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Selected as the official radio of
the World Radiosport Team Champion-
ships, a cultural exchange event of the
1990 Goodwill Games™, the IC-765
exemplifies ICOM’s commitment to
excellence in performance. The IC-765
incorporates the finest technology with
the best designs to produce unbeat-
able HF operation for competitors
worldwide.

The IC-765 sports: Band Stacking
Registers. Each band's VFO's retain
the last selected frequency, mode and
filter choice when changing bands.
Produces the equivalent of 20 VFO's;
two per band. Great for multiband
DX'ing! 99 Fully Tunable Memories.
Store frequency, mode and filter selec-
tions.
Assures ultra-fast PLL switching and

Direct Digital Synthesizer (DDS).

lock-in for excellent PACKET, AMTOR
and CW QSK operations.

Unlimited Operating Capability!
The three step attenuator cuts multi-
station overloads. Additional feat-
ures include a Built-in AC Supply,
100 percent duty cycle for consistent
high quality operation, Fully Auto-
matic Antenna Tuner, lambic Keyer,
Narrow 500Hz CW Filters and CW
Pitch Control.

The IC-765 general coverage
receiver covers all bands and all
modes.

Backed by ICOM's full one-yea
warranty, the IC-765's world class
performance and superb reliability
make it . . . the Choice of Champions!

CORPORATE HEADQUARTERS: ICOM Amenca. inc.

2380-116th Ave. N E_ Bellevue, WA 58004

CUSTOMER SERVICE HOTLINE (206) 454-7619

CUSTOMER SERVICE CENTERS:

3150 Premier Drive, Sufte 126, TX 75063

1777 Phoanix . Suite 201, Allanta, GA 30348

3071 - #5 Road, Unit 9, Richmond, B.C. V6X 274 Canada

2380-116th Ave, N.E., Bellevue, WA 98004
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The MFJ- 959{: is not for everyone.
However, if you do make the
investment you get the finest 3 KW
PEP tuner money can buy - one that
will give you a litetime of use, one
that takes the fear out of high power
operation and one that lets you get
your SWR down to absolute minimum.
The MFJ-989C is a compact 3 KW
PEP roller inductor tuner with a new
peak reading Cross-Needle SWR/Watt-
meter, The roller inductor lets you get
your SWR down to absolute minimum.
With three continuously variable
components - two massive 6 KV
capacitors and a high inductance
roller inductor - you get precise control over

2-knob Differential-T™ Tuner

MF] TUNERS

Here is the finest 3 KW Tuner money can buy with roller inductor, dummy
load, new peak reading meter, antenna switch, balun plus more ... $349.95
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MFJ’s Deluxe 300 Watt Tuner

MFJ-986 The new MFJ-986 Differential-T™
3239“2 knob Tuner uses a differential
capacitor to make tuning foolprool
and easier than ever. It ends constant re-tuning with
broadband coverage and gives you minimum SWR
at only one best setting. Covers 1.8-30 MHz.

The roller inductor lets you tune your SWR down
to absolute minimum. 3-digits turns counter lets you
quickly return to your favorite frequency.

You get MFJ's new peak and average reading
Cross-Needle SWR/Wattmeter with a new directional
coupler for more accurate readings over a wider
frequency range. It 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.

A new current balun for balanced lines reduces
feediine radiation and forces equal currents into
antenna halves that are not perfectly balanced for a
more concentrated, stronger signal. Add,$10 s/h.

MFJ’s Fastest Selling Tuner

The MFJ-941D is MFJ's fastest selling

MFJ-9410 300 watt PEP antenna tuner. Why?

$4 09O 95 Because it has more features than
tuners costing much more and il

matches everything confinuously from 1.8-30 MHz.

It matches dipoles, vees, verticals, mobile whips,
random wires, banlanced and coax lines.

SWR/Wattmeter reads foward/reflected power in
30 and 300 watt ranges. Antenna switch selects 2
coax lines, direct or through tuner, random wire,
balanced line or tuner bypass. Efficient airwound
inductor gives lower losses and more watts out.
Has 4:1 balun, 1000 V capacitors. 10x3x7 inches.

MFJ’s Random Wire Tuner
MF-16010 $3 995

You can operate all
bands anywhere with any
transceiver when you let
the MFJ-16010 turn any random wire into a
transmitting antenna. Great for apartment, motel,
camping operation. Install a wire anywhere! Tunes
1.8-30 MHz. 200 watts PEP. Ultra small 2x3x4 in.

MFJ ...

The MFJ-9430D gives you lower
,:’?325 SWR than any tuner that uses
two tapped inductors. Why? Because
you get two continuously variable capacitors that
give you infinitely more positions than the limited
number on switched coils.

This gives you the precise control you need 1o
get your SWR down to a3 minimum. After all, isn’t
that why you need a tuner? Covers 1.8-30 MHz.

You get MFJ's new lighted 2-color peak and
average reading Cross-Needle SWR/Wattmeter,
dummy load, antenna switch, and 4:1 balun - all in
a compact 10x3x7 inch cabinet. Meter lamp uses
12 VDC or 110 VAC with MFJ-1312, $12.95.

With MFJ's deluxe 300 watt PEP tuner you get
an MFJ tuner that has earned a reputation for being
able to match just about anything - one that is
highly perfected and has years of proven reliability.

MFJ’s Mobile Tuner wr-94sc
53995

Don't leave
home without
this mobile
tuner! Have an uninterrupted trip as the MFJ-945C
extends your antenna bandwidth and eliminates the
need to stop, go out and adjust your mobile whip.

You can operate anywhere in a band and get low
SWR. You'll get maximum power out of your solid
state or tube rig and it'll run cooler and last longer.

Small 8x2x6 inches uses little room. SWR/ Watt-
meter and convenient placement of controls make
tuning fast and easy while in motion. 300 watls
PEP output, efficient airwound inductor, 1000 volt
capacitors. Mobile mount, MFJ-20, $3.00.

144/220 MHz VHF Turlers

MFl-921 SG 995

MFJ's new VHF .
tuners cover both ) e S
2 Meters and the 220 MHz han-ds The*_.r handle 300
watts PEP and match a wide range of impedances
for coax fed antennas. SWR/Wattmeter, 8x21/2x3 in.
MFJ-920, $49.95. No meter, 4'/zx2V/2x3 inches.

ME)

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; TELEX: 53 4590 MFJSTKV

CIRCLE 86 ON READER SERVICE CARD

making quality affordable

SWR and the widest matching range
possible from 1.8-30 MHz.

You get 2 new lighted peak and
average reading Cross-Needie
SWR/Wattmeter with a new more
accurate directional coupler.

You get a giant two core balun
wound with teflon wire for balanced
lines and a 6-position antenna switch
with extra heavy switch contacts,

Its compact 10%x4'/2¢x15 inch

abinet fits right into your station.

You get a 50 ohm 300 watt dummy
oad for tuning your exciter, a tilt

- stand for easy viewing and a 3-digit
turns counter plus a spinner knob for
exact inductance control. Add $10 s/h.

MFJ’s Artificial RF Ground

$TO®5 wri931

You can
create an
artificial RF
ground and
gliminate
RF “bites”, -
feedback, TVI and RFl when you let the MFJ-931
resonate a random length of wire and turn it into a
tuned counterpoise. The MFJ-931 also lets you
glecincally place a far away RF ground directly at
your rig -- no matter how far away it is - by tuning
out the reactance of your ground connection wire.

Barefoot/1.5 KW Linear Tuner

MFJ-962C For a few extra dollars, the MFJ-

322915 962C lets you use your barefoot rig
now and have the capacity to add a
1.5 KW PEP linear amplifier later. Covers 1.8-30 MHz.

You get two husky continuously variable capacitors
for maximum power and minimum SWR. And lots of
inductance gives you a wide matching range.

You get MFJ's new peak and average reading
Cross-Needle SWR/Wattmeter with a new directional
coupler for more accurate readings over a wider
frequency range. It reads forward/refiected power in
200/50 and 2000/500 watt ranges. Meter lamp uses
12 VDC or 110 VAC with MFJ-1312, §12.95.

Has 6-position antenna switch and a teflon wound
balun with ceramic feedthru insulators for balanced
lines. 10%x4%2x14 7/8 inches. Add $10.00 s/h.

MFJ’s smallest Versa Tuner
MFJ-901B

159*35
The MFJ
9018 is our

smallest -- —
5x2x6 inches -- (and most affordable) 200 watt PEP
tuner --when both space and your budget is limited.
Good for matching solid state rigs to linears.

It matches whips, dipoles, vees, random wires,
verticals, beams, balanced and coax lines from
1.8-30 MHz. Efficient airwound inductor. 4:1 balun,

FOR YOUR NEAREST DEALER OR TO ORDER
800-647-1800

* 1 year unconditional guarantee * 30 day money
back guarantee (less s/h) on orders from MFJ
Free catalog » Add $5.00 s/h (except as noted)




Ivy Renga W8IUQ, Milford MI | have
enjoyed your 73 Magazine for over 18
years, and have waiched il progress
from FM to RTTY (computarized) o
packet and now ATV on balloons. You
have always dared to challenge the
amateur radio community, and of
course, the ARAL. This is good! Many
of us tend 1o get stuck in a groove and
need a little “'kick in the panis™ to real-
ize our full potential.

Ben Johnson NY®0O I'm a 37-year-olg
pharmactst and have been a ham for
22 years. In regard 10 your August edi-
torial I'd like 10 see spread spectrum
articies. And | might be interested in
runming for ARRL director. | joined the
League in March 1987. Would | be eli-
gible for the next election? How much
time would it involve? | work for K-Mart
and getting away for meetings might
be a problem. Would | have to buy my
own plane lickets to Newington? Is this
strictly a job for an old man?

Not this year, Ben. You must have af
least four years of continuous member-
ship 1o qualify. Yes, of course, they pay
your fravel expenses, and generously,
too. Time? That's more a reflection of
your interest. You should gel around o
as many clubs as you can and find out
whatl your constituents are thinking. If |
were going to be a director I'd get set
up with a Mac and put out a monthly
newsletter lo help provide a communi-
cations medium belween me and the
clubs in my division. With this | could
give them information on what is going
on and generate interest in solving
some of our more serious problems.

.. Wayne

Mark Lovejoy KBBKJZ |'ve been read-
ing 73 for some time now and like It a
lot. Your editarials are an inspiration
and a stimulant when needed. Keep up
the good work. In case anyone doubts
your advice on getting publicity, | can
say thal the media is looking for stories
about ham radio. | wrote an article
about what hams do, different activities
and modes, and the where/when ol the
club meetings. The paper thought it
was great. The club info went on the
front page that day and now they want
o run more ham news. I'm hoping o
get the club members 1o contribute ma-
terial on ATTY, contests, QRP, and so
on.

John KB7DNF You have a good maga-
zine. | think you should publish the
calls of lids, jammers, and the hams
creating the mess on our bands. We
need a clearing house for offenders.

John Thurmond KBSHWS, Little
Rock AR | am 14 years old and | got my
license one and a half years ago. Since
then I've been trying to form ham clubs
in the vanous schools I've attended.
But this proposed Communicator Ii-
cense will take away my hope of re-
cruting new hams. Anyone can get a
Nowvice hcensa, but the Communicator
will be much more difficult. Can you
imagine me trying 10 explain 1o the av-
erage high school student what effect

LETTERS

Number 1 on your Feedback card

From the Hamshaﬁ

the F-layer has on radio propagation?
The people who wanted a no-code li-
cense wanted one with HF privileges,
not just UHF, so lel's drop the whole
thing.

Why does AARRL's sneaky sirategy 0
rekill no-code remind me of Ofiver and
Hardy? “'Stan, a fine mess you've got-

D. Spreng WB#77? Re your June edi-
torial comment on the huge postal rate
hike and the “stupifying mail monop-
oly”—right on! I've been a postal work-
er for nearly four years, and | see the
situation as hopeless. Thanks 10 your
advice (get off your butt and out of your
rut), | am changing. | am studying for
mmmmwﬂmm

ciub. | hope to heip the local school set
up a club. | have enrolled in 2 commu-
nications course and plan 10 get in-
volved in electronics again. | quit
electronics school in 1976—what a
mistake! | would rather spend 50 years
in @ challenging career than work as a
postal zombie for 25 and retire early.
Keep it up, Wayne, you aregetting peo-
ple interested in ham radio and elec-
tronics! Your comments do not fall on
deal ears.

Let me know your call, when you get it.
Keep in louch! . . . Wayne

C. Hacksworth ET2/c USN You
couldn’t be more right about the need
for youngsters in amateur radio. Re-
cently, while home after two years at
sea, | went to a local ham club meeting
with my grandfather. | was the only per-
son under 30! Most were retired, When
no-code was brought up, you'd think
someane had cursed their mothers.
These old-timers feel that no-code is a
threat to them. What's so great about
the code? Oh, tell WIOKK that we Elec-
tronic Technicians (ETs) are nol in any
way, shape, or form, board swappers.
We have to troubleshoot down 1o a
component every day. How many pro-
code fogies can handle that? This let-
ler is a plea to take down the old barri-

ers and let us young people in. My
grandfather is actively trying to license
youngsters. | wish more old-timers
were like him.

Dennis Murphy KB&LZW While you
seem pretty much well-informed and
balanced in your opinion in your edito-
rials, | feel you are mistaken about
Techs. | don't believe that the majority
of Techs are semi-hams in the process
of stagnation. The majority are Techs
because they are interested in the
VHFs and UHFs and have no reason to
upgrade.

Thanks, Dennis, for eniightening me.
Golly, | was afraid, after talking with a
few hundrad of them on repeaters, that
there were 105,000 Techs, all so terr-
fied of the code they 're willing to miss
taliong o hams all around the world.
But how come, if they're so into VHF,
they don't write about all the experi-
menting they re doing up there?
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Gib W7GTE | find no argument with
your diagnosis of the ARRL. Some of
the crew there are well qualified, but
many of them are NOT going to say
anything contrary because that means
goodbye job. Not too smart. Others at
HQ...well. | was a vice-director for

two years.

John B. Bradley WJ8D, DA1JV Keep
up the good work, we all need prodding
from time to time. You hit the nail on the
head more than most would like to ad-
mit. Here is another one for your magic
bag of ““get it done™ tricks!

| sent two letters to CQand the ARRL
1o enlist their ald with whoever they
have in the know to help reverse the
abandoment of the Military Amateur
Radio System.

This is not just hot air, since Paul
Ramey, USAREUR MARS director toid
me this was happening, not only in the
Army, but the Air Force as well. He had
TWX copies of USAF messages stat-
ing that this was to happen in USAFE
as well as describing what he was
doing to phase down USAREUR's
participation in Europe. There is not a
replacement for him. Since the Army
and Air Force are ending support for
MARS, the rest is up o individuals.

MARS was a great help to me when |
was away from the family, whether in
tha USN or USAF. MARS and local DA
hams got California quake info 10 those
stationed here in Europe; and probably
for those in Asia as well, letting family
members know that relatives in Califor-
nia were OK.

Hmmm, MARS is being scuttied, eh?
So whal's the down side for amateur
radio?

MARS has kinda kept to itself, with
little effort at maintaining visibility. You
aither grow or you die.

I doubt that the military brass have
any concept of the value of MARS. |
know | don't, and I'm in the middle of
things. . . . Wayne

Ken Stone WA2VWS, Cherryvale KS
In the June issue of 73there was a very
good article by Frank Brumbaugh on
building a simple gaussmeter. |I'd
wanted such a meter for some ltime,
and the article stimulated me 1o go
ahead and build one. Mina is patterned
after Frank's, but in my opinion much
improved. Much of this was a result of
Wayne Green asking his readers to do
such a project. But there is a fly in the
ointment.

Frank included a method for cali-
brating the gaussmeter. From corre-
spondence with him, | learned he
got the technical information from a
consultant, and what he got and wrote
up has a serious lechnical error. The
articie says the field intensity in gauss-
@s al the center of a long solenoid
is NUM {ampere lurns per meler).
This is incorrect by a factor of nearly
B0. The correct equation is gausses =
0.004ntNUM (or 0.01257NIM). Still an-
other form s ampére tums per meter
drvided by 79.58.

| have written to 73 three times al-
ready and the response has been ex-
actly zero. For a lechnical magazine,
this is unacceptable. To rub salt in the
wound, the magazine published a triv-
ial letter from a ham objecting to the
use of cgs terms in the article instead of
mics terms!| | have seen damning let-

ters published before and | have seen
corrections published. What is so holy
about this error that | get nowhere try-
ing to get a correction published?

Thank you for your persistence! In this
letter you have caught the fly in the
ointment. The other letters were far too
long and involved for “'Letters’’ and we
weren'! sure which point you consid-
ered most important.

. .de Linda KA1UKM

Bill Hollister, Jr., KASZHM, Big Rock
IL A note to Gordon West WBSNOA,
author of the “Service Survey'’ senes,
forwarded o 73: [Regarding] your
articie on Alinco service: | had the op-
portunity to learn firsthand that Alin-
c0's service and warranty are aven bel-
ter—yes, better—than the written
word. We {Alinco and |) had a problem
that spanned almost three years, but at
no time were they anything but cooper-
ative and poiite. Too bad they maike so
few radios. How about 440 or HF !

W.M. Ashwood, Jr., WDSKBY/MM2
On many voyages between Corpus
Christi, Puerto Rico, and Bayonne, I've
heard no less than 50 bootleg stations
on 10m. They were all fishing boats
engaged in the shnimp indusiry and
boat captains talking 1o their XYLs.

As they seem 1o prefer AM and FM,
and shrimpers are noloriously long-
winded, they should prove to be an in-
teresting foxhunt for coastal clubs.

However, | don't recommend per-
sonal confrontation. With detalled in-
formation, the FCC can deal swiftly
Chris Kochenour WD1W, Pownal VT
Here is an idea, offered as a challenge
to every licensed ham, that will swell
our ranks for now and farever,

Here is the challenge: Every year,
each and every ham lake one person
under his/her wing, and teach/guide
them to the point of being licensed.
Imagine 500,000 hams in 1880,
1,000,000 hams in 1991; 2,000,000 in
1992. . . 8,000,000 in 1994,

What are you waiting for? Get off
your duff and take the challenge. Enlist
someone now. .. Oh—too many kids
and overcrowded bands? Well, your

only hope is that you die before ama-
teur radio does.

Page Pyne WA3EOP, Williamsport
MD Wayne's recent editarial on the fu-
lure of our hobby should give everyone
something to think about.

| read recently in the Philatelic Press
about COPO, a nonprofil organization
composed of more than 450 stamp
clubs, dealers, and other groups and
individuals, for the purpose of promot-
ing stamp collecting. COPO offers The
Lidman Prize for the best articie about
stamps or stamp collecting appearing
in the nonphilatelic press. The Council
of Philatelic Organizations awards the
winner $500, an engraved plague, and
an expense paid tnp to the award site.

With the need for good public rela-
tions, amateur radio should have its
own version of a Lidman Prize saluting
in the nonamateur press. Perhaps we
could have several calegories annual-
ly, for newspapers, periodicals, videos,
etc. Do you think we could find a na-
tional organization to grab the ball and
run with it for the good o! amateur
racio 7l
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Number 2 on your Feedback card

NEVER saY DIE

Wayne Green W2NSD/1

On Being Reasonable

On my letterhead | have a quote from
George Bernard Shaw: 'The reason-
able man adapts himself 1o the world,
the unreasonable one persists in trying
to adap! the world to himself. There-
fore, all progress depends on the un-
reasonable man."

Are you a reasonable man? Most
men are. They peacefully go along with
the laws and customs, whether they
agree with them or not. They try not to
make waves. |'ve always been unrea-
sonable. Worse, |'ve always tried to en-
courage other men to be unreason-
able.

Our New Hampshire constitution is
clear on this matter. It says that if a man
believes a law is unreasonable, it is his
responsibility 1o oppose that law.

There are some aspects of our soci-
ety that | feel are unreasonable for me
to accepl. Like our present educational
system. Like our consumer electronics
industry loss. Like the erosion of ama-
teur radio. . .in both quality and quan-
tity.

| get hundreds of letters from readers
who say they're fed up with amateur
radio. Some are discouraged by the
lack of interesting contacts. Some by
jamming, bad language or ham club
elitism. The reasonable man, faced
with such obviously insurmountable
obslacles, gives up. The unreasonable
man says, ‘‘Hey, what am | going to do
about this mess?"’

Is it your destiny to be a sheep. . .or
ashepherd? Are you a reasonable man
who accepts what others deal out, no
maiter how unpleasant? What kind of
legacy will you leave? Will the world
miss you much when you pass on?

We've had a few hams who've done
a greal deal to make hamming more
fun for the rest of us. I've been privi-
leged to know a number of these out-
standingly unreasonable men. There
was John Williams W2BFD, who did
more than any other ham o popularize
RTTY. There was Bill Hoisington
K1CLL, whose simple construction ar-
licles in 73 got a generation of readers
into building. There was Gus Browning
W4BPD, whose DXpeditions made
hamming more fun for thousands of us.

You don’t have 1o write on a big slate
to contribute. Look at Bill Welch
WEDDE, who's helped thousands of
Novices get licensed! And Gordon

West WBENOA, whose Radio School
has also helped thousands get li-
censed. How about Bill Pasternak
WABITF and his Wesllink Report?
We've had lots of hams who have
helped our hobby. Then we've a cou-
ple hundred thousand reasonable men
who have left no mark o show they
were ever with us exceptone line in the
Callbook . . .and then, eventually, that
final line in Silent Keys.

Reasonable men do not win con-
tests, go on DXpeditions, write con-
struction articles, set up repeaters, get
deeply involved with emergency oper-
ations, have interesting QSL cards,
have the time or interest 10 eimer new
hams, are an excruciating bore to con-
tact, tend to absolutely hate my editori-
als, have never expenmented on any
microwave bands, have never even

actually do something about it, you are
a cypher. And being on the school
board sure won't hurt.

s your local ham club generating
MNovices? Is it putting on fox hunts?
Organizing a big Field Day outing?
Getting together for VHF contests?
Has it a repeater? Are the meetings
interesting enough so the club is
growing? When you get your Silent
Key listing, what will you have left be-
hind besides a few minutes of empty
band space where you used lo rag-
chew?

Sure, I'm unreasonable. And |'ve
done just about everything | listed
above. But, you know, | haven't done
anything you couldn’t have. it's not
that I'm a superman, I'm just plain un-
reasonable. When something stinks |
don't hold my nose and turn away . . .

“We’ve had a few hams who've
done a great deal to make hamming
more fun for the rest of us.’”’

considered OSCAR or moonbounce,
have never made RTTY, packet, SSTV
or ATV contacts, never made DXCC,
never made BPL (may not even know
what it is), never been a ham club presi-
dent or organized a hamfest, never
flown a plane or been up in a balloon,
probably never skied or dived, and so
on. The reasonable man not only
doesn't contribute to progress, he gen-
erally resists it, but not vigorous-
ly...as that would call for an actual
commitment.

The American educational system is
a mess. You know that. You've proba-
bly been grumbling about it. Have you
done anything? Have you read much
about it to find out what's gone wrong?
Have you been taping the excellent TV
documentaries on the subject? Now,
more important, once you understand
the problems and some proven solu-
tions, are you volunteering for your lo-
cal school board to help make some
changes?

You may believe that ham clubs in
your local schools would help young-
sters develop an interest in science
and high-tech careers, but unless you
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| get out the mop and see what | can do
to clean up the mess.

When someone has a rotten signal |
do my best to politely let 'em know.
When someone is lousing up the band
with bad language or jamming, | speak
up, doing my best to keep my
cool . . .which isn’t easy at times. And
when | come across outstanding prob-
lems such as KV4FZ and K1MAN
present, | write, hoping you'll take
some initiative.

The reasonable man would never
consider running for ARRL director.
The reasonable man has adapted o
the way things are, either by putting up
with them or lurning away and ignoring
"em.

If you read, perhaps you've read Hif
Men, the story of how The Mob has
taken over control of the music busi-
ness. If | can find some unreasonable
people to help me, I've got a sneaky
plan to elbow The Mob back out again.
I'm already about 10% along with this
guerrilla action, so I'm doing some-
thing.

How about helping to keep our coun-
try in better touch with the latest in high

lech developments, most of which are
happening in Japan...and which,
oddly enough, the Japanese resist
sharing? | came up with a beaut of a
solution 1o this one. . . and planted the
seed in exactly the right place for opti-
mum growth. | know that reasonable
readers are tired of me blowing my
horm about all the things I've done. But
| find that unless | can prove that it's
actually possible for someone to do
things, reasonable men convince
themselves that it's beyond them.

When | explain how easy it is to make
money | get jealousy and hate from
reasonable men. . .and hey, how can |
get a piece of the action, from unrea-
sonable men. When | suggest that all it
will take is a few unreasonable hams lo
run for ARRL directors and bring the
League into the "90s, | get a mixture of
apathy and hate. The reasonable man
says I'm trying to change things and
that's bad. The unreasonable man
says, “Hmmm, who do | know who
would make a good director and help
get us out of the mess we re in?"”

So yes, while reasonable men were
rag-chewing on 75m, | was oul there on
an icy New Hampshire mountain top,
making contacts with seven states on
10 GHz. And while the reasonable
hams were fighting pileups to get
through to me, | was operating from JY,
b5Z4, 5W4, 7P8, 3We, FP8, FOB, FKS8,
9N, 9M6, 9MB, etc. And Gus was oper-
ating from Western Africa. And Lioyd
and Iris Colvin from everywhere else in
the world.

Wha! were reasonable hams doing
when | was building RTTY, NBFM, and
SSB equipment . . . and experimenting
with SSTV, moonbounce, aurora, 10
GHz? Whal were they doing while | was
winning Sweepstakes, DX and VHF
contests? Sure, |'ve worked about 350
countries and rag-chewed with tens of
thousands of reasonable hams. But is
the reasonable man irritated with me
blowing my horn about all that, or be-
cause he's had the same opportunities
| had and he has never done anything?

I'm writing this because the world
needs more unreasonable men. Can
reasonable men be biasted out of the
herd with logic? It's not safe being un-
reasonable, so perhaps not. You have
1o think. You have to read and learn.
You have to lake chances! And you
have to face the multitudes of reason-
able men who will resist you every inch
of the way.

WARC-'92

| got a letter from the League listing a
whole bunch of ways amateur radio
looks like it could get badly hurt at the
coming WARC. This was accompanied
with a request for a donation. You can
imagine what a tough time | had not
reaching for my check book!

Of course, having participated as an
official WARC delegate in Geneva, |
knew that by conference time the dele-
gates from the other countries would
have their positions cast in concrete,
giving them very little room to maneu-
ver. The time for WARC work is right
now, not two years from now, afler it's

Continued on page 73
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HF transceiver with general
coverage receiver.

Compact, easy-to-use, full of oper-
ating enhancements, and feature
packed. These words describe the
new TS-140S HF transceiver. Setting
the pace once again, Kenwood intro-
duces new innovations in the worlid
of “look-alike” transceivers!

* Covers all HF Amateur bands
with 100 W output. General cover-
age receiver tunes from 50 kHz to
35 MHz. {Receiver specifications guaranteed
from 500 kHz to 30 MHz) Modifiable for HF
MARS Gperatiﬂn. {Permit reguirad)

e All modes built-in. LSB, USB, CW,
FM and AM.

¢ Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity
direct mixing system ensures true
102 dB receiver dynamic range.

e New Feature! Programmable band

marker. Useful for staying within the

limits of your ham license. For con-
tastgrs,__ _ rog! in the suggested
frequ .M fn prevent QRM to
aatu_a_.,
Jarticipants.
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* Famous Kenwood interference
reducingcircuits. IF shift, dual noise
blankers, RIT, RF attenuator, select-
able AGC, and FM squeilch.

* M.CH/VFO CH sub-dial. 10 kHz step
tuning for quick QSY at VFO mode,
and UP/DOWN memory channel
for easy operation.

* 31 memory channels. Store fre-
quency, mode and CW wide/narrow
selection. Split frequencies may be
stored in 10 channels for repeater
operation.

ﬁ
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KENWOQOD

Affordable DX-ing!

e Selectable full (QSK) or semi
break-in CW.

* RF power ouiput control.

* AMTOR/PACKET compatible!

¢ Built-in VOX circuit.

e MC-435 UP/DOWN mic. included.

Optional Accessories:

* AT-130 compact antenna tuner

* AT-250 automatic antenna tuner

¢* HS-5/HS-6 headphones

» [F-232C/IF-10C computer interface
» MA-5/VP-1 HF mobile antenna

(5 bands) ®* MB-430 mobile bracket

* MC-43S extra UP/DOWN hand mic.
* MC-55 (8-pin) goose neck mobile mic
* MC-60A/MC-80/MC-85 disk mics.
* PG-2S extra DC cable * PS-430
power supply ®* SP-41/SP-50B mobile
speakers * SP-430 external speaker

* SW-2100 SWR/power meter

* TL-922A 2 kW PEP linear amplifier
(not for CW QSK)#* TU-8 CTCSS tone
unit ®* YG-455C-1 500 Hz deluxe CW
filter, YK-455C-1 New 500 Hz CW filter

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, Ontano, Canada L4T 4C2

KENWOOD

.. pacesetter in Amateur Radio



KENWOOD

_ Triple

Ful TR jANIER Te-Bala

TM-941A

TRI-BAND FM Transceiver

Kenwood brings you yet another
breakthrough — the TM-941ATRI-
BAND FM TRANSCEIVER. Now you
can operate on three bands — 144,
450, 0or 1200 MHz — with one radio!
This rig even gives you full duplex,
cross-band, triple-band repeat!

@ High power output.

50 W on 144 MHz, 35 W on 450 MHz,
and 10 W on 1200 MHz. (Selectable
low power:5and 10 W, 1Won

1200 MHz.)

@ Wide band recelver coverage.
118-174, 438-450 (400-475 after
modification), 1240-1300 (1210-1330
after modification) MHz. TX on
Amateur bands only. Modifiable for
MARS/CAP. Permits required.

e CTCSS encode/decode built-in.
38 sub-tones selectable from the
front panel.

