingenfuss Updated book covers all RTTY stations
from IMHz-30MHz. Press, Military, Commercial,
Metoo, PTTs, embassies. and more 105 pp. $12.95

| LAS10 Air Scan Guide to Aeronautical Communi-
cations (5th Edition) by Tom Kneitel K2AES Most
comprehensive guide to momitoning acronautical comimi-
nication in the US. Expanded to cover all Canadian land
alrports and seaplane bases, plus listings for Central
America, the Caribbean, North Atlantic, and the Pacific
Territories. $14.95

07 A6t Aeronautical Communications Handbook by
Robert E. Evans Exhaustive, scholarly treatment of short-
wave acronasutical listening. Well organized. up-to-date.
266 pp. $19.95

OTR20 A Radio Journal 1912-1940 by Russ Ren-
naker WRCRC A fascinating tnip through time, Easy to
read and informative, educational and entertaining. A trip
down memory lane to the early days of radio. $7.95

| IRF13 The ““Top Secret” Registry of US Govern-

ment Radio Frequencies (Tth Ed.) by Tom Kneitel
K2AES This scanner directory has become the standard
reference source for frequency and other important infor-
mation relating o the commumicatons of foderal agen-
cies. 2510470 MHz. $19.95

ANTENNAS

(}5A95 » Easy-up Antennas for Radio Listeners
and Hams by Edward M. Noll Like 1o learn how 1o
construct low-cost, easy-to-crect antennas! Easy-up An-
senmas will help you. $16.50

104345 « Beam Antenna Handbook by William Orr
WéSAL/Smuart Cowan W2LY Yagi beam theory, con-
sruction, operation. Wine heams. SWR cunves. Matchung
systemns. A “mest T for senous DXers. $11.95
04337 » All About Cubical Quad Antennas by
William Orr WESAL/ Stuart Cowan W2LX The ' Classic™
on Quad design, theory, construction, operation. New
feed and matching systems. New data. §9.50

10A346 » Simple, Low-cost Wire Antennas
for Radio Amateurs by William Orr W6SAI/Stuart
Cowan W2LX All New! Low-cost, multi-band
antennas; incxpensive beams, “‘lavisible’” anicnnas
for hams in *‘tough’’ locations! New data $11.50

01A70 = Practical Antenna Handbook by Joseph J.
Carr Desagn, banld, modify, and wistall your own anten-
nas. Carr, a 20-year vetzran of techmnical writ-
ing. has a unique ability to presem ¢ techni-
cul concepts in an easy-to-understand way. 416 pp.
$11.50

11F52 Ferrell's Confidential Freguency List com-
piled by A.G. Hellipey All frequencies from 4MHz-

2EMHz covening ship, embassy, areo, Volmet, Interpal,
numbers. Air Force One/Two, more 376 pp. $19.50

115R97 National of Survival Radio Fre-
quencies by Tom Kneitel K2AES Handy and concise
reference guide to high interest communications frequen-
cies required by survivalists, Includes chapter on building
emergency communications antenna systems. $8.95

115M 11 Scanner Modification Handbook, Vol. 1 by
Bill Creek Provides straightforward step-by-siep instruc-
nons for expanding the operating capabilities of VHF

scanners. Filled with mteresting text, helpful photos, -
bles, and figures. $17.98

HEEDS Guide to Espionage Communi-
cations by Tom Knmeitel K2AES Candid and probmng
examination of worldwide embassy and (alleged) espi-
onage communication systems and networks. Extensive
nation-by-nation directory of embassy stations is includ-
ed. $10.95

15091 1991 Shortwave Directory (7th ed.) by Bob
Grove Extensively revised, the new 99| Shortwave Dy-
rectory is the consummate DXer's bible for the first 30
MHz of radw spectrum, including up-to-date and accurate
VLF information as well. 270 information-packed and
llustrated pages in convement 84 x | | format profession-
ally bound. $21.95

20N093 Vintage Radio 1887-1929 by Morgan E.
McMahon Recapiures the excitement of the early days.
The authoritutive reference book for historians and collec-

tors. $8.95

20N094 A Flick of the Switch, 1930-1950 by Morgan
E. McMahon Here's vour chance o recapiure the thrill of
old-time radio and television. Browse a thousand
hobby of radio coilecting, and perhaps find a treasure in
vour own aftic or cellar. $8.95