® Cross-band repeat function.
Selectable single or dual input! Off-
set function on output, allows sim-
plex to repeater repeat!

eSimultaneous tri-band receive.
Individual volume and squelch con-
trols help you “sort out" the signals.

@ Detachable front panel.

Use the optional PG-4K or PG-4L to
mount the front panel remotely.

® Selective calling option (DTU-2).
Selectively call a single station,or call
a group with DTMF tones.

€303 memory channels.
Store everything you need for effi-
cient operation. All channels allow
you to store "odd split” repeaters.

®Versatile scanning functions.
Band scan, memory scan and pro-
grammed scan with carrier or time
operated stop.

eNEW! Auto memory scan.
Automatically memorizes a busy fre-
quency while scanning the band!

@ Automatic repeater offset on 2 m.
Plus or minus 600 kHz for 144 MHz,
+5 MHz on 450 MHz, and =12 or
20 MHz for 1200 MHz. (Manual offset
for 450 and 1200 MHz.)

® Fixed detect output.
or packet operators!

® Multi-function DTMF mic supplied.

@ Auto power off and time-out timer.

‘I’ L ¥ K

® 4-step dimmer control.
Selectable 4-step dimmer control,
® Three separate antenna
and speaker connectors.
For maximum performance.

Optional Accessories:

® DTU-2 Digital paging (DTMF) unit

® PG-4K, PG-4L Front panel cable
kits ® MC-45 Multi function mic.

® MB-11 Extra mounting bracket

@ SP-41, SP-50B External mobile
speakers ® PG-3B DC line noise filter
® PS-430 Power supply® PG-2N DC
power cable.

Compilate saervice manuals are avaifable for all Kenwood
transceivers and most accessores.

Specifications, features, and prices are subject to change
without notice or cbligation.

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.
.0, BOX 1075, 859 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOQOD

.. pacesetter in Amateur Radio



Number 3 on your Feedback card

EDITED BY LINDA RENEAU KATUKM

BARF Members Cited

Several BARF members have been cited
for violating Section 97.101(d) of the FCC
rules—causing willful and malicious interfer-
ence to the communications of amateurs. The
names of all members receiving ‘‘Notices of
Violations™ and "'Notices of Apparent Liabili-
ty"" from the FCC are unknown at present.
Herbert L. Schoenbohm KV4FZ is the person
most amateurs name as the cause of the
mounting 20 meter controversy.

Two decades ago Schoenbohm was a hero
among radio amateurs for his public stand
against abuses by wealthy yachtsmen who
openly used the 15, 20, and 40 meter bands
for business phone patching. Due to his ef-
forts, within a year virtually all the violators
were off the air.

Unfortunately, he later expanded his cam-
paign, forming the Better Amateur Radio Fed-
eration (BARF) as a net to counter the activi-
ties of nearly all established service nets and
international phone patching.

Other BARF members who have been fined
include Richard K. Eastman N5FX and
William Terrill K2BF1 ($1,000 each). Cited, but
not fined, were Harold D. Case WD4PZT and
William Pike NBDCP. Last September, the
FCC began preparing an in-depth “Public No-
tice'' on the matter. From the Westlink Repornt,
Number 584.

Hams in Action

Last August, Tomah, Wisconsin, was hit
by severe thunderstorms and flooded by
more than eight inches of rain in less than
three hours. The coordinator of the Monroe
County Emergency Governmenl in Tomah
contacted Mark Loether KBOEBX lo request
the assistance of the Tomah Regional Re-
peater Group. The Monroe County ARES
went promptly into action, helping with evacu-
ation and establishing radio communication.

As more people were evacuated from their
homes on the morning of the 18th, Richard
Koebernick KASZZK and Jason Sweeney
N9GNA established intitial communications
between the Tomah Red Cross at evacuation
centers and the LaCrosse Red Cross office.
Later, Mike Warnock WNSP arrived from
Sparta to relieve them when their own homes
became endangered.

Bill Bastain NSBOE manned the local
Tomah Weather Radar as more rain threat-
ened the community. Dave Arnold NGCUO
from Necedah arrived that afternoon to
provide additional support and relief, and that
evening Clide Downing N9KAK from the Wis-
consin Rapids/Wood County Amateur Radio
Service came with fourteen more amateur
radio operators.

On Sunday, local operators Allen Bell
KA9PSL and Ken Teclaw N9GXP stayed on
duty and maintained communications be-
tween the emergency government and the
Red Cross. From the Tomah Regional
Repeater Group.

Galling the USSR

Net Manager Glen Baxter K1MAN of the
International Amateur Radio Network ac-
knowledged on the air August 22 that he re-
ceived a Notice of Rules Violation from the
FCC for running a phone patch to the Soviet
Union, a nation with whom the United States
has no third party agreement. According o
Baxter, his organization was trying to promote
international good will by helping a Soviet ex-
change student make contact with home, and
the operator in the USSR thought it was legal
on his end.

Baxter says that he notified the FCC moni-
toring station that until a third party agreement
is in force between the two countries, he will
refrain from such activity. The FCC station
apparently accepted his explanation; Baxter
says he received a FAX from them and it ap-
pears that the matter is closed. The FCC in
Washington, however, has the right to review
the decision and the option to take punitive
action. From the Westlink Report, Number
584.

SAREX Packet Hints

Be sure to use the right callsign when you
try to connect to SAREX. Tom Clark W3IWI
reports that both the HK21 ROBOT TNC and
the software for the GRID laptop computer
have the calls defauited to WA4SIR (SSID=0),
not WA4SIR-1. The call WA4SIR, belonging to
astronomer Ron Parise, should be used un-
less for some unanticipated reason, the de-
faults are overridden. Tom says the best ad-
vice is for you to monitor the downlink signals
from STS-35 and use the call you see on the
downlink. The ROBOT TNC code uses only
one SSID at a time.

The SAREX handheld cannot receive when
it's transmitting. Do not run full duplex on the
ground! Leave your TNC in half-duplex mode
with CD active, just as you would for normal
VHF packet operations.

Be careful with your TNC’s timers, DWAIT
(How soon do | transmit?) and FRACK (Then
how long do | wait?). Try to pick a DWAIT
nobody else is using, and set FRACK for at
least three seconds so that you won't transmit
when the ROBOT's FUDtimer (listening be-
fore transmitting) decides it's time to transmit.
From W3IWI via AMSAT News Service, and
Westlink Report.

Operation “Desert
Shield”

Do you want to listen in on the Middle

East?
Try these times and frequencies (kHz):

0200-0300Z Radio Cairo 9475, 9675
0300-0350Z  Radio Baghdad 11830
0300-0400Z  Voice of Turkey, Ankara 9445, 17880
0300-04002 United Arab Emirates 13675, 15400,
15435
0300-0415Z Kol Israel 9435, 11605,
12077, 15640
2000-22002 Radio Baghdad 13660

"Tokyo Rose'' broadcast to our troops are
on 11860 at 1000-12002Z, 1600-1800Z, and
2000-2200Z, but propagation may not be
good. (DX packetcluster message by K5KJ
and W5USM; courtesy AD5I.)

U.S. Airbase in Insulic, Turkey: 6.738,
11.176, 13.214 (courtesy AJSS).

British Forces Broadcasting Service to
Saudi Arabia: 7125, 9640, 13745, 15205,
17695, 21735 (courtesy KSKQG).

From The Parking Ticket, #2322.

On January 30, 1991, the Colorado Front
Range Microwave Society is sponsoring the
Microwave Update Conference at Denver. By
providing an informal forum for exchanging
ideas, designs, and operational experience at
frequencies above 900 MHz, the conference
intends to serve the needs of the amateur
microwave community.

All radio amateurs are invited to submit
talks and papers. Presentations may range
from 15 to 45 minutes long. They should
stress practical applications on all aspects of
microwave operation.

A collection of presentations will be pub-
lished. Final versions of the material should be
ready by November 15, 1990. If interested,
contact Don Lund WARIQN at P.O. Box 1664,
Boulder CO 80306. [We regret that we were
unable to put this notice in the October issue,
but some of you will surely be interested in
attending the conference, and others may
have a finished manuscript on hand ready for
submission.]

TNX...

. . .to all our contributors. You can reach
us by phone at (603) 525-4201 or by mail at 73
Magazine, Forest Rd., Hancock NH 03448;
and by e-mail on CompuServe ppn
70310,775, MCI Mail “WGEPUB" and the 73
BBS at (603) 525-4438 (300-2400 bps), 8
data bits, no parity, one stop bit. 5
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/3 Review

MAX System Ground

by David Cassidy NIGPH

Plane Antennas

A quality, low-cost alternative to the
ol’ ““‘coat hanger special.”

Number 4 on your Feedback card

Cellular Security Group
4 Geming Road
Gloucester MA 01930
(508) 281-8892

Price Class: $30

l s there a Technician class or higher ama-
teur who has not built a 2 meter quarter-
wave ground-plane antenna? If you haven't
built one, here’s the formula: First, cut a cou-
ple of wire coat hangers into five pieces, each
19 inches long. Scrape the coating down to
the bare metal, then solder one piece to the
center of an S0O-239 for the radiating element.
Solder the remaining four pieces to the cor-
ners of the SO-239 at a 45 degree angle. Trim
for lowest SWR and you're all set! I've been
using this exact version, held to the roof with
four roofing tacks, for local repeaters and 2
meter packet.

The MAX System

A company called Cellular Security Group
has taken this antenna (which they admit
comes directly from The ARRL Handbook)
and named it the "MAX System."” These an-
tennas are available as the MAX 146 for 2
meters, the Max 220 for 220 MHz, and the
diminutive MAX 440 for 440 MHz. For only
$29.95, including free shipping and a money-
back guarantee, this may be the year's best
bargain in ham radio!

The antenna comes fully assembled, all in
one piece. It looks like any other quarter-wave
ground-plane except for one important differ-
ence: the quality of construction is outstand-
ing. The elements are stainless steel, the sol-
dering is first rate, and it's all protected from
the weather by a PVC endcap. A six-inch ex-
tension tube comes standard, and a 38-inch
tube is available for $5. You can also order
your antenna with an N-connector (recom-
mended for 440). Run some coax up the tube,
connect, fit the antenna onto the tube and
mount it any way you like: on the side of a
tower, at the peak of your roof, hanging offof a
convenient pine tree, etc. I've got the thirty-
eight inch extension taped securely to a 10-
foot Fiberglas™ pole, which is in turn pushed
into the ground, A semi-permanent installa-
tion at best (with the extra three feet the anten-
na is about 12 feet above ground level), but it
works great and that's what counts.

How well does the MAX 146 work? It's not
going to give you the gain of a beam, and
refreshingly, the company doesn’t claim any
extraordinary and unbelievable performance.
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The SWR is below 1.4:1 across the entire 2
meter band.

in a direct comparison test between my
homemade “‘Coat Hanger Special”’ and the
MAX 146, the Max 146 wins hands down.
Even though my home-brew quarter-wave is
on top of the roof (35-40 feet) and the Max 146
is only 12 feet above the ground, the Max 146
gets me connected to packet nodes that my
home-brew antenna can’t. A repeater about
40 miles away gives an S7 reading on my
home-brew antenna. When the same radio is
connected to the Max 146, | get a full meter
reading. This simple comparison may say
more about my construc-
tion abilities than I'd like
to admit, but the point is
made. The Max 146 is a
quality antenna that does
exactly what it is sup-
posed to do: give the best
performance possible in
a low-cost antenna.

The Max 440 has the
same quality construc-
tion, plus the added ben-
efit of its small size. You
can attach it directly to
your HT! It would take
some contortions to
make it comfortable to
wear on your belt, but the
performance benefit over
a rubber duckie makes it
worth the inconvenience
of carrying your radio.
You could always run
some coax from your HT
and mount the Max 440
on your hat. That should
get you noticed at the
next hamfest!

The only problem |
have with the Max Sys-
tem antennas is more of a
suggestion than a "'prob-
lem.” When first looking
at the antennas, my initial
thought was that they
would make great camp-
ing/backpacking anten-

nas. Then | realized that the elements are
permanently soldered to the connector. | think
that Cellular Securities Group would have a
whole new market for these little beauties if
they somehow made the ground-piane ele-
ments removable. Perhaps a banana jack/
plug arrangement would work. They could
even offer a separate portable model. If the
quality were the same as the current models, |
know they'd have a winner. il

David Cassidy N1GPH is the associate pub-
lisher of 73 Amateur Radio Today. Contact
him % 73.

Photo A. Cellular Security Group’'s MAX-146.



Spectrum Repeater/Link

New FL-4 UHF
Helical Resonators

Installed in Receiver
or FL-4H Preselector Unit

R

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards

SCR200A-VHF SCR450A-UHF

* Totally Advanced Design!

*8 Pole Front End Fitr. + wide dynamic range—
Reduces Overload, Spurious Resp. & Intermod.

*Sens. 0.25 yVi12dB SINAD typ.

*Sel.-6dB @ + 6.5 KHz. -130dB @ +30KHz. (B Pole
Crystal + 4 Pole Caramic Fltrs.

*'S Meter’, Discriminator & Deviation Mtr. Outputs!

*Exc. audio quality! Fast squelch! w/0.0005% Crys-
tal. (“Super Sharp” IF Fltr. also avail.)

* New! 30 KHz B.W. IF Filter

for High Speed Packet.

Complete Receiver Assemblies

*Revr. Board mounted in shielded housing.

eCompletely assembled & tested, w/F.T. caps,
20239 conn.

*As used in the SCR 1000. Ready to drop into your
system!

*JHF Rcvr, Assy. Now Available w/Super Sharp FL-
4 Helical Resonators. Greatly reduces IM & “'out of
band” interference!

Receiver Front-End Preselectors

*FL-6: 6Hi Q Resonators with Lo-Noise Transistor
Amp (2M or 220 MHz)

*FL-4H: 4Hi Q Helical Resonators & Lo-Noise Tr.
Amp. in shielded housing. (420-470 MHz)

*Provides tremendous rejection of ‘‘out-of-
band’’ signals w/out the usual loss! Can often be
used instead of large expensive cavity filters.

sExtremely helpful at sites with many nearby trans-
mitters to “filter-out™ these out-of-band signals.

Call or Write for
Data Sheets

High Performance Boards & Suh-Assemblies

These are professional
Extreme Environments (—30to 60° C.) All Equipment Assembled & Tested.

For 10M, 2M, 220 MHz, & 440 MHz

ID250A CW ID
& Audio Mixer Board

simproved! Now includes ‘‘audio mute”
circuit and ‘‘Emergency Power ID "’
option.

o4 input AF Mixer & Local Mic. amp.

*PROM Memory—250 bits/channel.

*Up to 4 different ID channels!

«Many other features. Factory programmed.

CTC100 Rptr. COR Timer/Control Bd.

«Complete solid state control for rptr. COR ‘"Hang”’
Timer, "'Time-Out” Timer, TX local & remote Shut-
down/Reset, elc.

¢|ncludes inputs & outputs for panel controls &

lamps.

NEW

Power Supply Boards

* SCP12 12VDC @ 0.3A MAX. OUT.

e SCP512 12VDC @ 1A & 5VDC @ 0.4A out.
(1.1A total max. out.)

I TTC300 TOUCH TONE CONTROLLER

8 Coding Card

eHigh performance, Super versatile design. To con-
trol any ON/OFF Function at a remote site via DTMF
Radio Link.

eUses new high quality Xtal Controlled Decoder IC,
w/high immunity to falsing

eDecodes all 16 digits |

*3 ON/OFF Functions per Main Card. Easily expand-
able to any no. of functions w/Expansion Cards.

*Codes quickly field programmable via plug-in Cod-
ing Cards. Many unigue 3-digit codes available. Not
basically 1-digit as with competitive units.

e[ atched or pulsed outputs.

sTransistor Switch outputs can directly trigger solid
state circuitry or relays, etc. for any type of control
function.

*_ow Power Consumption CMOS Technology.
5VDC Input. Gold-plated connectors.

S
SCP30 HEAVY DUTY 30 AMP

RACK MT. POWER SUPPLY

e 13.8 VDC out. 115/230 in, 50/60 Hz.
* 30A @ 70% du%y, 25A @ 100% duty.
* Massive 30 |Ib. Transformer & Heatginks.

“Commercial

Grade’ Units—Designed for

SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board

*10 Wts. Output. 100% Duty Cycle!

*Withstands High VSWR

*True FM for exc. audio quality

*Designed specificially for continuous rptr. service.
Very low in “white noise."

eSpurious— 75 dB. Harmonics—60 dB.

«With .0005% precision grade xtal.

*BA-30 30 Wt. Amp board & Heat sink, 3 sec. L.P.
filter & rel. pwr. sensor.

*BA75 75 Wt. unit also available

SCT110 Transmitter Assembly

*SCT110 mounted in shielded housing

*Same as used on SCR 1000 & 2000X
«Completely assmbid. w/F.T. caps, S0O238 conn.
»10, 30, or 75 Wt. unit.

SCT 410B UHF Transmitter Bd. or Assy.

eSimilar to SCT110, 10 Wis. nom.

s /ncludes “‘on board” proportional Xtal
Osc./Oven circuitry for very high stability!

*BA-40 40W. UHF AMP. BD. & HEAT SINK

SCAP Autopatch Board

=Provides all basic autopatch functions

=Secure 3 Digit Access; 1 Aux On-Off function, Audio
AGC:; Built-in timers; etc. Beautiful Audiol!

+0/1 inhibit bd. also available

=\Write/call for details and a data sheet

RPCM Board

= Jsed w/SCAP board to provide “Reverse Patch”
and Land-Line Control of Repeater
eIncludes land-line “‘answering’’ circuitry

Lightning Arrester For Autopatch

#Gas Discharge Tube shunts phone line surges to
ground

eHandles up to 40,000 Amps!

*The Best device available to protect Autopatch
equipment from lightning damage.

SPECTRUM GOMMUNIGATIONS CORP.

055 W. Germantown Pk, S9 » Norristown, PA 19403 # (215) 631-1710 « Fax: (215) 631-5017 * Telex: 846-211
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The Morse Machine
MM-3 Keyer

The Morse Machine has all the features
you need in a memory keyer, including
2 to 99 WPM speed selection and over
8,000 characters of soft-partitioned
memory. Twenty memories store your
messages...as short or as long as you
like. Memory can be expanded to
36,000 characters. All memory is backed
up by an internal lithium battery.

Comprehensive Morse training facilities
are built-in. A Proficiency Trainer for
random code group practice. A Random
Word Generator which generates four-
letter words and A QSO Simulator which
allows you to call stations, answer a CQ
or listen to realistic on-the-air QSO's.

The MM-3 also features automatic
serial number insertion and increment-
ing in any memory message. Use the
front panel knob to adjust your sending
speed or enter a precise speed with the
keypad, toggling between the two at any
time. Exchanges can be expedited by
having parts of your message sent at a
higher speed. You can even add remote
switches for four of the memories to send
your response or call CQ. The MM-3 can
also be programmed for automatic beacon
use. The RS-232 compatible seral 1/0O
port provides computer control of the
MM-3 and monitoring of the Morse
training features.

A=A ...Brings You A
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PK-88
Packet Radio TNC

Unigque operating features with a
proven hardware and software design
make AEA's PK-88 your best choice in
packet radio--now with MailDrop, an
8KByte efficient personal Mailbox. The
PK-88 also allows multiple single frequency
QSO's, digipeating and networking. lt's a
superb value, packed with all the most
needed packet radio features such as
direct interface capability with NET/ROM
and TCP/IP. In addition to all the fea-
tures of a "standard" TNC, the PK-88
offers features not found in any other
TNC:

e WHYNOT command - Shows reasons
why some received packets are not
displayed.

e "Packet Dump Suppression”

- Prevents dumping unsent
packets on the radio channel when
the link fails.

e CUSTOM Command - Allows limited
PK-88 customization for non-standard
applications.

e Enhanced MBX command-
Permits display of the data in
I- and Ul-frames, without packet
headers and without packet headers
or retried frames.

e Enhanced MPROTO command
- Suppresses display of non- ASCI|
packets from Level Three switches
and network nodes.

IsoLoop™ 14-30 MHz
Compact HF Antenna

AEA brings you the breakthrough In
compact HF antenna design with its
high-performance, low-profile IsolL.oop
HF antenna. Designed specifically for
hams with limited space or antenna
restrictions, the 32"-square IsolLoop
covers all frequencies from 14 to 30
MHz, at up to 150 watts continuous.

No ground radials are needed and its

balanced, shielded feed-loop isolates

the antenna from the feedline. This en-

sures that your signal is radiated by

PK-232MEBX Multi-Mode
Data Controlier

With over 40,000 units sold worldwide,
the PK-232MBX is the world's leading
multi-mode data controller. Combining
all amateur data communication modes in
one comprehensive unit, the PK-232MBX
offers Morse Code, Baudot, ASCII,
AMTOR/SITOR 476 and 625, HF and
VHF Packet, WEFAX receive and trans-
mit, TDM, as well as commercial standard
NAVTEX automated marine information
Services.

All software is on ROM.

¢ 20 front panel status and mode LED
indicators

e RS-232 compatible

e Exclusive SIAM™ Signal Identification
and Acquisition Mode

e TDM Time Division Multiplex decoding

e PakMail™ mailbox with selective con-
trol of third-party traffic

e FAX printing - supports most printers
e Two radio ports

e Host mode for efficient program con-
trol of the PK-232MBX

e KISS mode for TCP/IP networking
protocol compatibility

e 32K RAM lithium battery-backed
e Many features for the digital SWL

the antenna, not the feedline, which
helps eliminate TVI and stray RF in the
shack.

The inherent hi-Q of the IsoLoop
makes it like a very sharp tunable filter
that radiates. The narrow bandwidth
suppresses harmonics from your trans-
mitter, and also attenuates out-of-band
signals that could overload your
receiver.

The omni-directional |soLoop makes
an excellent attic or balcony antenna,
and because it weighs only 12 pounds
is also perfect for portable use.

Advanced Electronic Applications, INnC, 2006-196th St. SW/P.O. Box 2160 Lynnwood, WA 98036 206-775-7373
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Better Experience

D5 il

IsoPole’" Omni-Directional VHF
and UHF Base Station Antennas
An outstanding mechani-
cal and electrical design
make the IsoPole the best

DL-1500

DC-650 MHz Up to 1500 Watts
AEA's dry dummy load simulates a
perfect 50 ohm antenna up to 650 MHz
so you can test your transmitter without

radiating a signal on the air.

e DC-650 MHz

e Simulates matched 50 ohm transmis-
sion line to test your transmitter

¢ Handles short-term RF power up to
1500 watts

e VSWR of less than 1.3:1 at 650 MHz
e Compact and lightweight
e Air cooled dry load

Watts Power Capability
1500

1250

1000

750

500

250
o]

10 30 40 50 &0 120 300 600
Seconds

ET-1 Antenna Tuner

300 Watts of Ali-Band Tuning

Meet your match with AEA's new ET-1
Econo-Tuner™. A quality, economical
antenna tuner for under $150, the ET-1
Econo-Tuner is designed to match
virtually any receiver, transmitter or
transceiver from 1.8 to 30 MHz with up
to 300 watts of RF power.

Compatible with almost ANY antenna
including verticals, dipoles, inverted
vees, beams and mobile whips that are
fed by coax cable, balanced lines or a
single wire. For easy connection to
balanced lines, a 4:1 balun is built-in.

A front panel switch control allows you
to switch between two coax-fed antennas
(direct or through the tuner). You can also
switch to a balanced line or wire anten-
na. The BYPASS position allows you to
switch to a dummy load (such as AEA's
DL-1500 dry dummy load) or a direct
connected coax antenna. In the
BYPASS position, COAX 1 OUT or
COAX 2 OUT can be selected so that
the tuner is bypassed, but not the meter
circuit.

The ET-1 features a precision dual-
movement meter to simultaneously
monitor power and SWR.

Unigue engineering designs have
made AEA one of the leading innovators
in the amateur radio industry. That same
quality and superior technical support
make the ET-1 your best deal for an
antenna tuner.

AEA’S New ATV System

Add a new dimension to your
amateur radio communications with
AEA's Amateur Television (ATV) sys-
tem. If you hold at least a tech-
nician-class license, you can trans-
mit and receive live or taped audio
and video Fast-Scan TV (FSTV) in-
formation that rivals broadcast
quality. Now you can share more
than conversation over the air with
this new mode of "personal com-
munications.”

choice for an economical
omni-directional VHF or
UHF base station antenna.
All IsoPole antennas yield
= the maximum gain attainable
~ for their respective lengths
| and a zero degree angle
- of radiation which puts the
most signal on the horizon.
Exceptional decoupling
results in simple tuning
and a significant reduction
in TVI potential. Decoupling
cones offer great efficiency
over obsolete radials which
radiate in the horizontal
plane. The IsoPoles also
have a broader frequency
coverage than any com-
parable antennas. Typical
SWR is 1.4 to 1 or better
~across the entire band!

All mounting hardware is
stainless steel. The decou-
pling cones and radiating
" elements are made of cor-
~rosion-resistant aluminum
alloys. Aerodynamic cones
are the only appreciable
wind load and are attached
directly to the support
(a standard TV mast, not
supplied).

IsaPoles are ideal for packet ragio.
The decoupling cones stop computer
hash picked up by the outer shield of
the coaxial cable from being passed to
the receiver.

It's Easy and Inexpensive. [f you
have a video camera or camcorder and
a standard TV set, you may already
own the most expensive components of
an ATV system. AEA's ATV system
includes a transceiver and antenna.
Simply connect the camera, TV and the
antenna to the transceiver, and you're
on the air LIVE with one watt P.E.P.! If
you want to broadcast with more power,
AEA also offers a 50 watt mast-mounted
linear amplifier and GaAsFET preamp
with power supply. Your TV set will
monitor your transmitted and received
pictures.

Amplifier Now Available.

Specifications subject fo change without notice or obligation. Dedler inquiries invited. Copyright 1990.
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Number 5 on your Feedback card

The Roll-Up 10-20 Antenna

Just right for portable QRP.

he biggest problem I had to face when |
decided to assemble a self-contained,
portable station was the choice of an antenna.

Since the station was QRP, 1 knew that the
antenna must be as efficient as possible, yet
relatively compact. Experiments with short-
ened antennas requiring loading coils, anten-
nas made of coiled wire, and small loop an-
tennas, were not encouraging. The only thing
I hadn’t tried was a full-size wire antenna.
Full-size wire antennas get quite large for
wavelengths greater than 20 meters. Sticking
to bands in the 10 through 20 meter range, I
could use an antenna about 16 feet long per
leg which could be easily hung on convenient
projections and completely rolled up for easy

carrying.
Designing the Antenna

Of course, the length for a quarter-wave on
20 meters CW should be about 16’8". But
what about the other quarter-wave needed to
form the second leg of the dipole, or to act as
a counterpoise?

Other problems: How could the antenna
length be varied so that the VSWR can be
controlled without a tuner? How could the
length be varied to accommodate other
bands?

Not wanting to carry around all sorts of
wires cut for different requirements, I hit on
the idea of terminating the wire with a coil of
additional wire wound on my hand. (Using
the hand as a coil form has many advantages,
especially when you have to wind and unwind
the coil in the field.)

Since the wire i1s handled often, and since it
will be near the operator and other people, it
must be insulated and flexible enough for
easy coiling. A good quality zip cord (like a
lamp cord) meets these specifications.

The antenna I built worked very well in-
deed. The coil behaved like a slight top load-
ing, and effectively terminated the length of
wire. By rolling and unrolling the coil, I
could precisely change the effective length.
As an added benefit, the top loading some-
what shortened the length of the antenna, but
not enough to affect efficiency.

The final form of the antenna consists
of two legs terminated by rolls of the same
insulated wire. The rolls should be formed
so that the legs are slightly longer than the
length normally required for 20 meter opera-
tion. Once you determine this coil size by
trial and error, you can tape the roll more
or less permanently. New turns may be added
or taken away to change the frequency or to

by Jay M. Jeffery WV8R

adjust the VSWR.

You can determine the band locations by
experiment and mark them with a piece of
tape so you can easily locate them in the
future.

Setting Up for Operation

The simplest way to use the roll-up antenna
is to hang one leg up—the leg connected to the
center conductor—on the top of a door, or
any handy projection, and snake the other
leg—braid side—around on the floor or the
ground, Then adjust the rolls and hold them
in place with a wire rubbish bag tie along with
a piece of #14 insulated house wire. House
wire is handy because it can also serve as a
hook to hold up the antenna. In this form, it is
a sloper (see Figure 1). If you can get it high
enough, it becomes a vertical.

You can also use the roll-up as a standard
dipole or in a horizontal vee configuration for
a little gain.

Since | operate QRP, I only use about 6" of
coax between the transmitter and the legs of
the antenna. If I plan to use more power, I
extend the length of the coax so that the anten-
na is as far from me as possible, reducing the
exposure to radiation. Also, with more power
and longer coax, It's easier to use a tuner than
to try to find the new resonant positions.

Figure 1. Ser-up using the door as a conve-
nient projection.

”-;__- Bt Sia ! 511 Sin ?,ff
‘ ; ‘ 'I

Figure 2. Using the hand as a coil form has
many advantages, especially in the field.
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(Incidentally, the roll-up was intended for
QRP rather than high power, so take care if
you're going to use a ‘‘hot’’ antenna near
people. Even with insulated wire, there's a
danger.)

The antenna doesn't work well in steel
frame buildings, houses with aluminum sid-
ing, and so forth. If vou have shielding in the
construction, you have to get the antenna
outside.

For 20 meters, the length of each leg is
about 15'9”. The 15 meter mark is at 9’9"
and the 10 meter mark at 6’8", The estimates
for 17 and 12 meters are 10°11" and 811",
respectively. However, these should be de-
termined experimentally.

With a tuner and a little more power, the
roll-up will work on 30 and 40 meters.

Each leg should be made from 32 feet or
more of one of the two wires that make up a
zip cord. I used 32 feet of insulated wire, split
apart carefully in order to avoid bare spots.
Tape should, of course, be applied to any
bare spots that appear, and the ends should be
insulated. I made the legs of the dipole 15'9"
each, up to the point where the rolls were to
begin. The excess wire was then hand-wound
to form the rolls. The legs were connected to
the coax, which was terminated in an appro-
priate plug, in this case a PL-259. Figure 2
shows the outspread, complete antenna in
dipole form.

If your transmitter doesn’t have a built-in
SWR meter, you’ll have to connect it to an
external meter. Otherwise, you'll have to
find some other means of determining what's
happening, such as using a field-strength
meter.

Performance

The roll-up works well on SSB or CW
QRP, but sometimes I have to spend a little
time adjusting it for the conditions. Often, by
bunching up the counterpoise or spreading it
out better, I can compensate for using a dif-
ferent rig or setting.

My favorite place for using this antenna is
the front porch, in summer. There 1s a flower
hook in just the right spot in the ceiling for
hanging the antenna. Every once in a while
something works out without planning, like
that hook.

Building this antenna 1s a simple project,
and if you're a QRP buff, a very useful one.
Even QRO types can get some fun out of 1t. 5

Jay Jeffery WV8R, 3819 Parkdale Rd.,
Cleveland Hts. OH 44121
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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
counter or test equipment required to set frequency-
just dial it in. While traveling, use it on your Amateur
transceiver to access tone operated systems, or in

your service van to check out your customers’ re-
peaters; also, as a piece of test equipment to modulate
your Service Monitor or signal generator. It can even
operate off an internal nine volt battery, and 1s available
for one day delivery, backed by our one year warranty.

 All tones in Group A and Group B are included.

* Output 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.

* Frequency accuracy, = .| Hz maximum - 40°C to + 85°C

91.5 ZZ

04 8 ZA
97.4 7B
1000 1 Z
103.5 1A
107.2 IB
1109 27
114 .8 2A

F £
L et

-
= "0

118.8 2B
123.0 3Z
127.3 3A
131.8 3B
136.5 47
141 .3 4A
146.2 4B
151.4 5Z

Y qﬂ_l’ ] 3 ;
% i

'l"-l

-i"ﬂ., |

156.7 SA
162.2 5B
167.9 6Z
173.8 6A
179.9 6B
186.2 T2
192.8 TA
203.5 M1

* Frequencies to 250 Hz available on special order
« Continuous tone

Grnﬂp B

600
1000
| 500
21775
2805

» 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

697
770
B52

Model TE-64 $79.95

TEST-TONES: | TOUCH-TONES:
1 209
1336
1477
041 1631

BURST TONES:

1650
1700
1750
1 800

I8R50
1600
1950
2000
2100

2150
2200
2250
2300
2350

E’.’f COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021
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Number 6 on your Feedback card

Working the World
with 2 Milliwatts

The ultimate QRP challenge.

by John Devon KI6DQ

hat enables a puny 2 milliwatt signal,

representing a power 300 times
smaller than a flashlight, to carry intelligence
halfway around the world? Bob Moody
K7IRK of Palestine, Texas, may have a clue.
He and his tiny “*Fire-Ball*" transmitter at 2
milliwatts have worked countries as far away
as Argentina, Switzerland, and Russia, as
well as all fifty American states.

When asked why he did it, all he said was,
‘It takes a warped individual to try a project
like this.”” Moody and Bill Smith WA6YPE,
who together sell the Fire-Ball, have formed
a user’'s fraternity to encourage and enable
others to accomplish Moody’s feat.

Worked All States

It took one year, 27 days, one hour, and 15
minutes, but on April 19, 1990, Moody
worked Nebraska, his last state for WAS
(Worked All States). Moody says, “‘Phil
KBOFNH was patient enough to dredge
through the 40 meter QRM (interference) and
copy the 2 mW signal.”” He just received his
last QSL, Michigan, in early July, allowing
him to apply for WAS.

Photo A. Bob Moody K7IRK operating his
Fire-Ball rig.

before the band folded for a 150 million miles
per watt contact!—WBSELK/1]

What remarkable equipment did Moody
use? His original transmitter was a keyed
computer clock oscillator for 28.636 MHz,
teamed with a TS-820 and beam antenna,
Moody said the beam was a hand-me-down
which had fallen off a tower. *‘I patched it
back together with hose clamps, copper, and
aluminum tubing, and stuck it back up in the

air on top of a telephone pole.’” Hardly a high
tech effort. However, Moody used a Tek-
tronix 2213 oscilloscope to measure the little
rig’s output voltage into a 50-ohm load to
calculate his output power.

Bill Smith WAG6YPE of Glendora, Califor-
nia, was his partner for many low-power ex-
periments. Moody said they would link up
and then reduce power until communication
ceased. **We were able to communicate ev-
ery day with less than 2 milliwatts between
Palestine, Texas, and Glendora, Califor-
nia.’’

They created signal strength plots using an
old x-y plotter that Moody picked up at a
swapmeet, getting on the air for an hour from
2300Z “‘until the band went out.’’ Smith
would then send Moody a solid carrier at 3
watts for seven minutes, identify himself, and
then send a signal for seven more minutes.
They learned that the band would exhibit
rapid gains and losses in signal strengths to-
ward the end of the day.

Smith said, **“We were able to use these
plateaus that were maybe 20 seconds long as
the times we were able

Some QSLs proved dif-
ficult; he told one man
he would crawl to his
doorstep with BC-610s
(WWII vintage heavy
metal) strapped on his
back to get a QSL. Is
that desperate?

QRPppp..

1000 MILEPER-WATT

Perhaps his most
dramatic achievement
was a certificate from
the QRP Amateur Ra-
dio Club, International
(QRP ARCI) for over
218 million miles per
watt between Glen-
dora, California, and
Palestine, Texas, using
less than 6 microwatts!
[On 9/9/90 1 made a
two-way Fire-Ball
QSO with Bob K7IRK
from the W2NSD/I
club station here at 73.
I actually heard his 10
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to transmit and receive
over this distance.’’ He
learned when to tell
Moody to transmit just
by how the band sound-
ed.

Far-Reaching
Interest

Interest in their ex-
periments even
reached across the
Pacific Ocean.
Moody’s Hawaiian
contact, George Sus-

terich KH6DXO, pres-
ident of the Kauai Am-
ateur Radio Club,
recalled talking with
him on CW. *‘It was
real sohd, clear copy.”™
Susterich also remem-
bered his own milliwat-
ting efforts: “*“Nobody
else would listen to a
weak signal like that,””

microwatt signal just
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Photo B. World Record award for 218,333,333 miles per watt!

except for his neigh-
bor, four blocks away.



THE REMOTABLE
I'WIN BANDER

The ALINCO Model DR-590T is a full featured /dual band tranceiver that is user friendly, e
and puts the fun back in Radio.

The DR-590T is packed with more features than most hams will ever use. But it is
engineered so that you don't have to be an engineer to understand and use the various
functions. The easy LCD display lets the operator know, at a glance, which functions are
in operation.

ALINCO has listened to you, the Ham, and incorporated many of the features you told us
you wanted in a Dual Band (VHF / UHF) radio. And we did it while keepmg the operations
truly user friendly.

ALINCOD

+ Ultra-Compact Body
571/8 (W)x2'(H)x7 (D)

» High Power (Selectable)
High: 45W at VHF  High: 35W at UHF
Middle: 10W Middle: 8W
Low: 5W Low: 4W

+ Extended Receiver Range

144.00 - 147.995 Mhz (TX), 130 - 173.995 Mhz
(RX), 440.00 - 449995 Mhz (TX), 410 -470
Mhz (RX)

(Specification guaranteed on amateur
bandsonly. Modifiable for MARS /CAP
permits required)

FEATURES

+ Simultaneous

Receiving on both bands at the same time
Scanning intermix scan model on both bands
at the same time.

« Independent VHF & UHF Controls

+ Detachable
With the optional remoting kit, the front

panel can be seperated from the main unit.
+ DSQ (DTMF Squelch) Function

+ Code Squelch Function

You can program 4 3 digit code that will
open the squelch only when the same code
signal is receive from another transceiver,
This allows for selective receiving, Addition-
ally, with the optional tone squelch unit, the

code squelch and tone squelch work
together as a powerful calling function.

- Various Useful Paging Functions for

Grouping Calling and Individual
Calling

+ Remote Control Microphone

With this microphone there are several

functions that can be controlled remotely:

l. Direct setting of frequencies in YFO mode

2. Up/Down of memory channels in
memory mode

3. Shifting to call mode

4, ARM (Automatic Repeater Mode)

5. VHF /UHF Switching

6. Up/Down by 1 Mhz steps

7. Setting and Selecting DSQ codes

8. Setting and Automatic Dialer

- Scanning Features

Memory Scan, Program Scan, ARM Scan,
Band Scan, and more Scan.

+ Memory Channels

The unit has 28 memory channels, one
independent "Call’ channel, and 10 ARM
memory channels (40 channels in total).

You can program set tones, shift frequences,

shift directions, and channel steps in each
of the 28 memory channels.

- ARM (Automatic Repeater Memory)

Function
10 repeater channels can be memorized

DR-590T

automatically, While ARM mode is active,
scanning stops at vacant channels and
pauses, then starts again automatically.
This function is useful to find vacant
repeaters.

- ABX (Automatic Band Exchange)

Function

- Bell Function

- Dimmer Function

Selectable 2 different brightness of LCD
light

» Three Priority Functions

VFO Priority, Memory Priority and Call
Priority.

* Repeater Operation

The DR-590T can be used as a cross band
repeater,

- Full Duplex Cross band Operation
» Others

1. Auto Dialer Function

2. 6 Channel Steps (5/10/125/15/20 /25
Khz)

3. DTMF Monitor Function

4, 38 Sub-Audible Tones built-in

5. And Many Other Features

ALINCO ELECTRONICS INC.

430 AMAPOLA AVE., RTE. 130, TORRANCE, CALIFORNIA 90501
ALINCO ELECTRONICS Tel: (213)618-8616 Fax:(213)618-8758

CIRCLE 67 ON READER SERVICE CARD
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number of FB _I

Just plain fun thereof.

bote Dec 13 1989
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FIRE:

In due recognition for the desire and interest of
operation using less than 10 MW output power with
a postage stamp size transmitter.

Amateur Radio Operatator _K/IRK Bob Moody

has been accepted into the FIRE—BALL FRATERNITY
and has been awarded the personal FIRE—BALL

. lhus is eligible for any
and dll of the FIRE—BALL awards, privileges, and

Wilam £ Smith WASYPE/BE 2

i

Photo C. Fire-Ball certificate.

Jack McKenzie NTHQQ of Newport, Ore-
gon, became a *'Fire-Baller’’ after listening
to Moody and Smith on 28.636 MHz. This
became the Fire-Ball fraternity calling fre-
quency, as it was conveniently located in the
10 meter phone segment. It was also Moody's
computer clock oscillator’s frequency. Most
contacts were made on single sideband
(SSB), and the milliwatt rig was then
switched in for a CW contact. The production
Fire-Ball operates on 28.060 MHz, the 10
meter QRP frequency.

When McKenzie got his rig, it had no
name. When he got on the air and said, *‘I'm
on with the Fire-Ball,’" the name stuck. On
December 1, 1989, McKenzie worked
IMIPPQ in Japan with his rig, after initiating
the contact on SSB at an unreasonably power-
ful 1'4 watts!

McKenzie, who works QRP “*almost ex-
clusively,”’ notes one of the drawbacks of

milliwatting: **People don’t realize what you
can do with the low power, and some of them
almost come out and call you a liar when you
tell them!™’

People enjoy very low power operation,
McKenzie added, because routine becomes
challenge. If he talked to New York on 100
watts, it was ordinary; but, *‘If I do it with
less than a watt, or on 10 milliwatts, ['ve
accomplished something. ™’

More QRP Fraternity

Another Fire-Baller, Dick Pursley ND3G
of Greensboro, Maryland, started milliwat-
ting from working with Bill Smith. He later
worked an Oregon station, both of them using
Fire-Balls on 28.060 MHz.

Since the Fire-Ball comes without a case,
Pursley mounted his, complete with battery,
in a L'Eggs™ pantyhose container. Although
his luck was not as good as McKenzie's, he

RC-1000
REPEATER

From

ICro
Computer
Conce PIS

» Repeater Control e Autopatch
« Complete RX-TX-Phone Line Interface

* Intelligent CW ID = Auxiliary Output = Easy
to Interface = Remote Base/Tape = Reverse
Patch = Tailbeeps = 12 V AC/DC Operation
« DTMF Decoder with Muting = Telemetry
Response Tones = Programmable COS
Pnlaritjes * Detailed Application Manual
with schematics « 90-Day Warranty

Wired & Tested w/manual .... $239.95

Micro Computer Concepts
7869 Rustic Wood Drive
Dayton, OH 45424

e 5439330675
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RC-100

Repeater
CONTROLLER | Control

* Intelligent CW ID
» Remote Base/Tape

still worked over
3000 miles. As he
said, ‘‘It's really a
tremendous thrill
when you make a
contact with it.”’
One contact in-
volved a Swedish
milliwatter who
Pursley contacted
with 5 watts. The

w/Freq. Programming

* Tailbeeps « DTMF
Decoder with Muting

» Auxiliary Output

* Programmable COS

« Detailed Application
Manual with
schematics

» Telemetry Response
WET ... $129.95

Swedish station
ran 500 milliwatts
and Pursley had
no trouble copy-
ing him. **Abso-
lutely Q-5, he was
probably 549 or
339."" Pursley

AP-100

Autopatch for RC-100

scheduled a con-
tact with him for
the following
week to try out
his Fire-Ball, but
the vagaries of
propagation pre-
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vented a second contact.

Pursley has been an amateur for 13 years.
Echoing Susterich, he said one of the secrets
is simply to have people willing to listen for
the signal. Atmospheric conditions also play
a major part, he emphasized. **“Without the
band cooperating, you can forget it; at times
even with 100 watts, you can forget it.™”

At the time of this writing, 10 meters has
entered into what Pursley called *“the sum-
mer doldrums.”” He looks forward to this
fall, when he believes many people will be on
the air with the Fire-Ball transmitters.
Throughout his amateur career, he says, he
gets the most pleasure from milliwatting.
“It’s really a thrill. This really gets your
blood pumping when you work someone
that's running 10 milliwatts, and so are you.™

Fred Turpin K6MD)J of Cedarpines Park,
California, former awards manager for the
QRP Amateur Radio Club, International
(QRP ARCI), issued Moody's 1000 Mile-
per-Watt awards.

Turpin credits Moody's successes to oper-
ation during the “*surge’’ prior to band shut-
down. **There’s a definite window there, just
before the band shifts, that’s wide open.™’

Good Atmospherics

The latest published propagation reports
suggest that the sunspot cycle peaked during
1990, Peak years aid no one more than the
low-power DXers, and show up most dra-
matically on 10 meters. Turpin said that
while it’s a heyday now, when the sunspot
cycle diminishes and foreign contacts come
with difficulty, QRPers “‘start leaning into
their rigs’’; they use higher power.

Despite this sober viewpoint, Turpin has
enjoyed milliwatting more than most. For the
1984 Hootowl Sprint, he built a handbook
700 mW transmitter, and he remembers
working about 20 states with it. It was **about
the best thing I ever achieved."

Another time, he said, he borrowed a 750
mW walkie-talkie for 40 meters, and worked
the whole East Coast one night on sideband
(voice).

Moody also gives due credit to sunspot-in-
fluenced atmospherics. “‘There are times
when the bands are extremely hot, and we
just happened to hit the peak of the peak."’ He
believes that anybody with modest equipment
should give it a try just to see how far they can
go. Getting started requires only the twist of a
knob to reduce power, or a milliwatt trans-
mitter such as the Fire-Ball. [Ed Note: See
the Fire-Ball construction article in this is-
sue.] Smith and Moody had so much fun
milliwatting, they went into business selling
the little transmitters. Moody builds them,
and Smith handles the paperwork. Those in-
terested in acquiring a kit or pre-built Fire-
Ball may contact Bill Smith, Smith Enterpris-
es, 408 E. Mauna Loa, Glendora CA 91470
Phone: (818) 963-0079, or listen for the gang
on 28.060 or 28.636 MHz around 2300Z to
band closure.

You may contact John Devon, technical edi-

tor for QRP Quarterly, ar PO Box 3236,
South Pasadena CA 91031.



FEEDBACK

in our continuing effort to present the best in amateur radio features and
columns, we recognize the need to go directly to the source—you, the reader.
Articles and columns are assigned feedback numbers, which appear on each
article/column and are also listed here. These numbers correspond to those
on the feedback card opposite this page. On the card, please check the box
which honestly represents your opinion of each article or column.

Do we really read the feedback cards? You bet! The results are tabulated
each month, and the editors take a good, hard look at what you do and don’t
like. To show our appreciation, we draw one feedback card each month and
award the lucky winner a free one-year subscription (or extension) 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 a damning or praising
letter to the editor while you're at it. You can also enter your QSL in our QSL of
the Month contest. All for the low, low price of 25 cents!
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18 Review: Heathkit Adapter 36 Propagation
and Coax Cable Kits 37 73 International
19 The Worlds of Gus Browning 38 Updates
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Computer Controlled Ham Shack for personal or club system
New Simplex option, operate patch & remotes via repeaters!
Ultra Comshack 64 Duplex/Simplex Controller

HF & VHF Remote Base*Autopatch*CW Practice*Rotor Control
*Voice Meters*Paging*Logging*Polite ID's*Packet Voice B.B.S.

Model CS64S
REV 8..$379.95

FT 757; T67,060,736,747 ' M Includes: C64 Interface,
T5 440; 840:740 R Eas s ee aE e N\ I8 disk, cables, Manual
SEsSssessEEEES Ig:. et ¥ M Add $5.00 S'H USA

e —— r- W=l VPRl CA. address add 6.25%
. 1
- _PMGH a2 BRLLETG] Ask for free natallug.
Here are a few of the Ultra's Features: tions
*Operate duplex or Simplex* Load, save, change all *Mount All modules including C64,
from T.tones, Packet, or modem® Unlimited voice Predrilled & painted incl
vocabulary “Voice clock executes events Daily & -~ mounts & cable clamps
Weekly *"Super Macros™ user programming language! [:=5==~ TREBX Lass $ 159.95
*300-4 digit user access codes "Disk & Printer 1099ing =pjqital Voice Recorder 32 or 54 sec
of all telephone numbers dialed, usage time, functions volce Mailbox & ID tail. Inc. 1 Meﬁ
*18 Rotating Polite ID's* 16 External rali?g controls* 2, 5, ’Zjﬁ?!_' 1 orE

Ram, control with CSB or PKB,

& CTCSS Tone ing* CW Practice with voice *Secu- ] '
rity mode, T.tnnﬁar?!utg* Voice announced user call sign| E_._-E-".'_i . Lﬁ Effgg o Eiﬁ ugrﬁ-ﬁaﬁdﬁ' 2
when logging on* Voltage proportional courtesy beeps “Operaie C64 & 1541 from

ives indication of signal strength * 18 rotating Polite 120 e -

tails* Safety timers & overrides *"Ultra Link” provides{™ e )

E. I—:.:rjnn cﬁﬂml from :tnmuta audio mﬁnltgdrad.; Ugar de- |. ! imhad. SWHCRInG SUPPly, Lns

ned multi-tone courtesy beeps each mode*Modem or
Packet control* 9 T.Tone Macros store 28 digit com- B e Gag oo ﬁﬂ;&ﬂ%
mand strings *2 Talking Meter inputs * Packet or Mo- |—— Tt .
dem uatu' Store 1000 (18 digit) tel.| == "Add dupiex Control of Re-
#'s *Quick dial & quick answer @ Directed & general |'Fpéi§;.:| - motes & patch with Telephane
Pﬂge‘su tel #'s restricted patch *Telephone control amplified hybrid, null & gain pots
nput* Regenerated touchtones *Autopatch auto off, Plugs ino CS64S board, TLCN.... $159.95
detects calllng party hangup*Pulse or touchtone dial Autoboot EPROM can |
*Call waitin CNGRCHEE H.F. & VHF Remotes gl =" plugs into C64 or PKA, disk or
Hﬁf' & VHF : .ﬂnt *I..“‘:can u s dn;gm ' ?{EP ; vari- | ~ System version CART... $ 109.95
able scan rate *Monitor mode ats ock mode ,
allows T. tones to TX through remote *Auto mode & § ralay GNOI, (o o DEGTZA
split select *8 Scan memories store Mode, splits, VFO relays +5 Sw. outputs, Use with HM1
A & B *Talking Meters: Voltmeter * Voice & CW Beacon e Deam: e LS S 9900

cool & efficient draws <1 amp,

“Voice Rotor control* User selectable courtesy beep Iy 2 Voice Meters + 2 Alarm Inputs 4+ 8

Pl (oM =10 Yoy =38l Works in all H.T's a m== | Relay On/Of Sw... PK8.....$159.95

B=8 SPK1 adds Program & Control of

Module installs inside all H.T's; 1 watt audio amp | When it R to Volce BBS, Req. 2nd C64 & PKS,
needs to be loud! Universal installation diagrams ISR R:CR nc. 4 fi. data cable to PKB....Pk1...$99.95
B AR | == "Rotor control Analog to digital
o I L e L ll| | —=[| converter; use with CSE; voice bearing
8/20VDC, audio in; Field Program 50,000 Codes; Mom. & Latching: Ing. BR™ Ultra Com Shack 64 Manual
adds: four 2 Amp, relays + 5 digl on & olf code for each relay. 2°X3" | Iyl operated sat tiﬂ rermots Base. Refund
Expandable TSDQ..$89.95 Optional QUAD...$ 99.95 Céua '
el et i b it R ket D ALl.. . with purchase of CS5645 MN.$25.00

—— Y AB1S) <—Minature Audio Amp/ Used by police "ﬁ. 2 | ===" Utra via Packet or Tel line + Packet

e =3 ‘ 5

a8 | I | iia TSDQ use as Repeater ONVOR, C64 reser, | i +- 5 deg. for all rotors HM1..$ 69.95
b |

Touchtone to RS232 BT T ot I === ‘Mastercard*Visa*Amex*Disc

390 Baud Interface RUtibamy .- ENGINEERING CONSULTING
. oo #1Z¥ ety - ™
R T T e S CHinLao08 ST

Decodes 16 touchtonas
T Y - haadbsns Aabasdll DAP2 $99.95 | Tel: 714-671-2009 Fax: 714-255-9984

31st ANNUAL

TROPICAL HAMBOREE

AMATEUR RADIO & COMPUTER SHOW
ARRL SOUTHEASTERN DIVISION CONVENTION

FEBRUARY 2-3, 1991

R
el DADE COUNTY YOUTH FAIR & EXPOSITION FAIRGROUNDS

* 200 + EXHIBIT BOOTHS = 1,000 INDOOR SWAP TABLES ¢ 300 CAMPSITES WITH HOOK-UPS
e FREE PARKING 15,000 VEHICLES * EXAMS FOR AMATEUR LICENSES ®* WOUFF HONG INITIATION
e SPECIAL CONVENTION PROGRAMS & ACTIVITIES FOR EVERYONE

FRIDAY SPECIAL!!!

EDUCATIONAL C.E.U. WORKSHOP
FOR PROFESSIONAL & VOLUNTEER INSTRUCTORS

CONDUCTED BY THE ARRL EDUCATIONAL ACTIVITIES DEPARTMENT

Registration: $5.00 Advance — $6.00 Door ® Valid Both Days (Advance deadline Jan. 22)
Swap Tables: $20.00 each + Registration ® Power: $10.00 per User.
Campsites: 3 Days (Fri., Sat., Sun.) $40.00 e 4 Days (Thurs., Fri., Sat., Sun.) $55.00
Headguarters Hotel: Miami Airport Marriott — $65.00 Single, Double
Call: (305) 649-5000 — Speak Only to Reservation Department

Must Mention “Tropical Hamboree' to Get Special Rate. Deadline Jan. 19, 1991.
After Deadline, Special Rates on Room Available Basis Only

WRITE TODAY
FOR DETAILED BROCHURE
& RESERVATION FORMS

Send to: Chairman, Evelyn Gauzens, W4WYR

0780 N.W. 3rd Street, Miami, FL 33195
Tel.: (305) 642-4139 o Fax: (305) 649- 1648
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Number 9 on your Feedback card

The FIRE-BALL QRP Rig

50 milliwatts of pure power.

ook inside of most com-

puters and you may see a
metal-cased IC with a frequen-
cy stamped on it. This little
wonder is a complete TTL
crystal oscillator circuit, all
hermetically sealed in a pack-
age the size of a 14-pin IC. If
you look carefully in the parts
bins at your local hamfest, you
may find a pile of these oscilla-
tors. It turns out that some of
them resonate in the ham
bands!

Bob Moody K7IRK found a
few of these gems at the local
surplus house on 28.636 MHz
(a popular computer frequen-
cy). Although they are de-
signed for 5-volt operation, he
found that he could run his off
of four AA batteries (6 volts)
and obtain nearly 50 mulli-
watts of output. With the addi-
tion of a 1k potentiometer to
adjust the power level, and a relay to allow
break-in operation, Bob came up with the
FIRE-BALL QRP nig (see Figure 1). The
output power can be adjusted from a high
setting of 50 or 60 mulliwatts down to a very
low 100 microwatts for those ultimate QRP
contacts.

Fifty milliwatts may not sound like much to
work with, but during a good band opening
you can really make some solid contacts and
actually move S-meters up a few notches.
Recently I tried to listen for Bob's signal clear
down into the low microwatt levels. 1 was
actually able to hear a faint but readable sig-
nal at 10 microwatts. The distance between
Bob’s QTH in Palestine, Texas, and our loca-
tion in Hancock, New Hampshire, is 1502
miles. This works out to over 150 million
miles per watt! When he turned the rig back

by Bill Brown WBSELK

The FIRE-BALL, a battery-operated QRP rig, is powerful in the right hands.
Note its size relative to the AA battery. (Photo by Elizabeth M. Devon. )

up to 2 mulliwatts, it was just like he'd fired
up a high power linear amp!
Construction

Only three components comprise the
FIRE-BALL. The heart of the system 1s the

XCVR.

ooifom rew

Figure 1. FIRE-BALL schematic diagram.
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crystal oscillator module (if
you can’t locate one in the ham
bands, contact Bill Smith
WAGYPE at the address given
in the parts list; Bob and Bill
had a bunch made for the
28.060 MHz QRP frequency).
All of the corners of the mod-
ule are rounded except for one
pointed corner. This is pin 1 of
the oscillator. Sometimes a
dot is printed on the top of the
module next to pin 1 as well,
Pin 1 has no connection to it,
pin 14 goes to +Vcc, pin 7 is
ground, and pin 8 is the out-
put.

The 1k potentiometer is
wired up to attenuate the out-
put level from the rig. The
rather unorthodox hookup was
necessary in order to achieve
maximum power from the
module. Please note that you
should use only battery power
to run the FIRE-BALL, and you can mount it
in a plastic case (Bob is still running his rig
from the original battery pack after one and a
half years of operation). In any case, make
sure you don't hook up the battery ground
lead to the coax shield. Smoke won’t fly if
you do this, however the maximum output
power will drop to 20 milliwatts or so and the
current drain will double.

Finally the T/R relay allows full break-in
operation. It will handle about 100 watts from
your big rig to establish your initial contact.
However, if there is any SWR on your anten-
na system, it may be wise to limit the power
through the relay to 75 watts or less.

Calibration

You can accurately measure the output
power of the FIRE-BALL if you have an
Continued on page 21



WE SHIP WORLDWIDE

Electronics Corp.

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

Los Precios Mas Bajos en Nueva York

WE SHIP WORLDWIDE'

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

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town.