UHF/VHF/PACKET

10A347 All About VHF Amateur Radio by William
Orr W6SAJ DX propagation, VHF yagi and quad beams,
repeaters and how they work, OSCAR satellites and how
o s them, $11.95

03R02 ATTY Today by Dave Ingram K4TW] Only up-
to-date RTTY book in existence. Covers all facets of
RTTY. Mot comprehensive RTTY guide ever published.
Fully illustrated. 112 pages. $8.50

20N095 World Broadcast Station Address Book
by Gerry L. Dexter A must for the serious shortwave
hstener. Hundreds of addresses for shortwave broad-
t0 increase your QSL percentage. $8.95

VIS Study Cards Advance the easy way with
VIS Study Cards. Compact, Up-to-date Flash
Cards with Key Words, Underlined, Quiz on back.
Formulas worked out. Schematics at your finger-
tips. Used SUCCESSFULLY by ages 6 10 81!

NOVICE VIS0l $11.95
TECH Visi2 10.95
GENERAL VIso3 9.95
ADVANCED VIS 15.9%
EXTRA Visos 14.95
Lanze Code Programs—{Available on 5%~
disk.) Inexpensive complete study guide code pro-

for both the C64/128 Commodores and the

IBM compatibles. Programs include updated FCC
questions, multiple choice answers, formulas,
schematic symbols, diagrams, and simulated (VE)

sample test.

IBMParnd Commodore ParF  Price
Nowice IBMI] COMD) $14%
Tech [BmI2 COM 4%
Ceneral B3 COM $4%
Advancr [EMik COM04 LK ]
Extra (New Pool) [EMTS COMIS §19.95

IBM06, COMOS IBM/Commodore Tech No
Code—Lanze Code Program contains all the
suthorized FCC and answers used in
testing formulas, schematic symbols, diagrams,
and sample test for passing the new Technician
No Code license. $24.95

IBM%7 Amaleur Radio Part 87 Rules (in-
cludes updated, revised Commission's Rules, Sep-
tember 30, 1989) 5% disk [BM compatible only.
$9.95

9V 11 The Basic Guide to VHF/UHF Ham Radio
by Edward M. Noll This hook provides a first rate
introduction to life on the 2.6 and 125 meter bands as
well 282333, and 70cm. $6.50

01P22 The Packet Radio Handbook by Jonathan
L Mayo KR3T ™" . . .an excellenmt piece of work. Well
worth reading for both the expen and the new
packeteer . . . the definitive puide 1o amateur packet op-
eration.”” —Gwyn Reedy WIBEL Only $14.50



ARRL BOOKS

AR199] ARRL 1991 Handbook (68th ed.) 39
chapters, featuring 2,100 tables, figures and chars.
The most comprehensive, well organized and afford-
able source of amateur radio reference material. 1232
pages. $25.00

AR1086 ARRL Operating Manual Packed with in-
formation on how to make the best use of your station,
including: interfacing home computers, OSCAR,
VHF-UHF, contesting. $15.00

ARO0194 Antenna Compendium Vol. 1 Materials
on verticals, quads, loops, yagis, reduced size anten-
nas, baluns, Smith Charts, antenna polarization, and
other interesting subjects. $10.00

AR2545 Antenna Compendium Vol. 2 42 papers
covering verticals, yagis, quads, multiband and broad-
band systems, antenna selection, and much more.
$12.00

AR2626 Companion Software for Antenna Com-
pendium Vol. 2 51/4" MS-DOS floppy. $10.00

ARO488 WiFB's Antenna Notebook by Doug
DeMaw W1FB Get the best performance out of unob-
trusive wire antennas and verticals. Build tuners and
SWR bridges. $8.00

AR0348 QRP Notebook by Doug DeMaw WIFB
Presents construction projects for the QRP operaior,
from a simple | watt crystal-controlled transmitter o
more complex transceiver designs. $6.00

AR414] W1FB's Design Notebook by Doug
DeMaw W1FB This plain language book is filled with
simple practical projects that can be built using readily-
available components and common hand tools. $10.00

AR2I200 Antenna Impedance Matching by Wil-
Jred N. Caron Most comprehensive book written on
using Smith Charts in solving impedance matching
problems. $15.00

AR(402 Solid State Design Chock full of good,
basic information, circuit designs and applications; de-
scriptions of receivers, transmitters, power supplies,
and test equipment. $12.00