IC-R71A, 751A, 781, 229H, R-7000,
ONV Sﬂ_fEt?‘ IC-765, 275A/H, 3220A, 475A/H, 735,
belts-in stock IC-901, IC725, IC-2400A/2500A

e b e
L R 'ﬁi‘ﬁ?ﬁxim
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& e

FT-767GX, FT-757GXIl, FT-747GX, SIS
FRG-8800, FT-736R, FT-1000D, T o
KENWOOD FT-4700RH, FT 212/712RH, FT-470

popmeiat- ANTENNAS YAESU ICOM Landmobile HT's CES
A-5, AES, Cushcraft, Hy-Gain,
Hustler, KLM, METZ, Mosley,

Urban, MODUBLOX, TONNA,
Butternut, Multi-Band

TS440S/AT, R-5000, TS-940 S/AT,
TM 231A/431A, TM-2570A/50A,
TR-751A, Kenwood Service Repair,
TM-731A, TS-T11/811A, TH205AT,
TH225A, TM-631A, TM-331A, TS1405,
TS680S, RZ-1, TS-T90A, TS950SD,
TH-75A, TH27/47AT, TM-841A

Gobble Up Our Thanksgiving Savings

See you November 6, LIMARC (speech), Syosset, LI, NY
November 11, Ham Expo '90, Selden, LI, NY

Technical help offered upon purchase

FT-23R IC2/3/4BAT | 1o0M: WASHIS, ¥iho: isa0 Simplex Autopatch SDI-50 Will Patch FM

§ FT411E-811-911 ICO2AT/32AT YAESU: FTH 2008/7008 Transceiver To Your Telephone. Great For
@ FTC-1903/1123 IC2/4GAT/24AT UNIDEN, REGENCY, KING, Telephone Calls From mobile To Base. Simple

| ; : MARINE ICOM: M5, M58, M700 ¥ ;
FTH EﬂDE.f?U{]E IC-A20/U16 AVIATION ICOM: A20 H.T.. TAD To use. SDI-50, S51-68.
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AMPLIFIERS WARINE RADIOS
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RF Concepts | AVIATION PORTABLE ICOM A-20
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In Stock = = OPTO KEYERS STOCKED AMERITRON AUTHORIZED DEALER

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

We Stock: AEA, ARRL, Ameco, Ameritron, Antenna Specialists, Astatic,
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,

New York City’s LARGEST STOCKING HAM DEALER

COMPLETE REPAIR LAB ON PREMISES

(1 L L )

| Aqul Se Habla Espanol COMMERCIAL RADIOS | Ten-Tec, TUBES, Yaesu, Vibroplex, Duplexers, Repeaters, Scanners, Radio
BARRY INTERNATIONAL TELEX 12-7670 STOCKED: ICOM, Motoro- | Publications, Uniden, Kenwood, Maxon, RFC.

la, MAXON, Standard,
MERCHANDISE TAKEN ON CONSIGNMENT Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
FOR TOP PRICES Eﬂ;};f."’;g hﬁ,':nﬁspsff;m?;" HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Monday-Friday 9 AM. to 830 PM, Thursdaytoc 8 PM. 198, - r ;
Saturday & Sunday 10 A.M. to 5 P.M. (Free Parking) mobiles, bases, re- EUHHEH?ML RADIOS stocked & serviced on premises.
IRT/LEX-"*Spring St. Station'’. Subways: BMT paaters... Amateur Radio Courses Given On Our Premises, Call
. rn ; | i H =

"Prince St. Sfatiﬂﬂ”_ IND-"'F** Train-Bwy Station"’ ALL Export Orders Shipped Immediately. TELEX 12-7870
Bus: Broadway #6 to Spring St. Path-9th St./6th Ave, SALES 7
Station. FINAL FAX: 212-925-7001
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g Autry

ASTHQN Irvine, CA 82718

CORPORATION (714)458-7277

o HEAVY DUTY = HIGH QUALITY » RUGGED  RELIABLE »
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
» SOLID STATE ELECTRONICALLY REGULATED » INPUT VOLTAGE: 105-125 VAC
« FOLD-BACK CURRENT LIMITING Protects Power Supply » QUTPUT VOLTAGE: 13.8 VDC * 0.05 voits
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
« CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than Smv peak to peak (full load &
except RS-JA. RS-4A, RS-5A, RS-4L, RS-5L low line)
« MAINTAIN REGULATION & LOW RIPPLE at low line input = All units available in 220 VAC input voltage
Voltage (except for SL-11A)
« HEAVY DUTY HEAT SINK « CHASSIS MOUNT FUSE
« THREE CONDUCTOR POWER CORD except for RS-3A
MODEL VS-50M « ONE YEAR WARRANTY » MADE IN US.A.
[
SL SE Colors  Continuous ics* Size (IN) Shippi
MODEL Gray Black Duty [Amps) [Amps) HxW=D WL [lbs.
* LOW PROFILE POWER SUPPLY
SL-11A . . 7 11 2% x 5% x Pl 1
i Continuous ICS* Size [IN Shippi
RS-L SERIES MODEL Duty (Amps)  (Amps) o W WL libs
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 Jex6%x7% 6
AS-5L 4 5 3% x 6% x 7% 7
* 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN) Shippin
MODEL Duty (Amps) (Amps) HxWxD WL [lbs.
RM-12A ! 12 % x 19 x 8% 16
RM-35A 25 35 5% x 19 x 12'% 38
RM-50A 37 50 5% x 19 x 12'% 50
RM-60A 50 95 7x19x 12% 60
* Separate VoIt and Amp Meters
RM-12M 9 12 Y% x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12% 38
RM-50M 37 a0 §% x 19 x 12% 50
RM SERIES MODEL RM-35M Moty 0 5 i st o
Colors Continuous IC§* Siza [IN] Shipping
HS'A SEHIES MODEL Gray  Black Duty [Amps) (Amps) HxWxD Wi. (Ibs.)
RS-3A ’ 2.5 3 3 X 4% x 5% 4
RS-4A . . K 4 3% X 6% x 9 5
RS-5A . 4 5 3% X 6% X Tl 7
RS-7A . . 5 7 3% x 6% x 9 9
RS-7B : . 5 7 4 x TV x 10% 10
RS-10A . . 7.5 10 4 x T X 10% 11
RS-12A . . 8 12 4% xBx8 13
RS-12B . g 12 4 x T X 10% 13
RS-20A E . 16 20 5x 9 x10% 18
RS-35A “ - 25 35 Sx11x 1 27
MODEL RS-7A RS-50A . a7 50 6 x 13% x 11 46
HS_M SEmEs Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt. (Ibs.)
W T+ e Switchable volt and Amp meter
RS-12M 9 12 4% xBx9 13
e Separate volt and Amp meters
RS-20M 16 20 2 X9 x 10% 18
RS-35M gg 35 Sx11x11 27
RS-50M 20 6 X 13% X 11 46
MODEL RS-35M
VS-M AND VRM-M SERIES * Separate Volt and Amp Meters « Output Voltage adjustable from 2-15 volts « Current limit adjustable from 1.5 amps
to Full Load
: — Conlinwous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, [Ibs.)
@13.8VDC @10vDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x8x9 13
VS-20M 16 9 4 20 5% 9 x 10% 20
VS-35M 25 15 7 35 5x 11 x 11 29
VS-50M 37 22 10 50 6 13% x 11 46
* Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 9% X 19 X 12% 50
RS-S SERIES il s
Colors Continwous ICS* Size [IN) Shipping
MODEL Gray  Black Duty (Amps| Amps HxWxD Wi [Ibs.)
RS-7S . . 5 7 4 X T% x 10% 10
RS-10S . . 7.5 10 4% 7% X 10% 12
RS-12S . . 9 12 4% xB8x9 13
RS-20S . . 16 20 9 X9 x 10% 18
MODEL RS-125 i =1

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




Continued from page 18 Courtious Service « Discount Prices - Fast Shipping

resistors can be mounted inside

| RELAY (4 - |
L rﬂﬁﬁ |_ iL PL};J@ of a female RCA shielded plug ﬂﬂﬂ? ELEGT Ronl ‘
| s and attached to the FIRE-
e BALL antenna lead for cali- ;
. ' bration. Adjust the FIRE- DO Elocsrorioch LA
= (biye) BALL's attenuator potentiom- New, prepped power supply
T0 KEY eter until the LED barely mlmlmw
=) et v ! lights. Your rig is now set for outputs, Open frame style.
[ poited omer 15/ 6.4 milliwatts. Just turn the rﬁvﬂﬂﬂd 454':4&3'12"

attenuator pot % turn to the left
for a 10 milliwatt output. For

UL and CSA listed. CAT# PS-53 $10.00 each
. R e e s iy

i
(™)

‘— TO RCYR. OR XCIR.

more immediate readings a
more elaborate calibration
meter can be built (see the

No soider open Doses —

gl (B~ Lo **Firecaler Milliwattmeter™’
| [ g this issue).

Ly e A quick and fairly accurate

_ 4'\ way of finding the 10 milliwatt

- RSN level on the FIRE-BALL is to

turn the potentiometer fully
counter-clockwise for maxi-

lpes’
PaD -

—~ mum power. Then turn the pot
= 3% turns clockwise—you

Figure 2. (a) Parts placement (top view) and (b) parts place-

ment (bortom view).

oscilloscope capable of greater than 30 MHz
bandwidth. Attach your fireball up to a T-
connector that is terminated with a 50-ohm
dummy load. Hook this up to your scope
input. Measure the peak-to-peak voltage
while keying the FIRE-BALL. To determine
your output power, use the following calcula-
tions:

1) Calculate peak voltage (Vp = Vpp/2)

2) Calculate RMS voltage (Vrms =
0.707*Vp)

3) Square the RMS voltage and divide by the
load resistance (Vrms)?/50

4) You now have your output power in watts!

Combined formula:
Power in Watts = (0.707¢(Vpp/2))?/50.

Note: To check your calculations, a 2 volt
peak-to-peak voltage reading indicates an
output power of 10 milliwatts (0.010 watt).

If you don’t have access to an oscilloscope,
you can construct a 6.4 milliwatt LED stan-
dard (See Figure 4). The LED and '& watt

should now be very close to 10
milliwatts output.

Operation

Hook up the two cables from the FIRE-
BALL to your antenna and to your rig. Attach
a CW key and prepare to have a great ime
chasing down milliwatt QSOs. Now that
Worked All States (WAS) has been accom-
plished with 2 milliwatts, why not try for the
milliwatt WAC or DXCC awards! |58

o FIREBALL

OE

Figure 3. PC board foil pattern.

12

FE“&LE G .irl‘ﬂ-' o
RCa JACH S P
47
LED
e

HOAT LED LEAD

Figure 4. 10 milliwan LED calibrator.

Parts List
FIRE-BALL.:
Crystal oscillator module
1 1k, 15-turn pot RS 271-342
1 5-volt relay RS 275-243
2 shielded cables RCA plugs or BNC connectors
1 PC board
LED Calibrator:
1 LED RS 276-033
1 47 ohm % or Vawatl resistor
1 10 ohm % or Vawatt resistor
1 female RCA phono jack RS 274-338
A kit of all parts for the FIRE-BALL, including the PC board, crystal oscillator on 28.060 MHz, and a
FIRE-BALL membership certificate is available for $24. The assembled and calibrated unit is $36. A
pre-calibrated LED power standard is available for $10. Please add $2 for postage. California residents
please add sales tax. To order, contact Bill Smith WAGYPE at Smith Enterprises, 408 E. Mauna Loa,
Glendora CA 91740. Telephone: (818) 963-0079.

0.79" dia. X 1.1" high. These are new

soldered 10 the larminals. CAT# PPC-210
$2.50 sach » 10 for $22.50 = 100 for $200.00
Large quantities available. Call for pricing.

Amstrad

# PPC B40AC-A

Desk top power

supply. Input:

120 Vac 60 hz

Output: 13 Vdc

@ 1.9 Amp

6 foot cord on input.

6 foot cord on ouput
terminaled by DC barrel plug 21mmid. 4.1 X 3.1
X 244" UL Ested. CAT#DCTX-1319 §7.50each

Rotron # NC12E3

These are the same

fans we have in our

catalog for $8.00 each.
We jus! received another

load of them and want to

maove quantities al a

special price. Rated: 12Vdc, 0.18 amp, 2.2 watls.
4.69" square plastic housing X 1.25" thick. 5 blade fan.
Two 8" pigtail leads. CAT# CF-122

10 for $65.00 = 100 for $500.00

Ivory RG 11/U terminated
with heavy-duty
F connectors.
Also includes a F-61
splicer and a 75 ohm
terminator load. New
cables manulfactured for
IBM pc networks. UL listed. Specs: 75 ohm Impedance.
Cable jacket O.D. 0.405". Dielectric 0.285" dia. Center
conductor 0.047" dilameter. IBM P/N 1501808 COM/
SCOPE. CAT# RG-11-1 100 foot roll $15.00
| $27.50

TERMS: Minimum order

for the 48 continental U.S.A. $3.50 per order. All others
including AK, H|, PR or Canada mus! pay full shipping.
All orders delivered in CALFFORNIA must inciude slate
sales tax (6 1/4 %, 634 %, 7 1/4 %) .Quantities Limied

NO C.O.D. Prices subject lo change without notice.

Call Toll Free, or dig this coupon _ _

FREE 60 Page Catalog
Containing over 4,000 ITEMS

ALL ELECTRONICS CORP.
P.O. Box 567 « Van Nuys, CA - 91408
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Number 12 on your Feedback card

The Firecaler Milliwattmeter

Calibrate your mini-QRP rig.

hen running low milliwatt tests with

the FIRE-BALL transmitter (in this
issue), you need to be able to measure the
output power. Not having an oscilloscope
with a 30 MHz bandwidth, and only having a
calibrated LED standard at 10 milliwatts, my
power measurement was restricted to one
value.

[ tried a VITVM and RF probe, but it
proved next to useless at this low power, high
frequency range. Bill Smith WA6YPE men-
tioned this to me and [ told him I thought I
could design and build a meter to do the job.
Thus the Firecaler (FIRE-BALL Calibrator)
was born.

The Firecaler has two ranges: 0-10 mW
and 0-100 mW, and operates from a 9-volt
battery. It has a face plate mounted poten-
tiometer to zero the meter as the battery
voltage decreases with use. Zero the meter

PARTS

R1 & R2 are lineor taper pots

Dt & D2 agre IN914 or 1N34

21 capacitors are disc ceramic

M1 meter is O-1 MA, DC.

K3 is Tk, linecr taper

JILJ2 U3 are RCA phono (females)

R4 = 62 ~ 1/4 W. matched

RS = 240 ~ 1/4 W coverd W/ spogetti
MPF=102

51 = SPST switch

52 = DPDT switch

TERMINAL STRIP Cut os regd.

1/8" BRASS or COPPER TUBING x 7/8" long.
BOX 2" x 4" x 7" plaste W/ alum. face

VOTE: MOST OF THE PARTS WITH THE EXCEPTION
OF THE METER AND THE ATTENUATOR RESISTORS
SHOULD BE AVAILABLE FROM RADIO SHACK INCLUDING

IHE FLASTC BOX WITH ALUMINUM FACE PLATE,
CUT A 1~ DiA. HOLE IN BOTTOM OF BOX FOR ACCESS
10 THUME TURN POTS.

by Martin Beck WBOESV

with no RF applied, and turn the pot dial
clockwise until the pointer just reads 0—do
not go any further. First, calibrate your
FIRE-BALL to 10 mW using an LED stan-
dard (see the FIRE-BALL article in this i1s-
sue). The 10 mW test signal can be obtained
from a signal generator as well. Hook up the
antenna output lead from the FIRE-BALL
transmitter to the Firecaler power test jack.
Key your transmitter and turn on the milli-
wattmeter. Switch to the 0-10 mW range,
adjust the thumb turn pot on the right (cut a
hole in the bottom of the Firecaler for easy
access) to read full scale at the 0-10 mW
range (full scale = 1.0 on the meter).

Then switch to the 0-100 mW range and
adjust the left pot until the meter reads 0.1.
The Firecaler is now calibrated, and you can
adjust your FIRE-BALL pot to whatever RF
output level you want to, or you can accurate-
ly measure the power that you were running
on that last QSO—the one you made when
you kept turning the power down, and the
other guy was still copying you.

For those of you who really want a chal-
lenge, and work in the microwatt levels, there
1S also a built-in —20 dB attenuator that you
can transmit through. Thus, 10 mW set on the
milliwatt meter will be 100 microwatts when
run through the attenuator.

Some Don’ts

Don’t transmit over 100 milliwatts through
the milliwatt meter or attenuator. This means
NO break-in operation. Use a manual switch
in your antenna coax to switch to a receiver
on receive, then switch to the FIRE-BALL
with attenuator for transmitting.

Don’t use an old 9V battery. The meter
readings are only accurate with a good
fresh battery. The Firecaler draws 5-10

mA when on, so

when in doubt,

give that used
battery to the
kids and get a

~ 14" BRASS TUBE

2 /

fresh one. &
MLLWATT METER j‘ftw 20 & ATTENUATOR Martin Beck
SCHEMATIC = SOEMATC WBOESV, 1637
Hood, Wichita
Figure 1. Milliwattmeter schematic. KS 67203.
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Figure 2. Attenuator and adjustment parts
placement.
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390 1728

FRONT PANEL PARTS LAYOUT
WEW FRok INSIDE

Figure 3. Front panel parts placement.



COM-3
$§279500

2 WAY RADIO
SERVICE MONITOR

COM-3. the world's mos! popular lOw-COSt SErvice ions-
for. For shops big or smgll, the COM-3 gelivers artvanced
cEpabikbes lof 3 faniale phce—and o New iBase pro-
gram allows you 1o own 8 COM-3 Tor less than 53 D0 a day
Feajures =Direct eniry k ra with programmabile
memory *Audin & iransmitier requency counter =L ED bar
graph frequency/ermor deviaton dispiay =0 1-10.000 uVv
oulpnd levets <High recelve sensilivity, less than 5 uV
#100 kHz 1o 999 8995 MHr +Continuous frequancy cover-
age +Transmit prolection, up 10 100 wans »CTS5 tone
encoder, 1 kiMr and external modidahon

CT-70 7 DIGIT 525 MHz

Hamsay Elactronics has been manufacturing elec-
tronic tes! gear for over 10 yaars and Is recognized for
its lab quality preducts al breakthrough prices. All of
our counlers carry a full onp-yoar warranly on pans
and labor. We lake great pnde in being the largesi
manufacturer ol low-cost counlars in the antire
U S A Compare specifications. Our couniers are fuil-

RAMSEY ELECTRONICS

FREQUENCY COUNTERS

CT-125 9 DIGIT 1.2 GHz

CT-90 9 DIGIT 600 MHz

Tolescopec ship antenna—BMNC plug. WA-10
High impedance praba, light loading, HP-1

SYNTHESIZED
SIGNAL GENERATOR

Fmally. a low-co9l lab gualty signal generaior—a true
allermairve 1o the §7 000 penerstors. The ASG-10 = &
hard worong. bt &asy 10 use genergtor weal for the lab
a= well a3 for producton lesl. Leasa il for lessthan 53.00 5
day. Fealures =100 kiHz to 399 WHz =100 Hz resolution 1o
500 MHz, 200 Hr above = — 130 io + 10 d8m oulput range
=0 1 g8 output resolufion =AM and FM modulation =20
programmable mémones «Dulpul selection in volts, d,
dBm wilh insiant converson between units =RF oulpul
revaiss power piolecied =LED diplay ol all parame-
tars—no analog guesswork!

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

§11.05
£18.95

FANTASTIC 2M FM TRANSCEIVER

SYNTHESIZED—NO CRYSTALS TO BUY!

Ramsey breaks the price barmier on 2 meter ngs! Here's the dsal
rg tor hedd cays, hamiests, vacations, second Cars and pacit (1
ovin has dedicated packet connections) Soa expandabie diode-
programmed channels, 5W RF output, sensitive dual conversion
recenwer and EASY assembiy  Why pay more for a secondhand
Okl ng whisn you Can maks your own for 253, Have Some Nun with
your own truly AMERICAN-MADE FM g’ Tha ol comes com-
plete axoept for the case moke and spesker—ICDM o sgual
Spoaker-mekes plug right i Add our own Deautiful Case w51 1or 2

professsonal taciory ook
FTR-146 it $12985
FTR-146-C pluminimm casa & knob sal $24 95

2M & 220 BOOSTER AMP

Here's a great booster for any 2 meter or 220 MMz hand-hald unit
Thesa power boosters deliver over 30 watls of output, allowing you 1o
hit ihe repaatar's full guesting while the low nome preamp rémanably
improves recepbon. Ramsey Electronics has sold thousands of 2 mater
amp kits, but now we offer complately wirgéd and iesied 2 melar, as well
&% 720 MHz, units. Both have all the feaiures of the high-priced boost-
@rs at a Iraction ol the cost.

PA-10 2 MTR POWER BODSTER (10 X powar gain)

Fully wired & tested $£79.95
PA-20 220 MHz POWER BOOSTER (B X powar gain)
Fully wirad & lested $70.95

20, 30, 40, 80M
All Mode RECEIVERS

20, 30, 40, 80M
CW TRANSMITTERS

Join the fun on QRP! Thousands of these mini-rigs have
been soid and tons of DX contacis have Deen macs
imagine working Eastern Europe with a $30 transmit
tér —thal s ham radio at its best! These OW rigs are deal
mates 10 the recenvers 3l nght They have 'wo-DosH:on
varable crysial control {one popular ORP XTAL nclug
ad). one wall output 3nd basit-in antenna sweich Auns on
12VDC. Aod ouwr maiching case and knob set for & hang-
s T ived) GO0k
Your choice of bands

(Specity bang QRP-20, 30, 40 or 80)

529 95
$12.95

Budld your own mini ham station, Sengidhve all-mooe
AM. CW, S58 receivers use direct conversion design
with NEBO2 IC as fealured in OST and ARRAL hand-
books Yery senstive varachor funed over antine Dand
Plenty of speaker volume Runs on 9V banlery. Very
EASY o buiid, lots of fun and educational—uieal for
beginnar or odd pro. New 30-page manual Add the case
s&t tor well-ffled professsonal Kok

Your choice of bands 82795

{Speciy band: HR-20, HR-30. HR-40, HR-80)

Matching case & knob set. CHR $1295

featured, from audio (o UHF, with FET high Low-pass probe. audio use, LP-1 $16.85
mpedance npul, proper wave shaping Grcustry, and Direct probe, genaral purpose uss, DC-1 $16.95
durable high quality epoxy giass plated-thru PC Tilt bail, elavales counier lof easy viewing, T8-7T0 5985
board construction Al ynits are 100% manufaciured Rechargeable internal baftery pack BP-& $985
in the U.S_A_ All counters feature 1.0 ppm accuracy CT-80 oven timabase, 0.1 ppom accuracy, OV-1 28895
ALL COUNTERS ARE FULLY WIRED & TESTED
FREQ., RAN( NSITIVITY DIGITS | RESOLUTION PRICE
CT-50 &0 Mr--500 MHr < 25 mV o 500 MHz 8 1 Hz 10 Hz $1B5 95
CT-70 20 Mz-550 MMz < S50 mV 10 150 Mz 7 | THr '0OHr 100H=z 513365
CTa0 10 Mz -500 Mz < 10mV 10 150 Mz ] 0.1 Hz, 10 Hz, 100 Hz $16G 55
< 150 mV 1o 600 MHz
CT-125 10 Hz-1.25 GHz < 25mV o 50 MHz g O1Hz 1 Hz, 10Hz £1B0.95
< 15 mV o 500 MHz
< 100 mV 1o 1 GHz
CT-250 10 Hz-2.5 GHz < ZamV o 50 MHz 9 01z THz 10 Hz 5235 95
typecally 3.0 GHr < 10mV 1o 1 GH:z
<S50 mV 10 2.5 GHz
P5108 10 MHZ-1 5 GHz, < S50 mV Conve your Sxsiing oountar $89 95
Prascaler diwde by 1000 10 1.5GH:
j SPEED RADAR | BROADBAND oo | FMWIRELESS &
$80.05 | PREAMP | .. o | | MKEKTS
! s e 2 FM-3

complete kit
56-7

' '
dew |low-cost microwave Doppler
adar kit “clocks'’ cars, planes, boats,

iorsas. bikes, basaballs, models, run-
iers, of virually anything thal moves.

quency counier. Flal

PR-2, wired, includes

Boosl those weak signals 10 your
scannar, TV, shorwave radio or e

1000 MHz. 3dB NF, BNC connactors
Rung on 12 VDC or 110 VAC

SHOWN

Pick the unil that's right for you, All
units transmit stable signal in B8-
108 MHz FM band up to 300° except
for hi power FM-4 that goes up 1o
mile

FM-1, basic unit 55.85

FM-2, as above but wilh added mike

25 dB gain. 1 10

AC adapter
250 05

Jperatles a1 2.6 GHz with over Ya-mile
ange. LED digital readoul dispiays
peads in miles per hour, kilomalars
iar hoar, or feel per second! Ear-
thone output permits listening to actu-
il Dopplar shifl. Lisas two 14b. colfee
ans for antenna (hol included) and
uns on 12 VOC. Easy o build—all
mcrowave circuitry is PC sinpline Kit
wudes deluxe ABS plastic case with
peedy graphics for a professional
3ok A very useful and full-of-fun ot

Easy to buld power a

TR-1, BF sensed T-HA

HCROWAVE

NTRUSION ALARM

i real microwawe Doppler
Ensor thal will deiect & hw
wan as far as 10 feet away
perateson 1 3GHL, and is
of aftected by heal. Iight, or
ibrations. Drives up 1o 100
1A output, normally open: oF
kossd, nuns on 12 VDL
ompiate kit MD-3 S1E85

Mew wi M el promuce 25 e
et Classcal and DODSiE Tunes
pias 3 doorchves Sounos. Lofs of
b o coorbaill. Thop, OF Se s
EOE. G Mo, Sapd Dorss, S0

Ao o0 8V bty o = TEE-
e Earplen soEmiEr vOboTa
BN SUSTRMS MATRAS BT SaRrR
A3d our Cite == i 3 raisorw
Errimet i
Compiete ne WAL2
Case - nob se2, CMILS

245
5128

VOICE ACTIVATED | TELEPHONE
SWITCH

Voice aclivated
swilch Kil provides
switched output with
current capability up
10 100 mA, Can drive
rolays, lights, LED, or
gvan a lape recorder
mofor, Funs on 9

VDo

OMNE DECODER
pompiate 10NE OeCO0
12 singie PC board. Fea-
iress AD0-5000 HI ao-
stahls range wia 20-lum
3, voltage reguislion, 567
. Uselyl for iouch-tone
Jrsl delection, FSK, st
ae alsn he yand 85 8 Sl
@ tane ancoder. Runs on
1o 12 volis.

Mini-sized wit

phaona line, 1

phone!

pmplete ki, TD-1 5595 § V5-1 kil $6.85 | PB-1 kit . 514.895
OLOR ORGAN LIGHT BEAM FM RADIO SUPER SLEUTH BROADBAND
ee music come | COMMUNICATORS | Full-fledged suparhet, | A super sensitive am- | PREAMP

Tranamits audio over
infrared beam up to
30" —use simple lans-
0% 10 9O up to ‘& mile!
Hum free, usas 30 kHz
carmer Greal for wine-
less earphonas or un-
detectable "bug.

Trangmiller + receis
arsg, LB5SE @ §1955

live! 3 ditterant lights
icker with music
Ina Ilght each for
g, and
ws_ Each indridual-
i agjustiable and
rives up to 300 W
o= on 110 VAC

-1 it $68 95

F¥ broadcasi

weil as large
on each end

L 1ﬂl-g“

FE-1 kit

2M POWER AMP

power gain, 1W in, BW out, 2W in,
16W out. SW i= for 40W out. Same
amp as leatured n many Ram Mag
azrine artickes  Complete with all

PA-1, 40W pwr amp kit

PACKET RADIO
Commodore CH4/128 packet
racto wrlerface LUises famouws
German Dagpoom software Fea
lures EXAR i chap St o 1l
dble GpeEranon—
WHEF e Ao FREE oo
ofmare PL Dopd, 00 mRCSL-
3Ty Darts and 1l Socumenta-
1on

Commphets kd, PL-1

TRANSMITTER

sional performance
Sell-powered from

in FM broadcast band
up to ¥ mile. Installs
easily anywhearg on
phona ling or inside

microvoll sansgitivity,
IC detector and 10.7
MHz IF. Tunes Sid

recerver, hob-
by expernimenis or
even as FM rado’

préamp 57895
FM-4, long range, high power with
very sensitive audio section, picks
up voices 107 away $14 85
FM-3. complete unit includes case,
battery, switch, antenna, and builf-in
condensor mike. Excellent fidelity,
very small, xf 51695
FM-TWT, 55 above, bt fully wired
amd 1ested $19 65
SMC miniaturs sensilive miks car-
tridge for FM-1, 2. 4 $295

mp has 8 imas

raday il $8.95

LO NOISE PREAMPS

Make thal reciever come
ALIWVE! Small sire for easy
nsiafiannn with H-D funed
nput for peak parformance
Excelient gam and nose fig-
FE—guarEniesd 10 fmirove
recepion' Specify bang
2M—PR-10. 220 MHr —PR-
20, 430 MHzr—FR-40

Each kil

runs HF oo

e $1Tes

TV TRANSMITTER

Transmil your VOR or
TV camera throughou!
your house. Siable
quality signal, tunabla
Ch 4-6. Accepts slan-
dard video and audio

TICKLE STIK

A shocking kit' Blink-
ing LED attracts wic-
lims 10 pick up Inng-
cent-lopking can—
you wiatch the fun! loe-
al lor olfice desks,

h proles-

ransmiLs

partias, nosay know-it- | Inpuls.
alls! Complete kil,
T5-4 kit §9.85 § JM-7 $14 85

Very popular sensitive
gll-purpose preamp,
ideal for scannér,
TVs. VHFIUHF ngs.
counters. Lo noise, 20
dB gain, 100 kHz-1
GHz, 9¥-12 VDC op-
erahon
SA-T it

plifier which will pick
up & pin drop al 15
fest! Greal for moni
oring baby's room or
as general purpose
amplifier, Full 2% rms
outputl. Runs on 6 1o
15 volls, uses B-45
ohrm spsakr
E.H-E | 7

band as
portions
Idaal for

51485

$1495 5595

Maiching case A knob seL. CORP
E-ZKEY CMOS KEYER

Send pertect CW wilhun an hour of receiving [his kin!
Easy-to-buid kit has sadetons oscillator, speed control
and keys most any transmitiezr. Runs for months on a 8V
bantery. 28-page manual gives ideas on making your
own key lor @xtra savings. Add our maiching case sel
for compigie siaion look.
CW.-T kit

Matching case knob set, COW

ACTIVE ANTENNA

Cramped lor space? Get longwiré perdormance wilh
this deskiop antenna. Properly designed unil has dual
HF and VHF circuitry and built-in whip antenna, as wall
a4 oxternal jack. RF gain control and BY operation
makas unit (geal for SWLs, fraveling hams or Scannsr
butts who naed hatter reception. The matching casa
and knob set gives the unil a hundred dollar look!

AA-T KNl §24 85
Matching case & knob sel. CAA $12.95

SPEECH SCRAMBLER

Communicate n total privacy over phone or rado. Kit
features full duplex operabon using frequency inwver.
mon. Both muke and speaker or ing infout connechons
Easy hookup o any radio, and lelephone use regures
no derect connection’ Easy to build 2 IC circust Can aiso
be used 10 descrambie many 2-way rado sgnals Fn-

2,6, 10 MTR, 220
FM RECEIVERS

$24 95
$1295

Keep an ear on the local repeater gang, monitor the cops,
chack oul the wealher or just plain listen around. These
sansitive superhet recaivers are |ust the ticket. Thaey lune
any 5§ MHz portion of the band and have smooth varactor
tuning, dual conversion with caramic IF filters, AFC, ad-
justable squelch and plenty of speaker voluma, Huns on
8V battery and performance that rivals the big rigs! For a
compilete finished pro look, add our malching cass and
knob sai with screened graphics
FM communications receiver kil £29.85
Specily band: FR 146 (2m), FRE (Bm), FR10 [10m), FR-
220 (220 MHz)
Maiching case & knob sel. CFR

FM STEREO TRANSMITTER

$12.95

ish your ket off with Ihe handsome case & inob s
S == | STEREO
Matching case & knob set. C55 $1295

SHORTWAVE RECEIVER

Run your Dwn Sharsd FM sialion' Transms a siable ssgnal
i ihe standard FM broadcast band throughout the house.
oofm Of nesghbornood  Connects gasdy 1o kne outpuls on
CD piayer, tape decks. eic. Runs on 9V banery, has
imtermial whip anienna and external anlenna jJack Asd our
£ase =of for 3 “stabion™ look!
FRE10 kit
MWaiching case st CFM

AIRCRAFT RCVR

$2995
1295

Fantastic recenver thal caplures the world with jus! a
12" antpnna' Can receive any 2 MHz portion from 4-11
MMz True suparhel has smooth varacior tuning, AGC
HF gain control, plenty of spaaker volume and runs on @
gV batery. Fascinating Scoul, school or club project
provides hours of fun for even the mosl serous DXar
Fot the car, consider our shorftwave convener, Two
switchable bands (in 3-22 MHz range), each 1 MMz
wide—lunable on your car radio dial Add some interast
io your drive homa!

Hear exciting aircrafl communications—pick up planes
up to 100 miles away! Receives 110-138 MMz AM air
band, smooth varaclor tuning superhatl with AGC, ce
ramic filtar, adjustable sguelch, axcellent sensitivity and
lots of speaker volume. Runs on 8V batery Greal for air
shows or just hanging around the airport! New 30-page

Shortwave receiver kit, SRI $27.85 manual details pilol talk, too, Add case sel lor "pro”
Shonwave converter kit, SCI $24.95 lock

Maiching case sei lor SRI, CSRA $12.85 AR-1 kit . .. .. $24 85
Maiching case sel for SC1,CSC $12.85 Malching case sot, CAR §12.85

TS

_ PHONE ORDERS CALL
716-924-4560

FAX 716-924-4555
RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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Number 10 on your Feedback card

The Smoke Detector

Receilver

Turn the FIRE-BALL into a complete transceiver.

hile building the FIRE-BALL QRP
rig (see the FIRE-BALL QRP article
this 1ssue), I decided it would be great to have
a companion mini-receiver. After some ex-
perimentation one night, I developed the
"*Smoke-Detector’” receiver which hooks up

directly to the FIRE-BALL transmitter. With

by Martin Beck WBOESV

the addition of a switch and a pair of head-
phones, I now have a miniature crystal-con-
trolled transceiver which I can take just about
anywhere!

Circuit Description
I designed the receiver to use a minimum

SD-1A
THIS IS THE "SMOKE DETECTOR"™ MODEL 1A

270

LI MPF-102

HEADPHONES
2N2222 10pF l

= r

Li, 2, 5= I7TT #2€E ENAM. CLOSE wOUND ON
ifd v RED SLUG FORM
LI PREMmMARY- 2T ON COLD END OF LI

%ﬁ
WL al;’&j

SET ¢; FOR CORRECT INJECTION AS NOTED
8y G000 auDi0

NOTE
TD USE THE FIREBALL AS THE LO.. THE ADDITION OF
4 DPOT SWITCH IS NECESSARY. THIS SWITCH IS 51,

SHOWMN AT LEFT. 51 SHOWN iM RECEWWE POSITION,
ALSO R, & 300 RESISTOR, MUST BE ADDED

al A
HEY L 3 L FB T
TERMINALS 8 S ; i [
; N
TO ANT
ON S

IHFI.IT OoF

Figure 1. Schematic diagram of the Smoke Detector receiver.

amount of compenents but still provide good
performance. During receive, the output of
the FIRE-BALL 1s used as the local oscillator
(L.O.) input to a 40673 mixer stage. The
received signal is amplified by the MPF102
preamplifier stage and mixed with the FIRE-
BALL L.O. signal in the 40673. The result-
ing direct conversion audio is amplified to
headphone levels by a 2N2222 audio stage.

Construction

Construction was done on perfboard with
point-to point-wiring. L1, L2 and L3 consist
of 17 turns #26 enamel-covered magnet wire
close wound on a 4" J.W. Miller coil form
with a red tuning slug. The primary of L1 1s 2
turns of #26 enameled wire wound around the
cold end (ground end) of L1. If the J.W.
Miller coil forms are difficult to obtain, you
can wind the coils on % " plastic tubing or rod
material. However, you would then have to
attach a 50 pF vanable capacitor in series

with the 15 pF capacitors that are located
across each coil. Be aware that tuning may be
more critical with this method and the Q of
the tuned circuit may suffer. L2 and L3
should be mounted side-to-side about %"
apart for best coupling. If switch S1 is hard to
find, you can use a DPDT and a SPST (or
SPDT) switch instead of the 3PDT switch
that reroutes the FIRE-BALL output. Use the

° MODEL Al RECEIVER

0°°‘°Boz

ANT

Figure 2. PC board foil pattern.
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DPDT switch to route the FIRE-BALL out-
put to the receive mixer and change the anten-

na to the receive input. T;E.?:PDTEHEEST} IRON POWDER and FERRITE PRODUCTS
switch then just turns on the FIRE-BALL (or
AMIDON
3A00alEA

you can just hold down your CW key).

Tune Up and Operation

To tune up the Smoke Detector receiver Fast, Reliable Service Since 1963
just peak up L1, L2 and L3 for the strongest
received signal. Then adjust variable capaci- Small Orders Welcome Free ‘Tech-Data‘ Fiyer
tor C1 for the best sound (too high of an
injection level will distort the signal). Now all Toroidal Cores, Shielding Beads, Shielded Coil Forms
that's required for complete transceive oper- Ferrite Rods, Pot Cores, Baluns, Etc.

ation is to flip just one (or two) switches.

That's all there is to it. You're now ready for P.0. BOX 955, TIJIIIIANBE. CALIFORNIA 950508
some real DX fun with one of the world’s phone: (213) 763-5770 fax: (213) 763-2250
smallest transceivers! |8

CIRCLE 4 ON READER SERVICE CARD

You can coniact Marrin Beck WBOESV ar
1637 Hood, Wichira KS 67205.

ELENCO & HITACHI PRODUCTS

Parts List. AT DISCOUNT PRICES
1 MPF102 FET, RS#276-2062 : .
Pl e y RSOs (Real-Time & Storage Oscilloscopes) From HITACHI Compact Series Scopes
1 40673 FET, Circuit Specialists or JAMECO ﬂ'&-ﬁ 'THHIESG - its the new solution i/ 0 pa 222 PG B
s View, Acqulie, Tes!, Tronsler ond Documen! Your Wavelform Dofa =1
! 2N2222 T.TEHEJSI?I', RS#276-2009 4-Channel, 100M5/3 Model Introductory Price Siaiied ;"E:l;:z:r sy
2 100k Y& watt resistor 100MS/s (25MSis on & channels smultareously), 100MHz, dkw & 1ch , 2kw x 260, kw & dch. VC-6145  § 4,69%.00 g 1 Yr Watraity
1 10k Va watt resistor Mol V1088
1 4.7k Va watt resistor 40075, 100MPZ thow 150, 2wy o VC-6045  §13,049.00 | Shaa
1 4lirﬂ n s watt I"IE'EISIEII' 20MS/s. S0MHz, 2kw x 27 VC-6025 §2,295.00 This seties provides many new functions such as CRT
' : Low Cost/High Value Models Aeadout. Curspr measuraments |1|I'.'|:|:|55_|'1|:|Eﬁ_,l'555:
2 270 ) Va watt resistor 20MSa, SOMHZ. Ziow 5 220 VvC-6024 52.049.00 ?Eﬂuungﬂﬂﬂ 1_'|.|' ‘IDEEE, S:ﬁjrm?mﬂmura:g!irqiﬁ
i LOMHE. Suw ok J25 \ figger ging a G-inch g dgont teel 1
2 100 02 Ya watt resistor e ‘ 4 it ok Ly R - oty 1 P ey mﬁanﬂess - rma i Gl osperation.
R1 51 ) Va watt resistor, Mouser 295J500-51 o B e e S Rt A IR o O I Sy $1,185
§ Cwrsne mEstue et poftsd meftace and RS-270C werface Wian e osmio of anaiod and Te powes of Sgia V-560 B0MHr Dual Trace i
2 10 uF electrolytic capacitor T st Hitachi Portable Scopes V-665 60MHz Dual Trace wCursor  $1,345
1 0.1 uF ceramic disc capacitor bee-s £435 DC o 50MHz, 2-Channel, DC offiet V-1050 100MHz Dual Trace $1425
iy . - " o xas lunction, Alemote maognifier function  V-1065  100MHz Dual Trace w/Cursor $1.695
1 0.01 uF ceramic disc capacitor sl Chammgd V525 CAT Rancout Cursor Meas.  §1.025 V-1085 100MHz Quad Trace wiCursor  $2.045
2 0.005 uF ceramic disc capacitor W 5T Daleyed Semea S35 V-1100A 100MHz Quad Trace wiCursor  $2.295
3 470 pF ceramic disc capacitor ¥-422 40MHz Dual Trace 5795 FRER S Ky - V-1150  150MHz Quad Trace wCursor  $2,775
1 120 pF ceramic disc capacitor 20MHz Elenco Oscilloscope FREE DMM Elenco 35MHz Dual Trace $495
4 15 pF ceramic disc capacitor ; $375 i Buscits ol Good to 50MHz s
C1 6-50 pF variable capacitor, RS#272-1340 S MO-1251 ANY SCOPE == « Wi lominadcs & CRT
1 T switch, M r# 10TC280 = Dual Trace | bl | - = ImV Semaitivily
S 3PDT switch, Mouser# 10TC o » Componen! Tatter SCOPE PROBES et « 6KV Acceiwration Vaftage
{a DPDT and SPST can be EUbE!lIU[dJ -4 = & CAT PuY ABMHE, 1x. 10x  $19.95 » 10m Hse Time
1i = XY Opeati & - " . i » K.Y Operation » Az
1 1 mH choke, Mouser# 43LH210 or ME434- L — Y P.2 100MMz, 1x, 10x 523,95 T B « Daltyed Tiggaing Swaop
1250 (also Circuit Specialists# 70F103Al _ « 2 p:1 Piabes : | ST o Includes 2 .1 Prabes
All scopes include probes, schematics, operalors manual, and 3 year (2 yrs for Elenco scopes| world wide warranty on parts & labor, Many accessories available for gl
L1, L2, Hitachi scopes. Call or write for complete specilications on these and many other fine oscilloscopes.
L3 1*.?’ turns #26 enamaiad-mugr&d magnet WE NOW ==
wire close wound on J.W. Miller slug tuned CARRY Digit Multimetes
4" core (red slug) cﬂ“‘gf LINE M-7000
James Millen coil form #69057 can be used $135
FLUKE % DC Acoway
a5 well _ MULTIMETERS 1% Resaizece
1roll  #26 guage magnet wire, RS#278-1345 Models STy Gt
2IF 8
A blank PC board is available for $3 +$1.50 postage 2F
from FAR Circuits, 18N640 Field Court, Dundes, IL EE?: | SRS e
60118. : : Zia 15V = TA
el ADE2A L i3 - = ba - 15¥ af 1A
. 7TF  + More SIS0 W AM Modulgion of 10y
Supﬂllﬂr addresses: CALL FOR Mrh:.::hmu{ﬂ:msfm PR SRR T g h-wq‘:fn::ﬁi: daratee RF sussr
Mouser Electronics SPECIAL PRICING AM o1 FM capateity Fastures shar el protechen all woshen | 5G-9500 w Digital Display and 150MHz bullt-in Counter $249
P.O. Box 699 . AC Current Meter Decode Biox : . LEARN TO BUILD AND PROGRAM
Mansfield, TX 76063 . ST-1010 #9610 or $59.95 COMPUTERS WITH THIS KITI
(800) 346-6873 $69.95 ; lﬂﬂﬁ;; 3 e 2200w 2h INCLUDES: All Parts, Assembly and Lesson u;m: |
18, - ; ode
o l‘gm Aml?: w9610 Aasistor Blox | e _::I:‘r :: MM-B8000
Circuit Specialists, Inc S el 47 ohm 10 1M & 100K po :
P y W « B Functiom ¥9620 Capaciior Sio Fully tegulated and shor citcull protected $129.00
P.O. Box 3047 i Fo% 473l 1o 10MFD XP-5T5 withoul meters 539.95
Scottsdale, AZ 85271-3047 Digital Triple Power Supply XP-765 GF-8016 Function Generator
(800) 5281417 WA Fioy Counter | ey S5 Ssurs s St o vl s e eesase
_ MOl ==Ll e LR
JAMECO Electronics e mame. 22w | L T i e o yout o eyt
1355 Shurewayr Road f:rﬁ:'-;ﬂ }5::;:;:J p-:u::-u - weg Coumter 1 - 10MME E-.::r- ‘:; !-:-_z Tﬂm :ﬂ:::m nnp:
Beimont, CA 94002 XP-550 with Anaiog Meters §174 GF-5015 without Freq Meter §173 ROSOTICS KIT FOR ABOVE (MM-8010) §71 95
(415) 592-8097 WE WILL NOT BE UNDERSOLD! (" & § SALES INC 15 Day Money Back Guarantee
UPS Shipping: 48 States 5% —— 3 r ] 1% 2Y Warmranty == smes 0 maeze
: o > : rtacan 1245 Rosewood. Deerfield, IL 60015 ear Wwarranty
James Millen (210 Max) IL Res., /% Tax (B00) 292-T7711 (708) 541-0710 WRITE FOR FREE CATALOG
P.O. Box 4215 CIRCLE 356 ON READER SERVICE CARD
Andover, MA01810-4215
(508) 475-7831
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Number 13 on your Feedback card

One-Tube QRP Transmitter

A new use for old tubes.

ormal people build something when

they need something that they can’t
buy. Other people, like me, start a construc-
tion project for different reasons. I buy elec-
tronic parts that interest me, then try to think
of something to build with them.

This one-tube transmitter project got its
start when a tube sale flyer arrived from the
Antique Electronic Supply Company. A
7TOL7 tube was on sale. It looked interesting,
so I bought 10.

The 70L7 i1s a dual-purpose tube. One
bottle houses a diode and a beam-power
tetrode. With this combination it is possi-
ble to build a crystal-controlled oscillator
and power supply without using even one
semiconductor. The diode section of the
70L7 and a 47 UF capacitor make up the
power supply for the transmitter. The tetrode
section is wired as a crystal-controlled os-
cillator.

The circuit was kept as simple as possible,
No frequency multiplying tricks were used.
The oscillator will only operate at the crystal
fundamental frequency.

I used 1/16" double-sided PC board for the
component board and front panel. This stuff
1s easy to work with and provides a good
ground and good shielding. I cut out the top of
a tin cookie box lid, leaving a 4" lip, then
soldered the component board to this lip,
replacing the cut-out section. The front panel
was soldered to the component board and to
the remaining section of the lid. Screwing the
component board to the open side of a chassis

by M. D. Allen

box, if you have one, would be less work than
modifying a cookie tin.
Circuit Description

The earth ground of the power cable (green
wire) is connected to the chassis. Key jack J1
15 the type that closes the circuit when the
plug is removed, enabling the transmitter
when the key is unplugged, and permitting
the operator to tune up or troubleshoot with-
out holding the key down.

Resistor R3 provides cathode self-bias and
resistor R1 drops the screen voltage, limiting
the plate current to a safe value (approximate-
ly 50 mA) when the oscillator is not running.
A plate current of 50 mA is only 10 mA
greater than the 70L7's **Class A" rating, so
the tube will not go up in flames during tune-
up. Do not leave the tube in this condition for
more than a few minutes at a time, because 50
mA on the plate does exceed its rating. Resis-
tor R2 provides a DC return for the control
grid. Capacitors Cl and C2 bypass RF to
chassis ground. Without these capacitors RF
would appear at tube pins 4 and 6, lowering
the gain of the tube and preventing oscilla-
tion. The values of C2, C3, and R3 will affect
the keying characteristics of the transmitter.

Switch S2 shunts the plate milliamp meter
during transmission. Shunting the meter will
prevent it from being beat up during keying.
The tank circuit has a shunt feed using RF
choke RFC1 and capacitor C5. This keeps the
DC plate voltage off the tuning capacitor and
the tank coil L1.

49
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Figure I. QRP Transmirtter with link output.
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I wound the tank coil L1 ona 1.25" diam-
eter plug-in coil form. A cardboard tube
from a roll of T-paper will work just as well
if it is dipped in shellac or varmish. A T-
paper roll is 1.5" in diameter, so fewer
turns of wire are required. The L1 winding of
the coil consists of 18 turns of #24 solid
enameled wire, spaced over 1.25". The out-
put link L2 has 2.5 turns of #24 insulated
hook-up wire wound over the ground (cold)
endof L1.

If you want a pi output, add a 3- or 4-gang
capacitor to the circuit, as shown in Figure 2.
The 70L7 requires 70 volts at 150 mA to light
the filaments. The 10 watt 300 ohm resistor
R4 drops the line voltage from 115V to the
70V required by the tube filaments. The 365
pF tuning capacitor C6 was salvaged from an
old tube radio,

Only one section of the tuning capacitor 18
used. The larger section will be the closest to
365 pF. With the coil and tuning capacitor
specified, the tuning range will be approxi-
mately 3 MHz to 10 MHz. Feel free to subsu-

Continued on page 29
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* %% Uniden CB Radios * % *

styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO

=
u n I E n @ The Uniden line of Cilizens Band Radio transceivers is
810E to the 310E handheld, there is no better Citizens

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
coupon in this ad for big savings. Hurry...offer
ends January 31, 1991.

* % * MONEY SAVING COUPON * * %

Gel special savings on the scanners
listed in this coupon. This coupon must
be included with your prepaid order.
Cradil cards, personal checks andquan-
tity discounts are excluded from this
offer. Offer valid only on prepaid orders
mailed directly to Communications Elec-
tronics inc, P.O. Box 1045- Depl UNI4,
Ann Arbor, Michigan 48106-1045 USA
Coupon expires January 31, 1981

Coupon may not be used inconjunction
with any other offer from CEL Coupon
may be photocopied Add $12.00 for
shipping in the continental U S A

RELM RHB08B-A ....... $419.95
RELM RH258B-A ....... $204.95
Bearcat BOOXLT-A...... $228.85
Bearcat 200XLT-A ...... $220.85
Bearcat 100XLT-A..... .$176.85
Bearcat TOXLT-A........$139.95
Bearcat S5XLT-A......... $09.95
Bearcat 210XLT-A...... $1684.85
Uniden CARD-A1........ $144 .95
Uniden RD3XL-A1 ...... $144.95

Uniden RDOXL-A........$119.85
* %%k VALUABLE COUPON * % % %

Bearcat? 760XLT-A

List price $499.95/CE price $254.95/SPECIAL
12-Band, 100 Channel ¢ ® AC/DC
Frequencyrange: 29-54,118-174,406-512, 806-956 MHZ
Excludes 823 9875-840.0125 and 868.6875-804.0125 MHL
The Bearcat TEBOXLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz,
band. The Bearcat 7T60XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
5/16" Wx 1%" Hx7%" D. Model BC S90XLT-Al is
a similar version without the BOO MHz. band for
a new low price of only $194.95. Order today.

NEW! Uniden® Telephones

AMATOD-A Uniden answering machine ... 96895
AMA4B4-A Unidgen answearing machine. .....54995
AMABBY-A Uniden answering machine. .. ... . .....$49.85
AMA4BO-A Uniden answering machine..............$48.95
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AMA4BO-A Uniden answering machine.............. $68.95
FP30O-A Uniden lealuraphone. . .................. $34.895
FP302-A Uniden leature phone. ..... ... tiei.....54985
FPA208-A Uniden leature speakarphone. .. .. 549,95
FP3225-A Unidan leature speakerphone ....5$59.95
XEST0-A Uniden cordiessphone .................. £74.95
XE4225-A Uniden cordless speakerphone $109.95
XETTTS-A Unigen cordless speakerphone . $109.95

BT100-A Uniden Trimstylephone. ... ............. .$17.95
KT28B0-A Uniden Family phone with 911 feature. . $29.95
FF150-A Uniden Executive phone $39.95

RELM® RH256B-A

List price $587.50/CE price $2998.95/SPECIAL
18 Channel ® 25 Watt Transcelver ¢

The RELM RH256B is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes anideal radio for any police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz version called the RHB068B-A is available
for $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU158B-A is also available
and covers 450-482 MHz. but the cost is $454.95.

Band radio on the market today.

PRO310E-A Uniden 40 Ch. Portable/Mobile CB.. . $83.95
PRO330E-A Uniden 40 Ch. Remote mount CB.._$104.85
ER100-A Uniden Emergency CB Mobile........... 548,85
GRANT-A Uniden 40 channal SSB CB mobile....$166.85
PC122-A Uniden 40 channel SSB CB moblle.....$118.85

PROS10XL-A Uniden 40 channel CB Mobile*... .. $38.85
PROS10AXL-A Uniden CB Mobile with antenna . .. $49.95
PROS20XL-A Uniden 40 channel CB Mobile ..... . $56.95

PROB40E-A Uniden 40 channal SSB CB Mobile ... $137.95
PROB10E-A Uniden 40 channel SSB CB Base ... $174.85

* % % Uniden Radar Detectors » %

Buy the finest Uniden radar detectors from CEI today.
RD3XL-A Uniden 3 band radar detector .. ..5159.85

RD8-A Uniden visor mount radar detectos ..... 528995
RDEGTL-A1 Uniden “Passport size radar detectior. .. 599 .95
RDSXL-A1 Uniden “micro™ size radar detector ... 5124 95
RD27-A Uniden visor mount radar detecior .5$54 95

RD99GT-A Uniden remote mount radar detector. .. $119.95
CARD-A1 Unidencredit cardsizeradar detector. . . $159.85

Bearcat® 200XLT-A

List price $509.95/CE price $238.95/SPECIAL
12-Band, 200 Channel ® 800 MNx. Handheld

Search ® Limit ® Hold ® Priority ® Lockout
Frequency range: 29-54, 118-174, 406-512, 806-956 MHz
Excludes 823.9875-849.0125 and 868.8875-894.0125 MHL
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-A for only $189.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-A

List price $549.95/CE price $239.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® S8earch/8Scan ® AC/DC

Bands: 29-54, 118-174, 406-512, 806-912 MHZ
Now...nothing excluded in the BOB-812 MHz. band.

The Uniden BOOXLT receives 40 channels in two banks.
Scans 15 channels per second. Size 8%" x4%" x 12%."
With nothing excluded in the 806-912 MHz. band. this
scanner is an excellent choice for law enforcement

agencies. if you do not need the 800 MHz band, a similar
model calledthe BC210XLT-Aisavailable for$178.95.

NEW! Bearcat® 147 XL-A

List price $189.95/CE price $94.95/SPECIAL
10-Band, 168 Channel ®» No-crystal scanner
Priority control ® Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHZ

The Bearcat 147 XL is a 16 channel, programmable
scanner covering ten frequency bands. The unit featureg
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BCS80XLT-A featuring pri-
ority, weather search, channel lockout and more i1s
available for $94 95. CEl's package price includes
mobile mounting bracket and mobile power cord.

NEW! Ran%eﬁ RCI2950-A

List price $549.95/CE price $249.95/SPECIAL
10 Meter Mobile Transceiver ® Digital ¥FO
Full Band e A/FMode Operation
Backliit liquid crystal display » Auto Squeich

RIT ® 10 Programmable Mem Positions
Frequency Coverage: 268.0000 MHz 1o 29.6958 MHz

The Ranger RCI2950 Mobile 10 Meter Transceiver
by Ranger, has everything you need for amateur
radio communications, The RF Power control fea-
ture in the RCI2950 allows you to adjust the RF
output power continuously from 1 watt through a
full 25 watts output on USB, LSB and CW modes.
The RCI2950 also features a noise blanker, roger
beep, PA mode and more. The Mic Gain Control
adjusts the gain in transmit and PA modes to
maximize talk power, Digital VFO. Built-in S/RF/
MOD/SWR meter. Frequency selections may be
made from a switch on the microphone or the front
panel. There is even a repeater split switch for
repeater offsets. The RCI2950 lets you operate
AM, FM, USB, LSB or CW for full mode operation.
The digitally synthesized frequency control gives
you maximum stability. There's also RIT (Receiver
Incremental Tuning) to give you perfectly tuned
signals. With memory channel scanning, you can
scan ten pre set frequencies to keep track of all the
action. An optional CTCSS tone board is available
(order # RTONE) for $59.95. For technical ques-
tions, call Ranger at 714-858-4419. Order your
Ranger RCI2950 from CEI today.

BC760XLT
800 MHz.
mobile scanner

SPECIAL!
CIRCLE 121 ON READER SERVICE CARD

* % & Extended Service Contract 4+
i you purchase a scanner, CB, radar detector or cordiess
phone from any store in the U.S. or Canada within the last 30
days. you can get up to four years of extended service
contract from Warrantech. This service exlension pian bagins
after the manufacturars warranty axpires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended service contracts are not refundable and
apply only to the original purchaser. Warrantech does nof
have an extended warranty plan for handheld scannars. For
maobile or base scanners, CB radios or radar deteclors a 1
year extended warranty is $19.99, two years is $39,99 and
tour years is $59.89. Order your sarvice contract today.

OTHER RADIOS AND ACCESSORIES
BCS5XLT-A Bearcal 10 channel scannar . . $114.95

AD100-A Plug in wall charger for BCS5XLT. $14.95
PSOO01-A Cigarette lighter cable for BCSSXLT .. ... $1485

VCODO1-A Carrying case for BCS5XLT ..$1495
BC7TOXLT-A Bearcat 20 channel scanner £158.95
BC172XL-A Bearcal 20 channal scannar $134.95
BC1-A1 Bearcat information scanner with CB $119.85
BC310A-A Bearcat Information Radio .. 87995
BC330A-A Bearcal Information Radio £104.95
UC102-A Regency VHF 2 ch. 1 Watt transceiver. . _$114 85
UC202-A Regency VHF 2 ch. 2 Watt transceiver. .. $149.95
VM200XL-A Umniden Video monitoring system .. ... $179.85
BP205-A N+Cad ban. pack for BC200/BC100XLT.. . $38.95
FBE-A Frequency Directory for Eastern US. A . ... 51485
FBW-A Frequency Directory for Western US.A ... $14.85
RFD1-AMI, IL, IN, KY, OH, Wi Frequency Directory ... $14.95
RFD2-A CT, ME, MA, NH, RI, VT Directory .. ....... £14.05
RFD3-A DE, DC, MD, NJ, NY, PA, VA, WV Dir....... 514,95
RFD4-AAL AR, FL.GA LA MS. NG, PR, SC. TN.VI.. $14.85
RFDS-AAK. 1D, IAMN MT. NEND, OR.SD.WA WY .. 51495
RFDE-A CA NV, UT, AZ, HI, GU Freq Directory.... 514 85
RFD7-ACO,.KS MO, NM, OK, TX Freq. Directory $14 95
SMH-A Scanner Modification Handbook $14 485
ASD-A Airplane Scanner Directory $14 G5
SRF-A Survival Radio Frequency Directory $14.95
TSG-A “Top Secret” Registry of US Govi Freg $14.85
TTC-A Tune in on telephone cails $14 .85
CBH-A Big CB Handbook/AM/FM/Freeband $14.95
TIC-A Technigues lor Intercepting Communications ... $1485
RRF-A Railroad freguency direciory . ...514 .85
EEC-A Embassy & Espionage Communications... . $14.85
CIE-A Covenrt Intelligence, Elect. Eavesdropping ... $14.95
MFF-A Midwest Federal Freguency direciory.. ... . $14.85
ABO-A Magne! moun! mobile scanner anteanna ... $34.85
ATO-A Base stalion scanner antenna ... .........53495

USAMM-A Mag mount VHF ant. w/ 12' cable . ... . $39.95
USAK-A %" hole mount VHF ant. w/ 17 cable ... $34.85
Add $4.00 shipping for all accessones ordered al the same ima
Add $12.00 shipping per radio and $4.00 per antenna

BUY WITH CONFIDENCE

To get the fasilesl delivery from CEl o! any scanner send
or phone your order directly to our Scanner Distribution
Centar- Michigan residents please add 4% sales tax of
supply your tax L. D. number. Wntten purchase orders are
accepted from approved governmen! agencies and most
well rated firms at a 10% surcharge for net 10 billing. Ali sales
are subject 1o availability, acceplance and verification On
all credit card orders, the ship to address mustexactly match
the credit card billing address. If the billing addressisa P.O
Box or a P.O. Box Zip* Code, UPS can not deliver to that
address. When this occurs, the order must be shipped by
mail at a higher cost to you. To avoid this extra charge, you
may mail us a check with your order. Prices, terms and
specifications are subject to change without notice. All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically or equivalen! product substituted
unless CEl 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 Most items listed have a
manufacturers warranty. Free copies of warrantieson thase
products are available by writing to CEL Non-certified checks
require clearance. Not responsible lor typographical errors

Mail orders to: Communications Electronics.
Box 1045, Ann Arbor, Michigan 48106 U.S.A. Add
$12.00 per scannerfor 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 calland place a credit card
order. 5% surcharge for billing to American Express.
Order toll-free in the U.S. Dial 800-USA-SCAN.
in Canada, dial B0O0-221-3475. FAX anytime, dial
313-971-6000. If you are outside the U.S. or in
Michigan dial 313-973-8888. Order from CEl today.