AR3193 Weather Satellite Handbook (4th ed.)
by Dr. Ralph Taggart WBEDQT Hot off the press!
Expanded and revised 1o reflect today's weather-fax
satellite technology. $20.00

AR3I290 Eumpanlun Software for Weather
Satellite Handbook 51/4" MS-DOS Floppy. $10.00

AR3291 Now You're Talking!: Discover the
World of Ham Radio Successor to the immensely
popular Tune in the World with Ham Radio, Covers
everything you need to know to earn your first Amateur
Radio license. More than a study guide, this book will
help you select equipment for your ham radio station
and explain how (o set it up—everything you'll need to
know to get on the airf An ARRL Publication. $19.00

AR3292 Your Introduction to Morse Code: Prac-
tice Cassettes Companion code course to Now
You're Talking!, this kit includes two 90 minute cas-
selte tapes. Prepares you for the 5§ WPM Morse code
exam to earn your Novice license or add high-frequen-
¢y worldwide communications privileges to your code-
free Technician license. $10.00

ARI1033 The DXCC Companion by Jim Kearman
KRS spells out in simple, straightforward terms what
you need to be a successful DXer. $6.00

AR1250 Log Book—Spiral $3.50

NEW STUFF

grevepsssEass e J0NOLS Technician
2 mr xx @ Class License
Manual: New No-
Code by Gordon
West This book will
cover everything you
néecd to become a
Technician Class
Ham. Every exact
guestion and answer
on the examinations is
found in this one book
covering element 2
and element JA gues-
tion pools. Gordon
West tells you the
right answer and then
explains in detail why the answer is correct. Fully illus-
trated text, frequency chart showing privileges. list of
examiners and an FCC Form 610 application. $9.95

07TR26 World Wide Aeronautical Communica-
tions by Robert E. Evans This 42 page book was
designed to update and augment the frequency lists
published in the Aeronautical Communications Hand-
book-HF Edition. Contents include Adrcraft/Air Traf-
fic Control, Aircraft/Company Operations, Aviation
Weather Broadcasts. Aeronautical Flight Tests,
Worldwide Military Air Forces, Aero Search & Res-
cue, Aero Law Enforcement, NASA Flight Support,
Aero Terms & Abbreviations and Aero Tactical Identi-
fiers. $6.95

11 T8 Scanner Modification Handbook Vol. 2 by
Bill Creek Here it is—a companion to Vol. 1. In fact,
Val, 2 has a section that provides improved approaches
and updated techniques for the mods in Vol. 1. There's
I8 new, exciting modifications for popular scanners
and is fully illustrated with photos and schematics,
highly detailed step-by-step instructions so that the ay-
erage hobbyist can do these performance enhancing
maodifications. This is an all new book that has all new
mods. $17.95

03R0! World Press Services Frequencies
(RTTY) New 5th edition. A comprehensive manual

£ £ e e Sl

BOOKS FOR BEGINNERS

01B65 The Beginner's Handbook of Amateur
Radio—2nd Editon by Clay Laster Combines theory
and practice in an easy-to-understand format, and pro-
vides information for choosing and installing radio re-
ceivers and transmitiers, antennas, transmission lines,
and test equipment. 400 pages, 291 illustrations. $18.50

20N092 The Wonderful World of Ham Radio by
Richard Skolnik, KB4LCS This book addresses the
plea that something simple, clear, and fun be writien to
introduce young people to amateur radio. Pick-up one
for the new ham in your life. $7.95

20N099 Digital Electronics Projects for Begin-
ners by Owen Bishop contains 12 digital electronics
projects suitable for the beginner to build with the mini-
mum of equipment. 128 pp., 56 line drawings. $12.50

20N100 Electronics Build and Learn (2nd edi-
tion) by KA Penfold combines theory and practice so
that you can “learn by doing.” Full construction details

covering radioteletype news monitoring—contains all
information—antenna, receiving, terminal units, plus
three extensive frequency lists. Covers 65 World Press
Services breadcasting in English. *'The Original Press
Book.'" 84 pp., $8.95

20N104 Ham Stuff—The Who—What—Where
of Amateur Radio by Walt Garrett This is the indis-
pensable new guide to everything in Ham Radio. If you
want 1o know who's on first and what’s what, this
valuable guide belongs in your shack. You'll refer to it
again and again to find just the nght equipment, where
to shop, and who to call. Everything from radios o QSL
cands to hat pins, complete with product descriptions,
vendor profiles, prices, and more. $19.95

AR2065 ARRL Antenna Book The new 16th edition
represents the best and most highly regarded informa-
tion on antenna fundamentals, transmission lines, de-
sign, and construction of wire antennas. Over 700
pages, over %00 figures. An ARRL Publication, $20.00

AR3293 Morse Code: The Essential Language
by L. Peter Carron Jr. W3DKV has been expanded and
revised in 18 2nd edition. Peter Carron details its fascr-
nating history as well as sharing practical leaming in-
formation. Readers will learn how to handle distress
calls heard not only on the hambands but on maritime
and aircraft frequencies. Copyright 1991, softcover.
An ARRL Publication, $6,00

20M105 73 Clock
This traditional 24
hour clock will
look great on the
wall of your shack.
The bright 73 logo
welcomes visitors
to your operating
position, while
showing your ob-
vious good taste in
ham radio maga-
zines. $39.95

of a circuil demonstrator unit that 15 used in subsequent
chapters to introduce comman electronic components.
Describes how these components are built up into use-
ful circuits, oscillators, multivibrators, bistables, and
logic circuits. 128 pp., IB photos, 72 line drawings.
$12.50

AR2073 Novice Antenna Notebook A beginners
guide to easy and effective antennas and tuners you can
build. $8.00 An ARRL Publication.

ARZETI W1FB's Help for New Hams by Doug
DeMaw WIFB Complete for the newcomer. Put to-
gether a station and get on the air. $10.00 An ARRL
Publication.

AR2286 First Steps in Radio by Doug DeMaw
WIFB Scnes of (5T articles. See components assem-
bled into practical circuits and how the circuits make up
your radio gear. $5.00 An ARRL Publication.

ARA3MI Interference Handbook Written from an
RFI sleuth’s perspective. His expenence in solving in-
terference problems. $12.00

AR2197 Data Book Valuable aid to the RF design
engineer, technician, radio amateur, and experimenter.
Commonly used tables, charts, and those hard-io-re-
member formulas. $12.00

AR2960 Transmission Line Transformers (2nd
ed.) by Dr. Jerry Sevick W2FMI Practical designs and
specific information on construction techniques and
sources of material. More designs for antenna tuners,
hybrids, and for the YHF and UHF bands. 272 pp.
$20.00

ARRL License Manuals All the theory you need to
pass your test. Complete FCC question pools with an-

EWLTS.

AR2375 Technician Class $6.00
AR2383 General Class $6.00
ARO166 Advanced Class $6.00
AR239| Extra Class 8.0

AR(410 Yagi Antenna Design Oniginally published
as a series in Ham Radio , polished and expanded by Dr,
Lawson. $15.00

AR437 ARRL Repeater Directory 1991-1992
Almost 18,000 lisungs with over 2200 digipeaters.
Band plans, CTCSS (PL™) Tone Chart, compilation of
irequency coordinators, ARRL Special Service Clubs,
and 500 beacon listings from 14MHz 10 24GHz. $6.00

AR2171 Hints and Kinks Find the answer to that
tricky problem. Ideas for setting up your gear for
comfortable, efficient operation. $8.00

AR3169 QRP Classics Collection of articles from
last [5 years of ARRL publications on building receiv-
ers, [ransmitiers, transceiver, accessories, 288 pp.
$12.00

AR31E5 The Satellite Experimenter's Hand-
book, (2nd Ed.) by Martin Davidoff K2UBC
Expanded and revised, this 2nd edition of "' The Satel-
lite Experimenter’s Handbook™” is your guide to using
and designing satellites, focusing on those built by
and for the international radio amateur community.
$20.00

AR(MT7 Low Band Dxing How to meet the chal-
lenges of the different forms of 160, 80, and 40 meter
propagation with effective antennas, eguipment, and
operating strategies. $10.00

AR2030 Your Gateway to Packet Radio (2nd ed.)
Tells everything you need to know about this popular
new mode; how to get started, equipment you need, and
more. $12.00

AR2456 FCC Rule Book (8th ed.) A must for every
active radio amateur. $9.00

AR2103 Satellite Anthology The latest information
on OSCARs 9 through 13 as well as the RS satellites.
Information on the use of digital modes, tracking anten-
nas, RUDAK, microcomputer, and more! $5.00