Scanner Distribution Center” and CEl logos are trade-
marks of Communications Electronics Inc.
Sale dates 7/15/90 — 1/31/91 AD #071590-A

Copyrighte 1990 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

™

A COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.O. Box 1045 OO Ann Arbor, Michigan 48106-1045 US.A
For orders call 313-973-8888 or FAX 313-971-6000



INnfroducing the only

HF amateur radio
franscelver built To True

professional stanaaras

Since 1915, Japan Radio Company has been dedicated to producing
the world'’s finest radio communications equipment.

The same design quality that is incorporated into our marine, satellite,
broadcast and commercial systems can also be found in our amateur

radio equipment, including the new JST-135HP high frequency amateur
radio transceiver

Discover what professionals have known for /5 years. Look o Japan
Radio Company if you demand the highest quality radio equipment.

For a full color brochure and current lists of prices and dedadlers, call JRC
at (212) 355-1180. Or write to the address listed below.

Japan Radio Co., L[id.

Stnce 1915

430 Park Ave, 2nd Floor New York, NY 10022
Phone: (212)355-1180 Fax: (212)319-5227
Telex: 961114 JAPAN RADIO NYK
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T0L7
117L7
Cathode Diode 1
Heater

Plate Tetrode
Grid 2

Grid 1

Cathode Tetrode
Heater

Plate Diode

Tube Number

DN hAsEWMN

Pin Numbers for Substitute Tubes

Pin changes if substitute tubes are used in the rig. When using the 117 series of tubes,
please note that the 300 ohm resistor R4 should be removed.
*The diode plate is internally connected to the heater pin 7 for the 117P7 and 117N7.

117M7 117P7
117N7

1 8

2 2

3 3

9 5

4 4

8 6

7 7

6 .

M1 50 mA
11,2

Misc. hardware

sockets, tuning capacitors, coil forms.

Parts List
R1 10k 1W resistor
R2 51k 1W resistor
R3 47 ohm 2W resistor
R4 300 ohm 10W resistor
C1.3 0.001 uF ceramic capacitor
C25,7 0.05 uF ceramic capaciior
C4 47 uF/150 volt electroylic capacitor
Cé 365 pF variable capacitor
Antique Electronic Supply #CV-230
or Radiokit #BC-01
RFC1 2.5mH RF choke
Y1 FT-243 crystal
J1 Key Jack
L1 18turns #24 enameled wire
L2 2.5turns insulated wire around cold end of L1
Tube 70L7 (117M7,117L7, 117P7 and 117N7 can be substituted)

panel meter

Two 25.2V transformers connected together as an isolation transformer.
Any pair of the Radio Shack heavy duty power transformers can be used.
RS #273-1511,273-1515, or 273-1512.

You can use a regular isolation transformer if it's available,

(Must handle at least 30 watts.)

Parts Suppliers
The Electronic Goldmine, PO Box 5408, Scotisdale AZ 85261. (602) 451-7454.
Miscellaneous parts, resistors, capacitors, copper clad board.
JAN Crystals, 2341 Crystal Drive, Box 06017, Fort Myers FL 33906-6017. (800) 526-9825.
Antique Electronic Supply, PO Box 1810, Tempe AZ 85281. (602) 820-5411. Tubes, tube

Radiokit, P.O. Box 973, Pelham, NH 03076. (603) 437-2722.

> &

RF OUTPUT DOTTED LINES
i SHOW CONNECTION
= CHANGED FROM LINK

it OUTPUT VERSION

""'f 3 SECTHON VARIABLE
CAPACITOR 385.F PER
SECTION
USE I, 2. OR 3 SECTIONS
AS REQUIRED TO LOaAD
TRANSMITTER

Figure 2. QRP transmitter modified for pi
output,

someone out there who has never built any-
thing with tubes. How do you determine
which tube pin is which? The 70L7 has an
octal base, which means that it has 8 pins and
a large nonmetallic locating pin in the center
of the base.

Hold the tube with the base up. Locate the
indexing ridge on the center pin. Counting
clockwise from the indexing ridge, the first
pin is #1. All of the older ARRL handbooks
have tube data and base diagrams.

I still have nine more 70L7 tubes in the junk
box. What next? Maybe a direct conversion
or regenerative receiver? [l

M.D. Allen, Toro Electronics, PO Box 567,
El Toro CA 92630.

tute parts—only the value of R4 should not be
changed.

The Transmitter

To check out the transmitter, plug in the
coil, crystal, and tube. Open S2 so that the
meter will read plate current. Set C6 to maxi-
mum capacity. Do this check out with no load
connected to the transmitter. Next, turn on
the transmitter. After a few seconds the tube
cathodes will begin to glow and the plate
meter will chimb to approximately 50 mA.
Rotate the tuning capacitor C6 toward mini-
mum capacitance. When C6 and L1 reach the
resonant frequency of the crystal, the plate
current will take a sudden dip to 15-20 mA.
The oscillator should now be running, but if
the actions described above do not occur, try
another crystal or tube. If all else fails, check
the wiring. You can confirm power output by
connecting a type 47 pilot lamp to L2. The
lamp will light when the oscillator is running.

The transmitter will put out maximum
power when C6 is adjusted for maximum dip

in the plate current. At this point the transmit-
ter is on the hairy edge of going out of oscilla-
tion, so continue rotating C6 toward mini-
mum capacitance until the plate current
increases 2 or 3 mA above the dip current.
This will assure that the transmitter will key
correctly. Properly loaded into a dummy load
or antenna, the plate meter should indicate 30
to 40 mA.

Consult the ARRL handbook for details on
antennas. A half-wave dipole connected to
the transmitter with a length of RG-59 should
work well with the loop coupling. Experi-
ment with the number of turns on the cou-
pling loop (L2) to get the most power to the
antenna. If you've used a random length of
wire for an antenna, use the pi output. The
transmitter should put out between 1 and 1.5
watts. QRP frequencies that can be used with
this rig are 3.560 and 7.040 MHz. 10 MHz

operation is also possible.

Which Tube Pin is Which?
It has occurred to me that there may be

TNR The Battery Store |
If You're Serious About Radios
You Want The Best Batteries!
Sanyo Baitery Inserts
ICOM Kenwood
BP-2 514.00 PB2500.............. $18.00
BP-3 s v PB 2000 ... i 1800
BP-5 e 2 1,00 PB 2400 (Tabs)....15.00
D AR 2300 PB2100......00000 12.00
B N e 21.00
Complele Replacement |
Batiery Packs
Yaesu
FNB-1...crciensereesnDZB00 FNB-TL..ccorreessasses $57.00
o o AR e 2800 FNB-12....0000 e 47,
FNB-d........co000000..58.00 FNB-14....00000000004.,48.50
FNB-10...cc000000000n 3700 FNB-17.00000 00000000 39.50
ICOM
° o R 3000, BRFiisisisnnior $65.00
& (. 3550 BP-B...oooiairirnsresres 65.00
BRI  csi cois i ibrmniti A2 BP-11iiiiiosisnssns 65.00
Add $3.00 Shipping
SPECIAL!
Sanyo "AA" Nicad Batteries................. $1.50each
Complete Line of Sanyo Nicads, Gell Cells,
Lithium, Cordless Telephone, Camcorder and
Computer Batterles
MasterCard VISA FREE CATALOG
1-800-346-0601 |
FL Residents Add 6% Sales Tax
TNR Technical, Inc.
279 Douglas Ave., Sulte 1112
Allamonte Springs, FL 32714
(407) 682-4311

CIRCLE 62 ON READER SERVICE CARD
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Number 14 on your Feedback card

TTL Transceiver for 40 Meters

The logical choice for QRP.

his little QRP transceiver is a lot of fun
to build, and you don’t have to have
years of experience in electronics to build it.

Here are a few building hints:

When you use a 6V regulator the final IC
must have a heat sink (See Figure 1). I used a
small amount of superglue to mount the heat
sink to the top of the IC to conduct away the
excess heat. Remember these devices are cur-
rent amplifiers. [Ed. Note: An appropriate IC
heat sink (part number 33HS5016) is available
from Circuit Specialists, P.O. Box 3047,
Scottsdale AZ 85271-3047. Phone (800)
528-1417.]

The 8 yH choke helps keep RF out of the
power supply. 1 powered everything from a
12 volt battery. A 7806 regulator provides 6
volts to the TTL section. For those of you
who don't like the idea of running TTL cir-
cuitry from 6 volts, just replace the 7806 with
a 5 volt regulator (7805 type).

The sensitivity of this rig i1s somewhere
around 1 yV; however, this depends a lot on
your antenna. A good antenna system, such
as a vertical or beam, helps the performance
of the rig. Remember that this rig is a direct
CONVErsion receiver,

The selectivity of this rig is only fair. The
problem is that the mixer is a pair of diodes,
which makes the stage passive. If your crystal
15 close to a shortwave station, the commer-
cial station may be louder than the station you
are trying to receive.

The transmitter is keyed through the 8 pH
choke. This helps prevent spikes.

The output of this rig using 5 VDC is ap-
proximately 250 mW;using 6 VDC, it's
about 360 mW.

Tuning the output pi-network requires an
SWR bridge (0-5 watt range) and a dummy
load (2-100 ohm 1 W resistors in parallel).
Tune coil L1 to maximum reading, then back
off '4 turn.

The crystals are fundamental frequency.
Crystals in the more modern HC/6, HC/18 or
HC/25 holders work better than FT-243 crys-
tals. If ordering a new crystal it should be AT
cut with 32 pF load capacitance, parallel res-
onant.

You can have a lot of fun with this rig.
However, remember it won't compete with
the high priced rigs. 6

Rick Lucas WBONQOM, 412 Cattleman Ct.,
Lawrence KS 66049. The above material
was previously published in the SPRAT and
Lo-Key journals.
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Figure 1. Schematic of the TTL transceiver.

Figure 2. PC board foil pattern.
Continued on page 32



IC-765 Xcvr/ps/keyer/auto tuner...... 3149.00 2699

IG-751A 9-band xcvr/.1-30 MHz revr  1699.00 1469
PS-35 Internal power supply......... 219.00 199%
FL-63A 250 Hz CW filter (1st IF)..... 59.00
FL-52A 500 Hz CW filter (2nd IF).... 115.00 109%
FL-53A 250 Hz CW filter (2nd IF).... 115.00 109%
FL-70 2.8 kHz wide SSB filter........ 59.00

1149.00 989
219.00 199

AT-150 Automatic antenna tuner.... 44500 389%
FL-32A 500 Hz CW filter.............. 69.00
EX-243 Electronic keyer unit.. 64.50
UT-30 Tone encoder .. 18.50

IC-735 HF xcvr/SW revr/mic...........
PS-55 External power supply ........

IC-725 HF xcvr/SW revr... f:!:"s'éiéﬂ 949,00 799
AH-3 Automatic ant tuner . (Speclal) 489.00 379%

IE 726 10-band xcvr/6m/.5- HDMHI rx 1299.00 1129

Regular SALE
IE E‘HL HF snhd state amp w/ps........ 1999.00 1699
IC-4KL HF LKW out s/s amp w/ps..... 6395.00 3995
EX-627 HF auto. ant. selector (. PEPFHI; 315.00 269%
PS-15 20A external power supply ...... 175.00 159%
PS-30 Systems p/s w/cord, 6-pin plug 349.00 319%
SP-3 External speaker........ccoevenenes 65.00

SP-7 Small external speaker .. Bglica i - 12!
CR-64 High stab. ref. xtal; ?SIA etc... 79.00
SM-6 Desk microphone... i | AEYS
SM-8 Desk mic - two cahles. scan...... 89.00
AT-100 100W 8-band auto. ant. tuner... 445.00 389%

989.00 519%
758.00 689%

AT-500 500W 9-band auto. ant. tuner ...
AH-2 8-band tuner w/mount & whip ....
AH-2A Ant tuner system, only .. (5 emla'? 559.00 469°
GC-5 World clock.......coce..... (Special) 91.95 69%

Accessories for IC-765, 781, 725 ® CALL for Prices

Order Toll Free: 1-800-558- 041

# Large Stocks
* Fast Service
* Top Trades

o AES"®

ICOM

Regular SALE
1299.00 1129

/HF/UHF Bass VEIS
IC-275A 25w 2m FMHSSBICW wfps
|C-275H 100w 2m FM/SSB/CW........ 1399.00 1199
IC-475A 25w 440 FM/SSB/CW w_f ps 1399.00 1199
IC-475H 100w 440 FM/SSB/CW !'FP#J 1599.00 1269
IC-575A 25w 6/10m xcvr/ps (Special) 1399.00 1099
IC-575H 25w 100w 6/10m xcvr........ 1699.00 1469

VHF IHF nile S Hegular Sale
1C-228H dﬁw 2m FM;'TTP sr.:an |“ SFM#EJ 539.00 419%

IC-229A 25w 2m FM/TTP mic.......... 449.00 389%
IC-229H 50w 2m FM/TTP mic.......... 479.00 419%
IC-448A 25w 440 FM/TTP ... (Closeout) 599.00 499%
Dual-band FM Transceivers Regular Sale
IC-3210A 25w 2m/440 FM... ( ﬁa’asewu ?39 00 4999%
IC-3220A 25w 2m/440 FM/TTP mic... 659.00 569%

IC-3220H 45w 2m/35w 440 FM/TTP  699.00 599°
IC-1200A 10w 1.2GHz FM.... (Closeout) 699.00 549%
IC-2400A 2m/440 FM/TTP .. r”RpmmJ 899.00 699
IC-2500A 35w 440/1. EGHI FM . 999.00 869%

sand FM Tran H'E,EUFHT 5315'
IC 9[.'1 ZmﬂMU Fiber an xeur qﬁ'pﬁmﬂ 1199.00 9293

UX-R91A Broadband receiver unit,.. 389.00 349°%
UX-19A 10w 10m unit.. veanses 299.00 269%
UX-59A 10w 6m unit... veenees 349.00 319%
UX-S92A Zm SSB/CW mnﬁule . 599.00 5299

UX-39A 25w 220MHz unit rfpﬂr:mﬂ 349.00 279%
UX-129A ll]w 1 2GHz umt ........... 549.00 499%
VHFE /LUHE [ransceivers Regular Sale
IC-970A 25w ZmMBD MH: transcewer 2895.00 2499
IC-970H 45w 2m/430 MHz transceiver 3149.00 2699

UI*REE 5!] 905 Mhz receive unit.... 389.00 349%

I\ Regular Sale
AH 32 Ems’tMD Dual Band mobile ant  39.00
AHB-32 Trunk-lip mount... SRR L
Larsen PO-K Roof muunt......“..m 23.00
Larsen PO-TLM Trunk-lip mount..... 24.70
Larsen FL'I MM Magnetic mount..... 28.75

ate Regular Sale

EF' IEID Em 25w repeater.............. 1849.00 1649

RP-2210 220MHz 25w repeater ........ 1649.00 1399
RP-4020 440MHz 25w repeaier......“ 2299.00 1999
RP-1220 1.2GHz 10w repeater.......... 2599.00 2249

2

Use your |

CREDIT
CARD

Hand-helds Regular SALE
o IC-02AT/High Power 4ﬂ9 00 349%
IC-04AT 440 (Closeout) 449,00 329%
IC-2SA 2m .. (Special) 419.00 299%
IC-2SAT 2m/TP (Spee) 439.00 359%

IC-3SAT 220 |(Special) 449.00 369%
IC-4SAT 440 HT/TTP 449.00 399%
IC-2GAT 2m HT/TTP  429.00 379%
IC-4GAT 440MHz, TTP 449.00 389%

IC-32AT 2m/440 HT 629.00 549%°
IC-24AT 2m/440 HT 629.00 549

[imited Offer!.. FREE BP-82external 7.2V @
300ma. battery w/ IC-2SAT or IC-3SAT puchase.

IC-12AT 1.2GHz FM HT/TTP... (Closeoat) 473.00 349%
IC-12GAT 1w 1.2GHz HT/batt/cgr/TTP 529.00 469°

Aircraft band handhelds Regular SALE
A-2 5W PEP synth. aircraft HT.......... 525.00 479%
A-20 Synth. aircraft HT w/VOR......... 625.00 5499

For HT Accessories ® CALL for Prices

Receivers Regular SALE

R-71A 100kHz to 30MHz receiver...... $999.00 869%*
RC-11 Infrared remote controller.... 70.99
FL-32A 500 Hz CW filter ............. 69.00
FL-63A 250 Hz CW filter (1st IF) .... 59.00
FL-44A SSB filter (2nd IF)............ 178.00 159%
EX=29F PRt ..ccviivicisiniivinnsa 49.00
EX-310 Voice synthesizer ............ 959.00
CR-64 High stability oscillator xtal  79.00
SP-3 External speaker........oeveenes ?ggg

CK-70 (EX- 299} 12V DC nptmn ......

R- ?[IIJII} 25MH2 EBHz TECRIVET 1eersninns 1199.00 1029

RC-12 Infrared remote controller.... 70.99
EX-310 Voice synthesizer ............ 59.00

TV-R7000 ATV unit......coevevinnnnnn 139 00 129“

R-9000 100KHz-2GHz all-mode revr ... 5459.00 4699

Due to the size of the ICOM product line, some
accessory items are not listed. If you have a guestion,
please call. Prices subject to change without notice.

Top Trades ! @ We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Today!

AES® & (ver 33 Years in Amateur Radio
HOURS: Mon. thru Fri. 9-5:30; Sat. 9-3

Toll Free in Wisconsin: 1-800-242-5195

FAX: 1-414-358-3337

AMATEUR ELECTRONIC SUPPLY.

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

AES” BRANCH STORES
ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630

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

Ohio WATS 1-800-362-0290

Dutside 1 _80()-321-3594

621 Commonwealth Ave.
Phone (407) 894-3238
Fla. WATS 1-800-432-9424

dutsidey _800-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

Qutside 1 _200-634-6227

Associate Store

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

outside | _800-621-5802
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GORDON WEST

RADIO SCHOOL

112-page textbook
two stereo code
learning tapes
sample 5§ wpm
MNavice code test
over $50 in radio
manufacturers’
discount coupons.

. #01 COMPLETE NOVICE . . . $62.95

I 2 theory tapes, 2 textbooks, FCC
Rule Book, 4 code tapes, code oscillator

e Set, examiner test packet, and over $50
in radio discount coupons,

#02 NOVICE CODE COURSE $32.95

6 cassette tapes make it easy to
learn the code from scratch.

#07A 2WEEKTECH ..... $22.95

L This Technician course includes 2
| theory tapes and 1 illustrated textbook.

#05 COMPLETE GENERAL. . $62.95

6 code tapes, 4 theory tapes, and 2
textbooks. Ideal for wupgrade from
MNovice to General.

® #06 GEN. CODE COURSE .. $32.95
This General course includes 6
tapes for speed building from 5 to 13

° wpm.

#08B COMPLETE ADVANCED $62.95

This Advanced course includes 4
theory tapes, 1 textbook, and 6 code
tapes (13 to 22 wpm).

#09 ADV.THEORY COURSE $32.95
4 tapes and 1 illustrated textbook
L]

I #10 COMPLETE EXTRA. . .. $62.95

4 theory tapes, 1 textbook, and 6
code tapes (13 to 22 wpm ).

#12 EXTRATHEORY COURSE $32.95

4 theory tapes and 1 illustrated
textbook for Extra class theory.

L ]
#11 EXTRA CODE COURSE §$32.95

6 tapes for speed bullding from 13
- to 22 wpm for the Extra code exam.

e
#13 BRASS KEY & OSC. . .. $25.95
#15 PLASTIC KEY & OSC. . . $21.95

I SINGLE CODE TAPES I
$10.95 each including shipping

F19

F20
#21

F22
#23

5 wpm Novice QSO tests -

5 wpm Random Code |

5-7 wpm Speed Builder

7-10 wpm Speed Builder e

10 wpm Plateau Breaker

#24 10-12 wpm Speed Builder I

#25 12-15 wpm Calls & Numbers

#26 13 wpm Random Code l
°
®

#27 13 wpm Test Preparation
#28

# 29
#30
31
#3132
#133
#3a
#Fa3
#ao

Pricas Include

shipping & handling
IL residents add 64%:%

13 wpm Car Code

13-15 wpm Speed Builder
15-17 wpm Speed Builder
17-19 wpm Speed Builder
20 wpm Random Code

20 wpm Test Preparation
20 wpm Car Code

3-15 wpm Code Review
12-21 wpm Code Review

()|

RADIO AMATEUR CALLBOOK INC.

825 Sherwood Dr., Lake Blufi, IL 60044
(708) 234-6600

Mon.-Fri. 8-4pm

CIRCLE 31 ON READER SERVICE CARD
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Figure 3. Parts placement.

R1,2
R3
R4
R5
Ci
c2
C34

C10
Ci1
Ci2
C13
D12
L1

L2
L3
L4
St
iIC1
IC2
IC3
1
Y1

470 ohms

10k ohm

270k ohm

10 ohm

4.7 uF

47 pF

820 pF (1600 pF for 80 M)
0.01 yF

365 pF

10 uF

0.01 yF

220 uF

0.01 uF

100 uF

10uF

1.0uF

1N914

1.0 pH (3.5 pH for 80 M)

100 uH choke
two turns

8 uH choke
SPDT
74LSOON
74LS03N
LM386N
speaker
crystal

Heat Sink See Figure 2

A blank PC board is available for $3.75 +$1.50 postage from FAR Circuits, 18N640 Field

Court, Dundee, IL 60018.
Note: C6 can be any transistor radio style tuning capacitor.

Parts List

2 W
pot
VaW
YaW
16V
NPO
NPO

variable

16V electrolytic

ceramic

16V electrolytic

ceramic

16V electrolytic

tantalum RS# 272-1436
tantalum RS# 272-1434

variable Miller 23A106RPC
(23A336RPC for 80 M) or equivalent.
RS 273-102

around cold end of L2

or higher

miniature

4th section not used

8 ohm
32 pF load, AT cut, parallel resonant

MAX 1/4 WAVE TRI-BAND WHIF
Get info repeaterns nubber ducks miss

. L — R r

Exiend 1 segment for 440, 3 for 220, or 6 for 2
meters... simple & works great. ONLY $12.95

em™

CK, MO,

MC.VISA GROUND PLANE
Charge by phone 508-281-8892 (MA add 5% sales tax)

send payment to: Cellular Security Group,

4 Gerring Rd., Gloucester, MA 01930

MAX

NMNAS

CIRCLE 127 ON READER SERVICE CARD
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_E%EMAECOM

AUTOMATIC ANTENNA MATCHER
The ultimate advanced technology —

P.O. Box 502
Ft. Lauderdale, Fl. 33302
(305) 523-6369

when you need it most

Call Sonny

THE BOTTOM LINE: 'm;uﬁﬂﬂ‘wﬂﬂn-'
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TwoO METER SPECIAL

Motarola Micors: 45 waft, 8 Freq, 132-150 MHz, Drawer Unit Only, $70 P
each; with all accessaries. 4 or 2 F Scan Accessory Group; $125 each, ‘ VISA |
=S

GE ExecII: 136155 MHz, 40 wat!, Drawer Unit Only, 870 each; with 2 F
Scan Acoessonies, 3125 each. |

GE Exec [I: 42-50 MHz, 50 watt. Drgwer Linit Only. 565 each with acces-
S0ry groug: 5125 each —

GE Century II: 1, 2, or 6 Freq, 25 wait, 138-155/146-174; $90 each - .
Standord BX-300 portables: 138~ 144 MHz. $39 each 9:00 am - 5:30 pm
CALL OR WRITE FOR CURRENT FLYER, WBBkdaYS
ALL SALES “CASH ' OR "CERTIFIED FUNDS " SHIPPED BY UPS .
C.W. WOLFE COMMUNICATIONS, INC. WEBREHFIS and evenings

by appointment.

i COMMUNICATIONS

* FAX ®# FAX = FAX %

(406) 252-9617 == ,
* TELEPHONE # TELEPHONE * 280 Tiffany Avenue i S - vy sty k|
(406) 252-9220 Jamestown, New York 14701 (800) 752-8813 for orders only

CIRCLE 20 ON READER SERVICE CARD

IMPROVE

YOUR yeaking

SOUND PURIFIER \
REDUCE BACKGROUND NOISE!
REMOYE INTERFERENCE FROM
RECEIVED AUDIO! -

into the Sun

BOUND FPURIFIER Annorwing garbsge is removed by tws multi-elage tuneshis
fiters. Esey e we' Sharp shists' Conpects between rig and extersal spesher
Lowd § want sudss suipet” 115 VAC posered! Epecial T 58 [rey $ES 95)

VAK-TENNA

Uiie=sis snienng lor spartsesis! Grest for 1 meiv, I3 o JCANNER. Mocnzs
= winsdlve with seton cops’ P340

with the
HAM 10™ ham antenna

ELECTRON l'*nn;-:usmu. EHI-:'. US ¥4 Fhip/Handling
PO BOX 68, CEDAR, M1 48671 Coansda, AK HILFR 17
. (818 328-Tarh MY b M aldd Sales Tax

SATISFACTION QUARANTEED! MANY PRODUCTS, SEMND FOR DETAILA

CIRCLE 291 ON READER SERVICE CARD

1-800-KILL TVI
1-800-545-5884

THE NUMBER TO CALL FOR THE VERY BEST

TVI....RFI. . FILTERS. (THE ONES THAT WORK)

SMILE. . .YOU'RENOTONTV

The sunspot cycle is peaking and 10
meter propagation is at its height allowing
you WORLD WIDE communication from
your vehicle. To capture this phenomenon
American Antenna, manufacturer of the

=
=
? world famous K40 Antenna presents

the HAM 10,

Guaranteed to outperform
any competitor or

YOUR MONEY BACK!

- - J
Lt LU R ‘
mrsmee ik
TP-12 KW-1 BX
The famous BX cable-TV filter ....... $24.95
The TP-12 effective phone filter....... 18.95
The KW-1 AClinefilter ............... 42.95
FOR ENGINEERING HELP CALL 512-656-3635 Exclusive Features:
Replace unfilterable electronic phones with * Handles maximum power MAGNAMOUNT
ﬁfﬂgﬁ':‘::ﬁf;:;;"““" e limits from novice to extra SR U
TP-XL +12 for full quieting with " Computer designed for
linearamp ................. i $59,95 optimum performance
TCE LABS * Stainless steel whip and base
Boav S818SUNRIDGE et @anos " Comes assembled and tuned
o e o b0 ot i o with an adjustable trunk lip
CIRCLE 87 ON READER SERVICE CARD mﬂunt
| " ALSO AVAILABLE:
QUICK, EASY, & COMPACT Our heavy duty Magnamount

Flash cards *NOVICE thru EXTRA® theory.Key words
underlined. Over 1000 sets in use! For beginner, OMs,
XYLs & kids,

NOVICE $11.95

K40 Electronics In lllinois call
=1l 1-800-323-6768 1-800-942-8175

TECHNICIAN $10.95  Order Today! [SSe=
GENERAL § 8.95 from —— |

| ADVANCED  $15.85 [reme CIRCLE 92 ON READER SERVICE CARD
EXTRA $14.45

Shipping 1—8 2.50 VIS STUDY CARDS
zermore —3 350 P.O. BOX 16646
CLUB IESCOUNTS HATTIESBURG, MS 39402

CIRCLE 104 ON READER SERVICE CARD
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Number 15 on your Feedback card

Goof-Proof
Regenerative Receiver

One-transistor receive fun.

his little regenerative receiver is as

goof-proof as possible. If you want a
simple and extremely small portable receiv-
er, this may be just the answer. By changing
just one capacitor, this receiver can be set up
to tune various segments ranging from 4.0 to
about 26.5 MHz. You can receive AM, FM,
SSB or CW all from a one-transistor circuit
with excellent sensitivity.

Construction

All components were mounted on perf-
board. The complete receiver can be mount-
ed in a small plastic case with a transistor
radio battery to power it.

L1 consists of 25 turns of 26, 28 or 30
gauge enamel-covered wire wound on a T50-
2 toroid (takes about 3 feet of wire). L1 1s
tapped five turns up from the ground end (25
percent of the total turns). An easy way to
make this tap point is to extend an inch of wire
and twist it together after winding the fifth
turn. Scrape some of the enamel off of the end
of the tap point and tin the wire at this point.

by Richard Lucas WBONQM

(See Figure 2.) Continue winding the remain-
der of the 25 turns. This is a lot easier than
trying to make a tap directly to L1 after it’s
been wound. L2 consists of three turns
wound directly over L1 near the top end of
the winding.

C1 can be any variable capacitor that has a
tuning shaft with a value that at least covers
2-13 pF. I used an E.F. Johnson model 193-
0004-001. C2 is mounted in parallel with Cl
to determine the frequency range you desire.
C2 should be a disc ceramic NPO-type capac-
itor to eliminate frequency drift due to tem-
perature changes. See the table for the fre-
guency ranges you can expect with various
values of C2. I made a socket out of two pins
of a single in-line IC socket (RS# 287-1975)
to hold C2, which allows for easy band
changing. [Ed. note: A 365 pF variable cap
can be used for C2 which allows for continu-
ous coarse tuning. |

If you use an 8 ohm audio transformer you
can hook up a pair of headphones directly to
the secondary of T1. You should have a rea-

RECEIVER

WHT)" T) LU

TS 1

4 AUDHD OUT

Ti= ANY AUDIOD TRANSFORMER AS LONG AS
PRIMARY |S GREATER THAN IaQl

1 &
ew ;Lﬁ

TAP 25% FROM COLD END

LZ» 3 TURKS ARDUND LI

COIL FORM CAN BE ANYTHING
EVEN T50-2 TOROID

000 - P 130-2 ¥+100./L750
3 3 W= NUMBER OF TURNS
aot I c& L * INDUCTANCE N M

| "E.' »3-2VDC ~C0L 0N COORD COMMEC TIONS. FOR 1 1

T 3 1 1 =]

| DO NOT OPEN THIS LINE IO TRANSF OheE

| WHEN POWER 1S ON | - e

LiGCIe RESONANT FREQUENCY o ™ a8
USE FORMULA o et
s 2v /L T 3@ 1EC C* SeseiteL

f= FREQUENCY IN MHz
L=INDUCTANCE IN uM
C+ CAPACITANCE IN pF

ch

D0 uF
16V

| Bl
CIo g |
S0 ,_L SPKR

o
220uF <1ORG
&Y

sonable volume level, but don’t expect to
have your ecars blasted away! For those of you
who'd like a speaker output, use a 1:1 600
ohm audio isolation transformer for T1 and
hook it up to the LM386 audio amplifier
circuit shown in Figure 1b.

:-"ﬁlI-T

GROUND

T30-2
{RED CORED

GROUND END

TAP [25% OF TOTAL TURNS
FROM GROUND ENDI

VARIABLE CAF Z-13pF

WIRE SIZE 26, 28 OR 3D AWG
ENAMEL COATED

STRIP END OF TAP POINT
AND TIN

Figure 2. Toroid winding details.

Figure la. Schematic diagram for the goof-proof receiver. 1b. Audio amplifier stage. Use the
formulas 1o determine the number of turns for L1 to allow expanded frequency coverage.
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Frequency Coverage
Using 25-Turn Toroid
C2 value Frequency Range
500 pF 4.0-4.1 MHz
200 pF 6.2-6.4 MHz
180 pF 6.6-6.8 MHz
*160 pF 6.9-7.2 MHz (40m)
*150 pF 7.2-7.4 MHz (40m)
130 pF 7.6-8.0 MHz
120 pF 7.9-8.3MHz
100 pF 8.6-9.1 MHz
“82 pF 9.4-10.0 MHz (WWV)
“75 pF 9.8-10.4 MHz (30m)
68 pF 10.2-10.9 MHz
56 pF 11.0-12.0 MHz
47 pF 11.8-13.1 MHz
*39 pF 12.7-14.35 MHz (20m)
"33 pF 13.5-15.5 MHz (20m)
30 pF 14.0-16.2 MHz
27 pF 14.5-17.0 MHz
24 pF 15.1-18.0 MHz
22 pF 15.5-18.7 MHz
*20 pF 16.0-19.6 MHz (17m)
18 pF 16.5-20.5 MHz (17m)
“15pF 17.4-22.2 MHz (17 & 15m)
12 pF 18.4-24.5 MHz (15m)




RECEIVER

Figure 3. PC board foil pattern.

Parts List

Receiver

Q1 MPF102 FET

R1 1k 4 watt resistor
R2 220k 14 watt resistor
R3 10k potentiometer

C1 1.4-13 pF variable capacitor (E.F. Johnson #193-0004-001)
*C2 Ceramic disc capacitor type NPO (See table for values)

C3 47 pF ceramic disc capacitor

C4 0.01 yF ceramic disc capacitor

C5 0.001 yF ceramic disc capacitor

C6 10 pF electrolytic capacitor

1 T50-2 toroid core

L1 25 turns #26, 28 or 30 gauge enamel-covered magnet wire on
T50-2 toroid, tapped 5 turns from ground end

L2 3 turns #26, 28 or 30 guage enamel-covered magnet wire over
top end of L1

T1 1000 ohm:8 ohm audio output transformer (for headphone use):
RS# 273-1380 or

1:1 600 ohm audio isolation transformer (for use with audio
amplifier circuit) RS# 273-1374

1 pair of headphones RS#33-1000 (not needed if audio amplifier
circuit is used)
1 roll, enamel-covered magnet wire (26-30 guage OK) RS#278-1345

Optional Audio Amplifier

U1 LM386 audio amplifier IC
R4 10k potentiometer

R5 270k Va watt resistor

R6 10 Q Vawatt resistor
C7 10 WF/16V electrolytic capacitor
C8 0.01 pF ceramic disc capacitor

CS 220 UF/16V electrolytic capacitor
C10 0.01 YF ceramic disc capacitor
C11 100 uF/16V electrolytic capacitor
C12 4.7 uF/16V electrolytic capacitor
SPKR 8ohm speaker

The T50-2 toroid core as well as a selection of variable tuning capacitors are
available from Radiokit, P.O. Box 973, Pelham NH 03076; Phone: (603)
437-2722.

A blank PC board is available for $3.50 plus $1.50 postage from FAR Circuits,
18N640 Field Court, Dundee IL 60118

Operation

Plug in capacitor C2 for the band segment you wish to tune. For AM or
FM reception, adjust the regeneration control R3 until you hear a hissing
sound. Then, back it off until the noise just stops. For SSB or CW
reception, adjust the tuning capacitor C1 until you hear a station. Turn the
regeneration control until the hissing just starts and adjust it for the best
sounding SSB or CW reception. This rig is quite sensitive but don’t expect
the selectivity to equal your big transceiver. However, it sure is a lot more

portable!

Figure 4. Parts placement (color coded leads for Tl indicated if

using the 1:1 audio isolation transformer).

Contact Rick Lucas WBONQOM at 412 Cattleman Ct., Lawrence KS 66049,

Article reprinted from the Lo-Key and SPRAT journals.

MININEC $35

MNijr 1.5 offers fast, powerful, inexpensive antenna
analysis. MNjr models antennas in free space or over
ground, uses 3-times faster FS5 analysis, has auto-
matic frequency sweep, simple definition of feeds and
loads, and displays & prints standard ARRL polar plots.
MNjr has evanrything you need for most antennas. 8087
and extra-fast no-8087 versions both included. MNjr1.5,
$35. Full credit towards MN 3.5.

MN 3.5 is the fastest, most powerful, and most ad-
vanced MININEC program available. MN 3.5 displays

3-D views of antenna geometry & phasor wire currents,
does sophisticated polar & rectangular plots of H, V,
RCirc, LCirc, MaxLin, MinLin, & Max polarization com-
ponents, uses up to 254 pulses for complex antennas,
calculates near-fields for TVl & RF-hazard analysis,
computes far-fields for repeater coverage, does currant
feed forphased arrays, has automatic frequency sweep,
and simple definition of feeds & loads. BO87 or extra-fast
no-B8087 version. MN 3.5, $85. 500-pulse option, $25.

MMN & MNjr are up to 10 times faster than standard
MININEC implementations. Comprehensive antenna
design library, easy-to-use full-screen editor, and exten-
sive documentation included. Add 6.25% CA , $5 over-
seas. U.S. check, cash, or money order. For IBM PC,
3.5" or 5.25" disk,

Brian Beezley, K6STI, 507-Yz Taylor Ave., Vista, CA 52084
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Order
To:

DTMF/encoders

PK-1%71*/PK-1K$78*

Pipo Communications

Emphasis is on Quality & Reliability

STEEL KEYS
SEALED GOLD CONTACTS

An ultra high quality DTMF Encoder
for absolute reliability and function.
® Contacts are: Water Proof/ Dust Proof
® Completely Self Contained — No RFI
® Simple 3-Wire Connection ® Qutpul Level Adj.
® Wide Operating Range 5 to 16vdc

® Wide Temperature Range -22°to +160°F
® Supplied with Instruclions, Schematic, Template & Hardware

Call or Write for Free Catalog

VISA/AMEX

*Request Quantity Price W/ Reiay

P.O. Box 2020

W/ Relay

(916) 644-5444
Fax: (916) 644-PIPO

PK-2$76%/PK-2K 883 ————| <
o

Pollock Pines, California 95726

CIRCLE 66 ON READER SERVICE CARD
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MOuSe-FeET

A 40 watt QSK CW amplifier.

by Bill Heishman NSHNN

M ost of today's home-brew hams seem
to be QRPers. This 1s what attracted
me to QRP—I am, by nature, a tinkerer. Yet,
on the momentous occasion of my first home-
brew to home-brew contact with fellow rosin-
sniffer NZ5G, conditions were marginal. We
did indeed make contact with our sidewalk
sale surplus, but we could not rag-chew. So
began my quest for more power. Leaving the
QRP fold for a solid rag-chew may seem
sacrilegious to some, but to others it might
spur a renewed interest in construction.

Bruce NZ5G and I tried some of the old
standby amplifier circuits found in several
popular reference books and old magazine
articles. The experience was great, but none
of the amps we tried satisfied all of our de-
sires: at least 20 watts output; QSK and silent
(no relays); simple; cheap.

Finally, I came close with a 40 watt amp
using a MRF477 (not cheap). It was mono-
band (simple), electronically switched (QSK)
and 30 to 40 watts out. It provided some solid
QSOs and lots of “‘great sounding rig’’ com-
ments. However, it overheated quickly in the
small box I wanted to use and cost more than |
liked. Not perfect, but I was smugly satisfied.

While I was describing (bragging about)
my newest success to the local parts
merchant, he interrupted my discourse to
show me his newest widget. *‘These are
MOSFETs," he said. “*I hear that they am-
plify RF somewhat."" | became real interest-
ed since the price was

Photo A. The 40 meter MOSFET amp (Photo
by Charlie Knight WI5S).

tical experience in breakdown voltage, not to
mention 10 to 20 fuses.

It was worth the trouble, because | ended
up with an amplifier that met all our criteria.
The amp was simple. very cheap, QSK, 30 w0
40 watts out, and ran surprisingly cool with a
modest heatsink.

Design

At this point most articles begin the compli-
cated math and calculations used to design
their circuits. However, most hams do not
build this way. The design covered in this
article was “‘hacked out’’ using a combina-
tion of starting values guesstimated from a

reference article and practical experience.
Simply start with something close, expen-

Number 16 on your Feedback card

ment, then adjust the values. Construct this
amp to go with your HW-9 and start your
experience growing.

Circuit Operation

Let's ramble through the amp now and see
how it works. The receive path through the
amp is via the 6.8 pH choke in series with a
10-100 pF vanable capacitor, tuned to reso-
nance. D7 and D8 will decouple this circuit
when the amp is transmitting, since the
diodes act as open switches with very small
voltages (receiving) and closed switches with
large voltages (transmitting).

The transition from receive to transmit oc-
curs when D5 and D6 sample RF from an
exciter. The resulting negative potential for-
ward biases the 2N3906 that delivers 14 volts
to a 270 ohm resistor. This becomes voltage
source “‘*A,"" which is then fed through L7
and LS to forward bias the *‘common’’ power
diodes, D3 and D4, serving as PIN diode
switches. At this moment, the transmitter is
coupled to the input matching circuit, and the
output matching circuit of the amp is coupled
to the antenna.

If you can be satisfied with degraded re-
ceiver performance, leave out D3 and D4 and
associated switching circuitry. The amp will
work, although weak signal reception will
suffer.

There are a few parts not covered yet. The
150 and 1500 ohm resistors provide needed
stability. D1 rectifies

less than two bucks!
He carefully wrapped
a couple in aluminum
foil and “‘gave’’ them
to me, knowing that |
would be back for
more.

I took the parts
home, read and reread
the *“Three Fine Mice-
MOuseFET CW
Transmitters’’ article
in the December 1986
issue of OST , and con-
vinced myself that

s

some of the drive to

or il -]
=

with a few circuit
adaptations these
higher power devices
would really work.
Eventually they did,
and worked wonder-
fully. It just took
time, several more

o9
R4

provide forward bias
ouT and limits dangerous
voltage excursions.
R5 limits the current
through D1. D2 and
R7 protect against
voltage spikes at the
drain. This situation
can occur without D2
under unusual load
conditions (i.e., high
SWR). With DI1/RS5
and D2/R7 combina-
tions in place, this cir-
cuit is very rugged.

Construction

Besides traditional
etching, 1 have used
two “‘cheap and sim-
ple” methods to pre-

MOSFETs, and prac-

Figure 1. Schematic diagram.
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pare the circuit board.
One is to cut square



FOR ICOM: s & &

CONVERTIBLE BATTERY i i
= 8Cells—Alkaline 7 &
or NICAD Holder NOVEMBER Fre

~ Complete with (8) SPECIAL i

Alkaline Batteries
OF THE
$26.9 MONTH

ON ALL KENWOOD

ICOM : " CUSTOM MADE BATTERY
CM2,BP2  7.2v @ 500 MAH (™% 5, & sooman REPLACEMENT | Cack & INSERTS
CM5, BP5 10.8v @ 500 MAH L $61.95 BATTERY PACKS. Made to your specifications.
2v @ 600MAH
?SSU :3352? @ 1200 MAH S63.95 gpg T i 10% off :EZTEED?E I:'Eig—azﬂ 00
8S 9.6v@ 1200 MAH $59.95 | 8.4v @ BOOMAH PB-28—520 .00
{bmcharge mty__"' ]onger} $61.95 | ICOM INSERTS

B.4v @ 1000MAH BP-5—523.00, BP-3— 517 45,
ICOM CHARGERS AVAILABLE SOON $64.95 BP-7. BP-8

MasterCard and Visa | . Y REP _ EN et E MADE IN
cards accepted. NYS ARl i e i THEU.S.A.
residents add 8Y % ' | - i SEND FOR FREE
sales tax. Add $3.50 | | . . CATALOG AND
for postage and a B . _ v ! 1 PRICE LIST
handling. : -5 :
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Enjoy NEVER
CI-|M I NG e Hi Pro Repeaters
YOUR TOWER &
AG A I N MAGGIORE ELECTRONIC LAB.

Manufacturers of Quality Communications Equipment

Are you too scared or too old to dimb? Never

climb again with this tower and elevator tram  f *Repeaters eStandard and
system. Voyager towers are 13 and 18 inch [£ eLinks Computerized
triangular structures stackable toany heightin 7 | Conivollers
1/Z, 8 3/4 or 10 section lengths. Easy to install *Remote Base

with eveling boits n base. Meunt rotor dBvoe B *VHF, UHF «Standard and
doosss mﬂ";ﬁﬁ URTaNG N 0o ferd - Iy *Receivers : Computerized
Wi tower normal operating g —

position. Safety lock system operateswhilerasing | *Transmitters H 1 Pro . E Auto Patches

or lowering. At last a cheap, convenient and safe
way to install and maintain your beam. This is a
deluxe rower system that you can enjoy today.

eAntennas EXPANDABLE REPEATER SYSTEM sDuplexers

*A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro "'E" IS AN EXPANDABLE REPEATER WITH THE

SPECIAL TOWER PACKAGE: 50 ft. high by 18" i FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPLETE RECEIVER,
face rower kit, concrete footing section, hinged [ TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK
base, HAZER kit, Phillystran guy wires, turnbuckies, i AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED,
earthscrew anchors, 10’ mast, thrust bearing, tool Ul 19-INCH RACK MOUNTABLE CABINET
kit, ground rod and clamp, rated at 15 sq. ft. [ff '
antenna load @ 100 MPH, $1974.95. X *THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON.

THE"ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER SUPPLY, IDENTIFIER, AUTO PATCH, OR

T T e e i ey B COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND
HAZER § for Ro 255t b £ 1 wid ko 205 TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR
TEL 25 08 Thit BRI T34 e Tt cha s DUAL BAND OPERATION, ETC.

o mw  ew ww  ww ew *AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS
HATER 43 Tranat Sy for B0Frs 5, 2293 2 i 0 . ALL NECESSARY METERING. STATUS LIGHTS AND INDICATORS. ALL ADD ONS ARE AVAILABLE FROM

THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS.

PRSTE R NN G .- (A MAGGIORE ELECTRONIC LAB. =
ey o | 600 Westtown Rd. West Chester, PA 19382 Phone (215)436-6051 FAX (215)436-6268 Telex 499 0741 MELCO

WRITE OR CALL FOROUR COMPLETE CATALOG

816-882-2734

FAX: 816-882-7200

A
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Figure 2. PC board foil pattern. Cut out hole for Q1 in center of board.
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Figure 3. Parts placement. All components mounted on foil side of PC board.

pads from scrap printed circunt board the
same size as the pads on the layout. Epoxy
them to the motherboard in the approximate
locations shown. For speed and less mess |
use a rotary tool with a thick cut-off wheel.
With a Iittle practice it 1s very easy to zip
ample gaps between solder pads and the sur-
rounding ground plane. For greater accura-
cy, try tracing the layout onto the copper
board first, using carbon paper behind a pho-
to copy of the layout, Then you might as well
outline those marks with a direct etch pen, fill
In the gaps, and etch the board,

The final step is to cut the hole for mount-
ing the MOSFET. The best way is to drill a
0.375" starting hole and fimish up with a
nibbling tool. A coping saw will also do a nice

job. A 0.125" x 3.75" x 5.75" aluminum
plate makes a *‘cheap and simple™ heat sink.
It also provides support and stability. Clamp
the prepared board onto the plate and drill the
four corner holes and mounting hole for the
MOSFET. Secure the pieces together with
4-40 hardware at the corners. Now i1s a good
time to tin (pre-solder) the pads and compo-
nent leads. This is a good practice and speeds
construction. Bending and trimming the leads
of the components ahead of time is also a
good practice. A little preparation will ensure
speedy construction, uniform appearance,
and neatness.

Use the component placement diagram to
solder the parts in place, leaving the MOS-
FET for last. Refer to the schematic often to
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follow what you are
doing. The LED might
be mounted on the face
of your enclosure.
Route the jumpers as
shown, laying them
close to the board and
out of the way. Mount-
ing Q1 is no big deal.
Just make sure every-
thing 1s at the same po-
tential (even you) with
ground straps, alliga-
tor clip-leads, and/or
physical contact. Once
the device 1s mounted
and soldered, it 1s very
rugged and static-
proof. The tab must be
insulated from the
heatsink and mounting
screw with a mica in-
sulator and matching
plastic washer. You
could substitute a ny-
lon screw for the metal
screw and plastic
washer. Add a dab of
silicone grease or heat
sink compound (available at Radio Shack) to
both sides of the mica insulator. Carefully
bend the drain (center) lead up and over the
source to reach its pad.

Tune-Up

Tune-up 1s a snap. Hook the amp up to your
transceiver and peak the varniable cap for
maximum received volume or background
noise. Use about 1 watt of drive and try a
couple of short dits. Your wattmeter should
move and the LED should blink. If they
don’t, check all the pads and make sure none
of them are shorted to ground. Peak the amp
by tweaking the coils on the toroids. Expect
to spread the turns apart on L2 somewhat and
to squeeze them together on L3. Any instabil-
ity can usually be cured by adjusting L1 simi-
larly. Increase the drive to 2 watts and peak
again. With a little luck, you should get about
40 watts out with a 14 volt supply. If the
output crawls with temperature, check C2-
C4 for heating. I have found a few silver mica
caps that could not handle the RF current in
this circuit. Also, 1if Q1 15 not heat-sinked
properly, output will drop as it heats up.

Enclosure

You can build a nifty enclosure using the
heat sink for the bottom. For the top, cut
another piece of PCB the same size as the
circuit board. I used these dimensions for the
four side pieces: 2" high x 3.75" long minus
two times the thickness of the board for the
shorter ends, and 2" high x 5.75" long for the
two longer end pieces. With square, accurate
cuts these pieces are self-aligning when sol-
dered together on the inside. Solder a 4-40
threaded stand-off into each corner. Take the
mounting screws out of the corners of the
amp and place the top over the board. The
screws should lock the cover down over the
amp. | used extra long screws and rubber feet



INTRODUCING OUR NEW GaAs FET

COMPUTER-CONTROLLED | &7 PREAMPS
REP-200 REPEATER | tyoupeierapnaniiaorn | %of comparable unite:
If you always thought a computer-controlled MI“ﬂ:awitml -

repeater had to be expensive, LOOK AGAIN! You REP-100 REPEATER LNG'(*)

could easily spend this much just for a controller. e e e e T e | oNEY $59
As always, Hamtronics strives to give superb performance at | autopatch, dimf decoder, CTCSS, either | "'"¢ *#*
mnﬂaﬂ cost! In this case, a premium repeater with versatile now or later. FEATURES:

uter control, autopatch, and many dtmf control features at
fnal an many cmrrga r a bare-bones repeater!

We don't aldmp on rf modules, either! Check the features on
R144 Recelver, fur instance. @ GaAs FET front-end, helical
resonators, shar rystal filters, hysteresis squeich.

We ::umplete y ra—thnug“t the whole idea of what a repeater
should be, to give the best features at the lowest cost.

> . ONLY $1295!

. 'hrrlluwnuiu 0.7d8 vhi, 0.8dB uhi

n: 13-20dB, depends on freq
W]?:Iu?lal amic range - resist overload

. Etablu Iuw~feadbank dual-gate FET
iy tuning range: 26-30, 46-58, 137-150,
rsn-nz, 210-230, 400-470, or B00-960 MHz.
GaAs FET

“i LNW-(*)
PREAMP

MINIATURE
2d K, 339 wiredlegi=gd

ACCESSORIES

COR-3 REPEATER CONTROLLER kit.
tl:eaturaa I lgn_:ljustab: tail & th'ﬂ;;;ﬂ
mers, solid-state relay, courtesy

and local spaakar amplifier ...............

CWID kit

NEW COR-4 kit. Complete COR and
CWID all on one board for easy con-
struction. CMOS logic for low power
consumption.  Many new features.
EPROM pmgmmmud specify call ., $99

« Available for the 10M, 6M, 2M, 220MHz, 440MHz, 802MHz ham bands.
FCC type accepted models also available for vhf and uhf commercial bands.

- Rugged exciter and PA, designed for continuous duty.

« Power output 15-18W (25W option) on 2M or hi-band; 15W on 220MHz; 10W on
uhf or 202MHz.
- Accessory add-on PA's available with power levels up to 100W.

« Five :uurtnlx beep types, including a pleasant multi-tone sequence.

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

« Reverse Autopatch, two types: auto-answer or ring tone on the air.

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

- Owner can inhibit autopatch or repeater, enable open- or closed-access

LNS-(*) 'g% |
IN-LINE PREAMP -
ONLY $79 kM, $99 wired/lested

- GaAs FET Preamp with features similar

' )
NEW TD-3 SUBAUDIBLE TONE
DECODER/ENCODER kit

for repeater or autopatch, and enable toll calls, reverse patch, kard'n.uicﬂtﬂr. for any tone. W for

-Tlﬁmidrrmaga dtmf command owner-spectfied defauit mmm ..... -.524

B e e, | IS I

all be Ell'nrtinu mmd—ﬂ‘mmﬁmﬁm restrictor, ‘Can tum 5 HELICAL RESONATOR
M i tic & testing funcs . . _ 2 :

« Color coded led's indicate status of all major functions. w;fffmm
- Welded for exciter, pa, receiver, and controller. PEM nuts for covers. resonators reduce intermod & cross-
. 31721 dumunrad-npmd finished in eggshell white and black. band interference in critical

= Auxiliary receiver input for independent control or cross linking repeaters.
There are many other features, foo numerous to mention. Request catalog for full details.

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

FM EXCITERS: kits
$09, wit $169. 2W contin-

MODEL HRA-(*), $49 ""f..ﬁ':n., Uht,
180174, 215259, 420950, 450.470

AP-3 AUTOPATCH kit. Use with above

for repeater autopatch. Reverse
& phone line remote control are std . §79

AP-2 SIMPLEX AUTOPATCH Timing

vt Optine avalale. BoserL o Uee Wil shiove for sktplax RECEIVING
comToht & CONVERTERS

« TAS1 for 10M, BM, 2M,
150-174, 220MHz.

« TA451 for uhf.

« TA901 for 902-828MHz,
0.5W out (wit only, $169).

- VHF & UHF AMPLIFIERS.
For fm, ssb, atv.
from 10W to 100W.

FM RECEIVERS: kits $139, wnmas
- R144/R220 FM RECEIVERS for 2M,
150-174, or 220MHz. GaAs FET front

input ranges - b
144-148, 145147, 146-148, 220-222,
222-224; kit less case $39, kit w/case
$59, wit in case $89.
UHF input ranges avail: 432-434,
435-437; kit less case $49, kit w/case

MO-202 FSK DATA MODULATOR kit
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radio link computers,

end, 0,15uV sensitivityl Both crystal & :
ceramic if fiters plus helical tElEmm CYBRE, L. T iaaiveratansivanarisanss $35 : Emmg#“ma;fnﬁiﬂa down to 422 :
selectivity: >100dB at +12kHz (best receive end of link. . W Ve §30 : '

availabl N Flutt f

it rB:HWI ’E JHIEHE:':{-ELE;?H. EEGE BAUD DlGlT.ﬁL FIF L|HH5 Low- THANSMITTING
« R451 UHF FM RCVR, similar to nnnsistmg of MO-96 and

above - mﬁﬂmﬂﬂm#ﬁﬂml—h CONVERTERS

- R901 902-928MHz FM RCVR. FM Transmitters and Receivers. Inter- XV2 for vhi and XV4 for ubhf. Models to
Triple-conversion, GaAs FET front end. face with most TNC's. Fast, convert 10M ssb, cw, fm, elc. to 6M, 2M,
MMMHWMTMHMMWMMHEH diode- PA's output 15 or S0W. 220, 432, 435, and for atv. 1W output.

afc. Kits $129. mﬂhmmmﬂunﬁnmw Kit only $79. PA's up to 45W available,

your application! Request catalog for compiete listings.

OUR 27TH YEAR!
o somplu e o0 e g . e TP cs, Inc.

- Weather satellite & AM aircraft rcvrs aiso available.

Order by mail, fax, or phone (answering machine off hrs).
Min. $3 S&H charge for first pound plus add'l weight & ins. 65 MOUL RD. - HILTON NY 14468-9535
Use VISA, Mastercard, check, or UPS C.0.D. ($3 fee). Phone: 716-392-9430 -- FAX: 716-392-9420

Hamironics is & registersd frademark, GCopyright 1680, Hamrapioe, fng, Al rights jessnwed,
Fi
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DAN KBO—KIRBY KAQZTS—LOUIS KADIPN
RON NOKMR—DENISE YL—MALINE XYL—MIKE S@@N

FT-767 GX Gen. Cv -': -
FT-757 GX |l Gen. l"'-\? o
FT-7000 15m-160m Ress®
FT-212RH NEW 2m 45w
FT-712RH 70cm 35w~
FT-290R All Mode F’
FT-Z3 RITT Mini ¥
FT-736R, All Mo’

FT-470 2m/T0c
# FT-747 Gen'IC|

{/7

FT 411 2 Mater

FTd?DDDu
‘ Fr51144-ﬂHT

flli'l\
l'll l..l'.l’

IC-4GAT New 6w HT o ot
IC-38A 25w FM Xcvr T4\ Sy 249.00
IC-32AF 2m/70cm HT er‘)k\ 629.95

IC-900 Six Bai .*\ o

IC-3S AT 220 A \'s /
o AT\ W ‘“\5 4
IC-4S AT : =) 00
IC-48A FM Mobile 2. 400

e

I

Call $
Call$
Call §
Call $
Call$

Calls
Call s
Call$
Cail §
Call s
Call §
Call §
Call $
Call $
Call g
Call§
Call§
Cabh §
Call g
Call §
Call§
Call §

CORPORATION

Alinco Larsen 1| [
Astron Hustler /(-
Butternut Lakeview &
ARRL AEA )
Kantronics MFJ
Sony Cushcraft
Bencher Vibroplex

Plus more ... Thanks for your support.

HE‘N B
c,h“p‘n METRO:

1-800-426-2891

(612) 786-4475

2663 County Rd. |
Mounds View, MN 55112

Super Minnesota Watts 1-800-279-1503
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similar outlets.
Toroid cores and Silver mica capacitors can be
Electronics.

Tanner Electronics

1301 Wesl Beltline Rd., Suile 105
Carroliton TX 75006

(214) 242-8702

Circuit Specialists

P.O. Box 3047

Scotisdale AZ 85271-3047
(800) 528-1417

Parts List (40 meter amplifier)

Resistors
R1 150 ohm 1 watt
R2 10k ohm Vs watl
R3 270 ohm Y2 watt
R4, R6 1500 ohm Ya watt
R5 27 ohm Va2 watt
R7 330 ohm 2 watt
Capacitors
C1 1200 pF silver mica 100 volt
c2 1000 pF silver mica 1000 volt
C3 1500 pF silver mica 1000 volt
C4 750 pF silver mica 1000 volt
C5 33 pF ceramic
C6 10-100 pF variable trimmer
C7,C8,C9, C10,
c12,C13 0.1 uF 50 V monolithic
c1i 100 uF 25 WVDC electrolytic
Inductors
L1 10 turns, 22 gauge enameled wire on Amidon T50-6
L2 7 turns, 18 gauge enameled wire on Amidon T80-2
L3 15 turns, 18 gauge enameled wire on Amidon TB0-2
L4 10 turns, 18 gauge enameled wire on Amidon FT50-61
L5-L7 150 uH epoxy-dipped choke
L8 6.8 uH epoxy-dipped choke
Semiconductors
D1 15 volt V2 watt zener
D2 28-35 volt 1 walt zener
D3 2.5 amp 100-1000 volt PIV power diode
D4 3.0 amp 100-1000 volt PIV power diode
Ds-D8 1N914 or equivalent switching diode
D39 common LED
a1 IRF-531 power MOSFET
Q2 2N3906 or equivalent PNP transistor

Parts Availability and Addresses
Mos! diodes, resistors and capacitors are common values and should be available at Radio Shack and

ordered from Circuit Specialists, Radiokit or Tanner

The IRF-531 MOSFET is available from Digi-Key and Tanner Electronics.
A blank PC board and a partial kit consisting of the heat sink, the IRF-531 MOSFET, and the zener diode are
available for $14.95 + $3 shipping and handling from Tanner Electronics.