AR2898 Space Almanac by Anthony R. Curtis
K3KXK Captures the breathtaking recent news from
space. Includes information on Amateur Radio satel-
lites. Find almost everything about man's trip 1o the
stars. 960 pp. $20.00

AR2083 Complete DX'er (2nd ed.) by Bob Locker
WIKNI Learn how to hunt DX and obtain hard-to-get
QSL cards. $12.00

CODE TAPES

Cine answer o the ao-code Brou-ha-ha is 1o make the code so simple to learn that it 's @ non-problem. Herewith the world s
easiest code course—tens of thousands of hamy have gorten their licenses this amozing mew shorteut way, I failure-proof,
Most people are able to whip through the Novice test after spending less than three hours each on Genesis and The Snckler,
Peaple who have given up on pcher code courses find this one does the fobvin a fiffy. Going after your General? It 's aboul time.
Lfse the Back Breaker and vou 'l be there before you know it. 4 week should do it. Warming, 20mpm code almaose invariably
appears fo cause irreparabie, irreversible, permanent brain damage. Uncle Wayae accepts fo - responsilility whatever for
anything that happens (o those who are foolish enough 1o use the Courageous 20wpm rape.

T3ITOS  “*Genesis" $5.95
5 wpm—This is the beginning tape. taking vou through
the 26 letters, 10 numbers, and necessary punctuation,
complete with practice every step of the way. The
ease of learning gives confidence even to the famt of
heart.

73T13 "'Back Breaker'' $5.95
13 + wpm—Code groups again, at a brisk 13+ wpm so
you'll be really at ease when you sit down in front of a
steely-eyed volunteer examiner who starts sending you
plain language code at only 13 per. You'll need this
extra margin o overcome the sheer panic universal in
mast test situations. You've come this far, so don’t get

code shy now!

73T06 “'The Stickler” $5.95
6+ wpm—This is the practice tape for those who sur-
vived the 5 wpm tape, and it's also the tape for the
MNovice and Technician licenses. It is comprised of one
solid hour of code. Characters are sent at 13 wpm and
spaced at 5 wpm. Code groups are entirely random
characters sent in groups of five—defimtely not memo-
rizable!

7iT20 “Courageous’ $5.95
20+ wpm—Congratulations! Okay, the challenge of
code 1s what 's gotten you this far, so don’t quit now. Go
for the extra class license. We send the code faster than
20 per. It's like wearing lead weights on your feet when
you run: You'll wonder why the examiner is sending so
slowly!

r--------------------

Uncle Wayne's Bookshelf Order Form

! You may order by mail, telephone, or fax. All payments are to be o

g in US funds. Allow 3 weeks for delivery. i
I Item# Title Qty.| Price Total |1
] 1
I i
0 i
i [y
L] i
. SHIPPING y
¥ sureinG TOTAL .
U.S. add $3.00 mail, $4.00 UPS. i
Canada add $4.00 mail.
j§ YU.P.5.toCanada and all foreign orders FOB Peterborough, NH. i
i i
g Name i
I Street 1l
B City State______ Zip g
' TOTAL S [JAE LIMC [IVISA [1Check/Money Order '
i !
Card # Expiration Date
¥ relephone: (603) 924-4196 (800) 234-8458 FAX: (603) 924-8613 i
¥ Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458



IC-W2A IC-24AT

O
ICOM

IC-2SAT

IC-2GAT

M sTANDARD @S@ rfconcepts ARRL PC Electronics
YAESU TEN-TEC ALINCO Larsen Antennas Ameco
Outbacker Antennas @mﬂﬂ wsyr MEF) oramono

A Nye-Viking Kantronics VM ?° ENTERPRISES
Ramsey Kits TELEX hygain Bug Catcher COMET

SPECIAL SPECIAL

CALL cactor. 1-800-70K-HAMS
For This Month’s Special-Buy FREE 1 -800-765.4267

Some Quantities Are Limited

FREE SHIPPING UPS SURFACE (except towers/antennas)

9500 Cedar Lake Ave., Suite 100
Oklahoma City, Okilahoma 73114

Local & Info (405) 478-2866 FAX (405) 478-4202 :ﬂ’l_._lfll ni Operati
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Take It With You.

F1-5200/
F1-6200

Trunk-Mountable
High Power Dual Band
VHF/UHF FM Transceiver

If you want more than just another
pretty face, choose the FT-5200 or
FT-6200 dual band mobile transceivers.
For extra security, take the removable
front panel with you whenever you
leave your vehicle. The transceivers
can’t be operated without them. With
the optional cable kit the front panel
can be mounted anywhere in your car
and the transceiver body stowed under
a seat or in the trunk. For extremely
powerful communications capabilities

D/MR CALL MHz

i
i "

'*I { L

l'—h

.

YAESU

Perfonnance wﬁkout com

with maximum user convenience and
equipment security, face the facts and
pick Yaesu. Standard features include:

Features and Options:
* 32 Memories: 16 tunable memory
channels for each band.

* Channel Steps: 5, 10, 12.5, 15, 20,
25kHz.

* Removable Front Panels for Quick
and Easy Installation

* CTCSS Encode Built-In: 38 sub-
tones selectable from the front panel.

* Full Duplex Cross Band Operation:
Independent squelch and mixing bal-
ance, for simultaneous listening or
fransmitting.

* Independent TX/RX Frequencies:
Odd splits ok on any memory
channels.

* Programmable Subband Limits: For
band scanning.

* Selectable Scan Skip: For busy
channels.
» Backlit DTMF Microphone

* One-Touch Instant Recall: Recall of
CALL channels foreach band.

* Priority Monitoring

* Dual External Speaker Jacks: One
for each band.

* Built-In Antenna Duplexer: Standard
feature.

* Reversed Masked Full Frequency
LCD

* 8 Level Automatic Display/Key
Lighting Dimmer

* Accessories/Options: FTS-22
(CTCSS Dual Decode Unit), FRC-4
(Pager Unit), DVS-3 (Voice Memory &
Pager Unit), YSK-1L (19'/ foot
Separate Kit Cable) SP-7 (External
Speaker).

p 01 zse

i
?_
i

DUAL BAND FM TRANSCEIVER FT-5200

BAND LOW




KENWOOQOD

The only transceiver that
could replace our best seller

The TS-4508S.

Kenwood's goal is to always offer our
customers the most sophisticated achieve-
ments in technology. So, when it came
time to enhance our best selling TS-4405
transceiver, we didn't hesitate.

The resulting TS-450S and TS-690S
transceivers offer a combination of versa-
tility, flexibility, sensitivity, and selectivity
unparalleled in their price range.

The TS-450S offers competition class
reception and 100 W transmission capabili-
ties on all nine Amateur bands in SSB, CW,
FM, and FSK modes, with 40 W on AM.
The TS-690S also offers 50 W on six meters.

Foramazingly clear reception, Advanced
Intercept Point (AIP), greatly improves the
receiver's dynamic range to an incredible

108 dB. An optional Digital Signal Pro-
cessor, DSP-100, offers even further sound
clarity by tailoring the incoming and out-
going audio passband signals.

You'll find the TS-450S and TS-690S
provide truly outstanding sensitivity over
the entire band. Innovative "triple conver-
sion” also assures superior stability and
accuracy, particularly above 24.5 MHz, for
improved DXing.

Other refinements include: convenient
split frequency operation, advanced filter
functions, optional automatic antenna
tuner, and 100 memory channels with
flexible scanning selections.

Accessories include: PS-33 20.5A
power supply, PS-53 22.5A heavy duty
power supply, SP-23 external speaker,
AT-450 internal automatic antenna tuner,

—

AT-300 external automatic antenna tuner,
DSP-100 digital signal processor unit,
VS-2 voice synthesizer, SO-2 TXCO,
MB-430 mobile mount, PG-2X DC cable,
TU-8 CTCSS encoder, YG-455C-1 500Hz
CW filter for 455kHz IF, YG-455CN-1
250Hz CW narrow filter for 455kHz IF,
YK-88S5-12.4kHz SSB filter for 8.83MHz [F,
YK-88SN-1 1.8kHzSSBfilterfor8. 83MHz IF,
YK-88C-1500Hz CW filter for 8.83MHz IF,
YK-88CN-1270Hz CW filter for 8.83MHz IF,
YK-455C-1, 500Hz CW filter for 455kHz IF

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TESTEQUIPMENT GROUF
P.O. BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada LAT 4C2
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.. pacesetter in Amateur Radio
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