Digi-Key

701 Brooks Ave. South
P.O.Box 677

Thief River Falls MN 56701
(800) 344-4539

Radiokit

PO Box 973
Pelham NH 03076
(603) 437-2722

on mine. You can decide where to mount the
SO-239s and feed the power cable through. A
DPDT toggle switch makes a simple on/oft-
bypass switch. The circuit does not draw any
idle current, so there 1s no need to switch the
power on and off. Really motivated builders
will mount the LED on the front through a
3/16" hole.

If this is your first project, be particular and
do not try to substitute part numbers or val-
ues. All of the basic parts should not cost
more than $25. about the price of just one
high power RF final.

A Versatile Result

With changes in a few frequency-depen-
dent components, this circuit should work
just as well on other bands. I have tacked an
experimental amp together for 10 meters with
the IRF-531 MOSFET and tweaked 40 watts
out of it. This means that, with the same basic
circuit and identical layout, you could use this
amp on any HF band (see the table for compo-
nent changes). The higher frequencies will
need progressively more drive, up to 5 watts
on 10 meters.
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Maybe a few more hams can be dragged
back into home construction when they real-
ize that solid state home-brewing no longer
means a choice between low power, afford-
able transmitters and high power, expensive
finals. There is nothing more fun than send-
ing **...running 40 watts out with home-
brew amp.”’ &

Table 1. Coil and Capacitor Values
for 20 and 10 Meters

Part *“20m **10m

L1 Gtunsx 2" long Stums x %~ long

L2 3turnsx %" long 3Vz2tumns x ¥ " long

L3 Stumnsx¥2"long 6luns x 2" long

L4 same as 40m 10 turns x 2" long
L8 B8uH 2.2 uH

C1 1000pF 330 pF

C2 notused not used

C3 1360pF 500 pF

C4 250pF not used

*L1-L3 are 20 gauge enameled wire air wound
with %" diameter.

**L1-L3 are 20 gauge enameled wire air wound
with 4" diameter.

Spread or squeeze coils for final tune-up.




Number 17 on your Feedback card

The Dummy Ducky

Inexpensive dummy load for your HT!
by Richard J. Molby DA1DB/WB 7NZG

fter untold hours of hard labor you have

finally completed your new superpower
antenna system. Now comes the the final
tuning at the top of the tower. You call a ham
friend and you decide to use 2 meter handies
to coordinate the tuning effort. Your aching
bones finally bring you to the top of the tower

probably already have most of the parts: a
solder-type BNC connector; a ‘2 watt, 50
ohm carbon resistor (a 51 ohm resistor or two
100 ohm resistors in parallel can be used as
well); a % " length of 5/16" diameter copper
tubing; a 1% " length of %" diameter plastic
tubing; and a 1% " length of RG-8 outer cov-

The easiest way to start construction is to
solder the length of copper tubing to the BNC
connector nut, making sure 1t 1s vertical.
Next, take the 50 ohm resistor and solder the
BNC pin to one end. It may take some trial
and error to get the correct lead length that
will allow the BNC pin to be correctly posi-

and you turn on your handie. What do you  ering.

tioned when the resistor 1s inserted into the

hear? Your poor little radio is getting blasted

to bits by stations many miles away and you
can't seem to find a clear channel. You start

—_ = =

to wonder why handies don’t have attenua-
tors!
The solution is simple: Before climbing the

connector body. The body of the resistor
should be down into the connector as far as
possible.

Next, slip the plastic tubing over the resis-
tor and push it down into the tubing as far as
possible. Then fold the resistor lead down

tower replace the normal rubber ducky anten-
na with the dummy ducky antenna. [

Building the Dummy Ducky

The dummy ducky will do two things: It
will reduce received signal levels drasucally,

therefore only allowing you to hear your : Lt

friend’s handie from your shack; and it will

reduce your effective radiated signal so you ey

do not interfere with others on the frequency.
[Ed Note: Make sure you set your HT to the

low power position since the dummy ducky is =

limited to Y2 watt. |

BNC

SOLDER COPPER
TD BMNC NUT |

over the edge of the tubing and trim it so that
it just overlaps the edge of the copper tubing.
i Solder the resistor lead to the copper tubing.

For the finishing touch, slide the length of
RG-8 outer covering over the tubing and push
it down as far as possible. To give as profes-
sional an appearance as possible, fill the top
of the antenna with black liquid rubber and
allow 1t to cure. The dummy ducky 1s now
complete and ready to reduce those nasty
interfering signals. g8

TUBING

HERE

CONNECTOR

Contact Richard J. Molby at HHSB 4BN 9th

The dummy ducky is simple to build. You

FA, APO New York 09176.

SMILE! YOU'RE ON TV

Only
$329

Designed and
built in the USA

Value + Quality
from over 25years

in ATV._W6B0ORG

With our all in one box TC70-1 70cm ATV Trans-
ceiver 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 com-

posite 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!

TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runson 12-14 Vdc @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold
onlyto licensed amateurs, for legal purposes, verified inthe
latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.
(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

Tom (WBORG)
Marvann (WBBYSS

GAP Airwaves expands its Service
to Include 2m and 6m with the
CHALLENGER DX-V & DX-VI

Unigue Multiband Antennas that Utilize the Patented
GAP Elevated Launch Technology

The Revolution in nnlenna Design

but has NO!!!
*Traps
* Coils
*Transformers
*Baluns
"Resistors
vor Base Insulators

That. . .

* Launches RF from an
elevated GAP
« Eliminates earth loss
+ Comes pre-tuned,
No adsustments necessan
v Uses 3 short radials - 25 feet
o Arsembles in lese than
30 mamutes

* ig self supporting w'drop in /

ground mount and is 31 feet hagh

- ™
- =

Challenger DX-VI 3219°

P Total bandwidth on

//.., 40 2015, 12. 10, 5. 2 meters
&~ \

130 KHz on 80 meters
Best of all the ENTIRE antenna is always active!!

GAP
ANTENNA PRODUCTS
6010—Bldg J
N. Oid Dioe Highway
Vero Beach FL 32967
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Challenger DX-V $198* __

Total bandwidth on
40. 20. 15, 10. 6. 2 meters
80 KHz on B0 meters

To Order Call—(407) 778-3728
*Plus shipping and handling ?
Florida residents add 6% tax

e o
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Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

Model E1unﬂA 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

SHF 1240 Completa TISnsvertar
SHF SYSTEMS No tune linear transverters and transverter kits for

902, 1269, 1296, 2304, 2400, 3456 MHz. All use 2m i.L.g13.8V. Kits housing. Quick-match connectors,
include mixer and L.O. P.C. boards, xtal and all components. Built piHE a nnmplate EEEBCTIEH of ptug—tn
|uni1:I TIUd'E I.Ijj.;[rll.[lf swi!chbnardt.. mnneﬂnr;& ang ETPE? t!;:w _.EiEfﬂEﬂ‘tﬁ gl"h"EE ‘IhE FHGNT HUNNEH
profile housing, Cther frequency options in amatéur band available.
SHF 900K 902-906 MHz 50mW  Kit$129 Built $250 rel:bgﬁy,tda;rtabﬂlt%ﬂm:mthw .
SHF 1240K 12961300 MHz 10mW Kit$133 Built §240 and adaptability with a two yeal
SHF 1269K 1268-1272 OscarModeL 10mW  Kit$130  Built $240 g warranty.
SHF 2304K 2304-2308 MHz 10mW  Kit$195 Buit $320 I R G I
SHF 2401K 2400 MHz Mode S revConv. Kit$150  Built $250 Contact us for your nearest
SHF 34561 3456-3460 MHz 10mW  Kit$195 Built $320 authorized Cﬂamal Dynamics
6 Ll:;;::::1.L gg—ﬂ:?rHEz *ﬁgﬁ cc}ﬁFT :'rET EIIE?AE;ALDG representative or distributor in
our wnﬂd—wu:le sales network.
DOWN EAST MICROWAVE
Bill Olson, W3HQT - COAXIAL
m Box2310, RR1 Troy, ME 04987 :
(207) 948-3741 b’“j] :::?::HAMICS"
THE RF CONNECTION
"SPECIALIST IN RF CONNECTORS AND COAX™
Part No. Description Price _
PL-259/USA UHF Male Phenolic, USA made $ .70 15210 Industrial Parkway
R3-15P-1050  PL-259 Phenalic, Amphenol 89 Cleveland, Ohio 44135
B3-822 PL-259 Teflon, Amphenol 1.75 21 E*EE?‘EZSB
PL-259IST UHF Mate Silver Teflon, USA 1.50 _
UG-175 Reducer for RG-58 20 1-800-COAXIAL
UG-176 Reducer for RG-59 & MINI 8 20 Fax: 1-216-267-3142
UG-21B/U N Male RG-8, 213, 214, large body  5.00 : . Rilik, A G e
9913/PIN NMalqPi for 9913, 9086 8214 Service and Dependability...A Part of Every Product
fits UG-21D/U & UG-21B/UN's 1.50 ' .
UG-21D/9913 N Male for RG-8 with 9913 Pin 3.95
UG-21B/9913 N Male for RG-8 with 9913 F‘:n 5.75 CIRCLE 186 ON READER SERVICE CARD
UG-146A/U N Male to $0-239, Tefion USA 6.00
UG-83B/U M Female to PL-259, Teflon USA 6.00 T
““THIS LIST REPRESENTS ONLY A ASS @- IATED RA.]. CALL 913 33‘!-:59905
FRACTION OF OUR HUGE INVENTORY"' ourah i

THE R.F. CONNECTION FAX 913-543-3‘023

| m&am@m& wsaaseem
213 North Frederick Ave. #11 e
Gai?herst:.ﬁrge,rﬁﬂ 23:7? BUY—SELL TRADE

ORDERS 1-800-783-2666 EVEBY ﬂAY _ Al rands newand reconditioned.

INFO 301-840-5477 FAX 301-869-3680 A HAMFEST L1 ! i & E_Jl ]

PR OMOT NI e v v
| N 3 - :
VISA, MASTERCARD, ADD 4% WE LI' BBY

UPS C.0.D. ADD $3.50 PER ORDER '?oun

CIRCLE 115 ON READER SERVICE CARD Ex.[m HIE
REPEATER LINK CONTROLLER

LINK 1 |

—

ol

STATI[IHS -

S&nd ﬁm fﬂr our GHT fEﬂf ﬁﬂi&fﬂ ﬂﬂﬂ Wﬁﬁfﬂsa!e sﬂ.m .:.5.;;_.

/ J\ OSCAR MODE-J FILTERS

|LINK 2 MAIN LINK 3
REPEATER
‘ PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER

LINK COMM RLC-6 _f f
* ALLOWS 3 HUB OR CHAIN LINKS
« CAN BE INTERFACED TO MOST REPEATER IM Txb—al MMf J PSf 4_{ ocm|_ 70cm

CONTROLLERS 200-7 432 PreAmp Rx
« DIRECT CONNECTION TO S-COMM 5/6
| FEPEATER CONTROLLERS. MMF200-7 §5500  PSf432 $95.00
« REQUIRES ONLY 3 LOGIC LINES FOR CONTROL (usually sufficient) (for extra protection)
e I.L.@ 145 MHz 0.5dB |.L. @ 435 MHz 0.1dB
==] ONLY $149.95 . 40 dB min k& 70 dB typ
LED DISPLAYBOARD ................ .. $29.95 Loss @ 435 MHz _ Loss @ 145 MHz Y
S.COM CABLE o st GRE AR Send 75¢ (3 stamps) for detalled specs on all VHF & UHF products. Shipping FOB Concord, MA
CINK COMM . PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE
PO BOX 1071 » BOZEMAN, MT 59771 SPECTRUM INTERNATIONAL INC. (508) 263-2145
(406) 587-4085 ﬂ P.0. Box 10845, Concord, MA 01742, USA |.ﬂ._,m|
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'S Amateur
Radio Today

AN U

SWEEPSTAKES

Over $30,000 worth of fabulous amateur radio gear.

We’'ve got so much equipment, its going to take us six months to give it all away.

. KENWOOD  sweosions e
V-

=y o4 o5
— AMERITROMN A MANOFACTURING CO.A

Dozens of lucky hams will share in the $30,000 prize giveaway, and one lucky reader will walk away
with the Grand Prize. . . A complete, top-of-the-line HF station worth over $8,000 featuring:

the Kenwood TS-950S8D tranceiver and TS-922 linear amplifier.




!
|
|

HOW TO ENTER

Visit your local participating amateur radio dealer and fill out
an Official Entry Survey. Only one entry per month per person.
Duplicate entries will be disqualified. :

Once every month, we will pick 5 names from every partici- §
pating retail outlet. * One of these lucky hams will receive that
month's prize package, but all of them will be entered in the
Grand Prize Drawing, to be held in April 1991.

Visit you local retailer every month to check if your name is
on the Ham It Up! Tote Board, which lists all the Grand Prize
entrants from that store. While you're there, fill out the next
month's Official Entry Survey. Remember, vou can enter once
every month. You get six chances to win a fabulous prize
package and six chances to be included in the Grand Prize
Drawing!

After we've given away all of the monthly prize packages,
we’'ll take the Grand Prize Drawing entries (30 from each par-
ticipating retailer) and give away over $30,000 worth of great
ham gear.

*If you are unable to enter at a local retaller, you may obtain an Official Entry Survey by
scnding an 5A.5.E. to Ham It Up! Sweepstakes, 73 Amateur Radio Today, Forest Road,
Hancock, NH 03449. Return the entry survey to the same address, and vou will be entered
through Uncle Wayne's Bookshelf

This Month’s Prize Package
is worth over $1,200.00!

If you're this month’s winner, you'll receive an
MF] Prize Package, including:

MF]J-986 3 Kw Roller Inductor Antenna Tuner
MFJ-250 1 Kw Dummy Load
MFJ-108B Dual Time Clock
MFJ-30 Golden Classics of Yesterday by Dave Ingram K4TW]
MFJ-32 Packet Radio is Made Easy by Buck Rogers K4ABT
MFJ-35 The Wonderful World of Ham Radio
by Richard Skilnik KB4LCS
MF]J-1281 Easy-DX software (IBM compatable)
MF]-1286 Gray Line DX Advantage software (IBM compatable)

Plus, you’ll also receive these great prizes. ..

Outbacker mobile HF antenna
A custom QSL order from Chester QSL Cards (a $250 value)
Antenna Specialists glass mounted 2 meter antenna

. Unadilla 5 band antenna kit g :‘;_ 1L _ |
\\\\\\ M B
Rl s -

S
»
=
-




OUTBACKER™ AMLANEAA  BifD

~AMERITROM-—  Chester SL Cards V4 Yy

ROKSE GUAGOR,




OSO Tutor

e ] -h_-‘- " 1
Study Aid for the Amateur Radio Exams

All you need to join the ranks of Amateur radio operators.®
Obiain your Novice license or upgrade to a higher class the
easy way on your personal computer with 30 Tufey,

Program Features:

* Runs on IBM Personal Computers and
compatibles with minimum 256K RAM or
Macintoshes with minimum 512 K.

* Programs are available for Novice,
Technician, General, Advanced and Extra
Amateur class exams as well as Commercial
Radio Telephone and Commercial Radar
Endorsement. Each program sold separately.
= Work with the entire guestion pools
(revised with July 1990 changes), or study
questions automatically selected by the
program from your weakest areas.

+ Includes full screen graphics, explanations
on appropriate guestions and a pop up
calculator on the IBM version.

«Logs multiple study sessions and allows
resuming at a later time. Returns to review
missed questions if desired,

* Creates randomly generated sample tests
on-line or written on Epson/IBM or
Macintosh graphics printers. )

$29.95 rercisss

PA residenis add 6%, Price incledes shipping.
Add 52 each for 3 127 1BM Disks

IBM Pablic Domain disk also available with excellent
morse code futor as well as @ confest logger,
propagation predictors, beam plotter and others.
Cost is $3 to cover materials and handling, $2ir /"

shipped with Q50 TUTOR.

Call or write to order:
QS0 Software
208 Par[ridgf_‘: Wﬂ}r - Enu}-.c l-ﬂ.‘ia.'.. license {MNovice) ra-;uim passing & theory exam
Kennett Square, PA 19348 i e iiuion oris e svulbis on ragusst fesof
215-347-2109 (Voice or FAX) charge. Tests are administered by local hams, call for more details.

ir:jcxlm;fdmgmm Ive wied ..
U5y . Thi
should be yaur firse Eﬂmidl:‘-h!rjmm Prograin

Gordon West Wagng 4
WHI‘Mﬁd'Iq Nﬂ"; rﬂﬁ :

Jim Rail HﬂTT[}'A_r

[ Copyright @ 1000 -T0H by WHIN
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Ei's Amateur Radio, FL 3055250103
Serplus Saies, NE402-540-4 750 fun's Eleprronics. CA 21.5-390-8003 Henry Radlio, CA 215-820-1254
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HF ANTENNA COUPLER—-SS5B, AM, CW & DATA
FAST—INTELLIGENT—ACCURATE
OPERATES WITH ANY HF TRANSCEIVER

The Smartuner high technology coupler intelligently tunes any length antenna (8 to B0
fty in the HF band. This unit will operate with any HF transceiver within its® specifica-
tions. The Smartuner switches 64 input and 32 ourput capacitance combinations plus
256 inductance combinations in a *'pi’’ network resulting in over a half-million different
ways o ensure a perfect match for the transceiver. And, it remembers the frequency and
the tuning values and will re-select these values in less than 10 ms next time you
transmit on that frequency.

SPECIAL
HAM PRICE:
$555.00

Gordon West, WBaNOA, “the Smartuner is the best coupler 1've ever tested or used "

*MICROPROCESSOR CONTROLLED *1.8 TO 30 MHZ RANGE

*NON-VOLATILE MEMORY *10 TO 150 WATTS INPUT POWER

*WATERPROOF *10 MS RETUNING TIME

*B.1.T.E. INDICATOR *8 TO 80 FT. ANTENNA (ALL TYPES)
*FOR MARINE, AVIATION, HAM AND PARA-MILITARY APPLICATIONS

The SG-230 Smartuner is available from:

Gordon West Radio, CA Ti4-348-5000

SCG Inc., 5CG Bullding, 13737 5.E. 26th 5t., Bellevue, WA 98005, USA
P.0. Box 3526, 98009 Telex: 328834 Fax: 206-746-6384 Tel: 206-746-6310

= — =t — e
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/3 Review

by Larry R. Antonuk WB9RRT

Heathkit Adapter and

Coax Cable Kits

Create your own versatile adapters.

Number 18 on your Feedback card

Heath Company

Benton Harbor M| 49022

(800) 253-0570

Price Class: HCA-3001, $80; HCA-5001, $70

t's happened to everyone at least once.

You're right in the middle of some complex
(and highly important) test procedure, like
measuring desense on a 2 meter repeater at
the same time you're keying up a 440 repeater
into a dummy load. You have one more cable
to hook up, but you need a PL-259-to-N
adapter. You reach into your tool box,
and. .. hmmm. You were sure you had one
more of those. Oh well, you can just screw
together this BNC-to-N, along with this. . . no,
that won't work. Let's see, maybe if |.. .no,
not that either. It doesn’t matter how many
times you dump out that coffee can full of flea
market RF adapters, you don’t have what you
need. You just “can’t get there from here.”
The test has to be postponed (or altered, or
fudged) until you get the proper equipment.

The HCA-3001 RF Adapter Kit

At some point, having the right tool for the
job becomes important. It's either a necessity,
or it's simply worth it in order to eliminate

headaches. The right

tool for the RF
technician is
now availa-
ble from
Heath-
kit.

Photo A.
The HCA-3001
RF adapter Kit.

The HCA-3001 RF adapter kit is a product
that should be found under every radiohead’s
Christmas tree. This kit consists of two dozen
adapter ends and six center pieces, packed in
a zippered, leather-like case. An actual adapt-
er is made by screwing the ends (say, one
female UHF and a male N) to each end of the
threaded center piece. This produces an
adapter that is slightly longer than the average
adapter, but much more versatile. The kit con-
tains male and female N, F, RCA, BNC, UHF,
SMA, TNC, and Mini-UHF adapter ends. This
means that you can get from one to another of
any of these styles, making up an adapter that
Amphenol never even thought of! You can
now go from a female F to a female SMA in one
two-inch adapter, not the seven-inch con-
glomeration that you have to link together
now.

The adapters all have Teflon™ insulation
and gold-plated center pins. One of the nicest
features is the fact that the adapters all fit in
their individual slots in the case. You can tell at
a glance if any of the components are missing,
eliminating the “'left it at the site’’ syndrome.

The HCA-5001 Coax Adapter Cable Kit

Once you've used the RF adapter kit for a
while, you'll come to ap-

to pamper yourself, the next step is to pick up
the HCA-5001 Coax Adapter cable kit. This kit
consists of 20 three-foot RG-58 cables with a
variety of mixed and matched connectors on
each end. The styles are the same as listed
above, with no SMAs, and with a couple of test
clips thrown in. These connectors are lhe
same high quality as the adapter set, and
the cable is a flexible, easy-to-work-with type.
And it's bright yellow, so you can tell at a
glance if someone at another bench has ""bor-
rowed’' one of your cables. Heathkit even
throws in two wall racks so you can keep track
of things.

Once you have the Heathkit adapter AND
cable kits, there'll be no RF job you won't be
able to tackle. This part of the job will become
S0 easy you may have to hunt around to find
something ELSE to complain about! 5§

Larry Antonuk WB9RRT has written numer-
ous reviews on test equipment and electronics
books. He currently works as a project man-
ager for a land mobile service shop in Keene,
New Hampshire. He enjoys home-brew
projects, experimentation, and instrumenta-
tion. Contact him at P.O. Box 452, Marlbor-
ough NH 03455.

preciate the pleasure of —
#

using just the right tool for
the job. If you really want

Photo B. The HCA-5001 coax cable kit.
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The Worlds of Gus

Browning W4BPD

Tribute to a DX pioneer.

by Jack Parker KCVD

us Browning W4BPD has become a

silent key. To older hams, especially
those in love with DX, that call means a lot. It
rang through the airways from Maine to
Mexico, from the Indian Ocean to the
Pacific. Using over a hundred different calls
from as many countries, the gentle southern
“‘country boy ' opened the door to country
after country for the DX fraternity. He left
behind friends of every race, color, creed,
and social status. He was Elmer to com-
moners and kings. and one of the truest
friends the Amateur Radio Service has ever
known. In a word, Gus Browning W4BPD
was special.

Gus was born on November 25, 1908 in
Elloree, South Carolina, the third child of a
poor farm family. His early life was filled
with hardship, but as Gus put it, **We were a
poor but happy family. No one ever told us
we should be unhappy!"’

An Early Love

At the age of 16, Gus discovered the magic
of radio, and it became a passion that would
possess him for the rest of his life. Through
the years Gus would travel the world seven

times through hundreds of countries, and
bring new countries to amateur radio and
amateur radio to the world.

Gus's love affair with radio began one af-
ternoon in front of an appliance store in Win-
ter Park, Florida. In the show window stood
an RCA Model IIIA radio tuned to KDKA.
As Gus described it, the sights and sounds
stopped him in his tracks. He had to have one!

The price tag on the radio was far beyond
Gus’s finances, but he would not be put aside.
For the next several months he searched
through every Radio News he could find.
Finally, he found a “*pictorial’’ (schematic)
for an L.M. Cockaday two-tube radio. As
was the case with his attitude toward poverty
and unhappiness, there was no one around to
tell Gus how tough a building job he had
chosen for himself. With the same persis-
tence that would later take him around the
world seven times, Gus began collecting
money and parts for his first radio. It took a
year of assorted odd jobs, then weeks of wir-
ing and soldering. Finally, the big day ar-
rived. It proved to be one of the saddest days
in Gus’s life,

First, a couple of important facts. The

W4BPD at his operating position in 1951. Much of his station was home-brew.
48 73 Amateur Radio Today * November, 1990
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Gus Browning W4BPD, 1908-1990.

house Gus and his family lived in was without
electricity. The L.M. Cockaday radio was
powered by two types of batteries: 1.5 volt A
batteries and 45 volt B batteries. In his excite-
ment to fire up his new radio, Gus mixed up
the two battery types and applied 45 volts
where he should have applied 1.5 volts.
Scratch one tube!!! In Gus’s words **. . .they
say I cried all that night and the next day over
my calamity!"’

Gus had no money for another tube, but his
aunt came to the rescue and in a short time the
new tube was in hand. This time he applied
the correct voltages and the sounds of KDKA
filled the house with **Dallas.”” Gus's father
said to his wife, ‘It plays!"’

Wrong Code

In 1925 Gus was working for the Lowell
Electric Company in Orlando, repairing ra-
dios and electrical appliances. He had read
about amateur radio and had begun working
toward a license. At the same time his oldest
sister was trying to get a job with Western
Union and found she had to learn Morse
code. She and Gus worked together, and
within six months they both were copying
*“...15 or 16 words per minute."" His sister
Lorena went to Western Union to take the
code test, only to discover that she had
learned the code on a door buzzer that sound-
ed nothing like the clicks and thumps of a
Morse *‘sounder.”” She was heartbroken and
never attempted to learn the code again.

Gus was also faced with a letdown, as he
and his sister had learned American Morse
Code, not International Morse Code! But Gus
would not be stopped. Two hard years of
shortwave listening later, with a lot of help
from Clifford Wolking (now W4BNF), Gus
passed his license test and became NU4ADB.
Gus was on his way.

A Ham at Last

Gus's first transmitter was a push-pull pair
of 301A tubes with a filament power of 0.5
amps at 5 volts. Since there was no electricity
in his home, Gus scrounged second and third-
hand #6 batteries to power his home-brew
rig. It was often disconcerting for him to
watch five hundred volts drop to fifty volts
when the transmitter was keyed. According
to Gus, **. . .working DX was a joke!"’



KENWOOD

O
ICOM
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1-800-231-3057
713-729-7300

MADISONE

Electronics Supply

FAMILY OWNED SINCE 1956 o
g

12310 ZAVALLA STREET
HOUSTON, TEXAS 77085
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“NEW” DUAL & TRI BAND SUPER
“LINEAR” ANTENNAS

MODEL | FREQUENCY | GAIN |POWER| LENGTH USE
146 MHz | 8.2dB %)
g CA2X4Z | 440 MHz 111545 | 200W | 154" | BASE/REPEATER
h = 146 MHz | 4508 L
u = CA2X4FX| gae MHz | 7298 200W | 511" |BASE/REPEATER
= : 140-155 MHz | 450B| .\ | o OLE
2 CA-2X4M | 440-460 MHz | 7.0dB
= 146 MHz | 3.8dB ol
2 146 MHz 30dB
< cxg02 | 448MHz | sod| %W | 36 |BASE/REPEATER
© 12GHz | 8.4dB
- 146 MHz | 3.0dB| ;50
= CX-801 446 MHz | 6.8dB 33" MOBILE
12GHz | 96dB
146 MHz [2.154dB| 150W
CA-630TN| 446 MHz [2.15dB 1’5" MOBILE
12GHz | 55dB| 50W

NEW! ULTRA COMPACT
SWR/POWER METERS

CM-200
CM-300
CM-400
CM-420
CM-900
CM-1200
DEALERS INQUIRIES WELCOME

144-150 MHz

200-250 MHz

420-460 MHz

140-460 MHz

850-950 MHz 1275 N. Grove St
Anaheim, CA 92806

1250-1350 MHz (714) 630-4541

CALL YOUR DEALER

FAX (714) 630-7024

x ™
e MUG FACTORY
Custom Etched—Call Sign Mugs

......

L
s
i

fffff

$9.95 Each Plus $2.95 each for Shipping and Handling

Chacks Payable To: Please Specily
TODD SKOGEN 13 0z. Glass Mug or
P.0. BOX 3025 10 0z, Blue or Black Coffes Cup
FOX VALLEY STATION Add $2.50 for AR R.L. Logo

AURORA, IL 60504 Add $3.50 for A.R.E.S. Logo

(312) 805-5972
White for quote on custom orders or company logos.

llinois residents add 6.75% tax. Allow 2-4 weeks delivery,
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T N Th Ew:nﬁdﬁ;nrgf?:”"”

Mo pruning. N tuning. No knobs 10 nvist,
TINT is No-Tune on B0 ow, 40, 20, 17, 12 & 10. TNT:2 is No-tune on
40, 20 & 10. Work other bands w/ uner. DX & Gain nse &/ frequency.

Ready to Use Now Kink-Proof Neo Traps or Resistors
Includes Custom Wix-Sealed Insulated 1o 3000V
100 fr. RG-Bx Feedline Low Noise Rated 500 Walis

Call to Order
WindomTechMate #1246
36,95 ppd UISA

M’l $3§[L91§:; ;Eﬁ
Jesareean N\ TNT/2 STH o

Box 50062, Provo, UT 81605 ™iFu.roo 800-926-7373
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OPTO
Keyer

e i i |
* Safe OPTO Isolated output = Built-in side tone

2Vs'' speaker » Battery or DC powered *= Positive
keying to 30 volts max. = Unique ""POWER/LOGIC"
LED = One Year Ace Systems Warranty

- See Your Ace Dealer -
* Amateur Electronics Supply

» Barry Electronics

e KJI Electronics

» Madison Electronics

e Oklahoma Comm. Center
= R. F. Enterprises

* R & L Electronics

* Rivendell Electronics
Ace Systems « RD 1 » Box B3 » Wilcox, PA 15870
(B14) 965-5937
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NO TUNERS!

MO RADIALS!
NO RESISTORS!
NO COMPROMISE!

FOUR EXCELLENT REVIEWS JUST

DON'T HAPPEN BY CHANCE

CALLUSFORA FREECATALOGUE.
*Seereview in Oct. 73, 1984  *Sepl.73.1985 March 73, 1986
ca, Dec. 1988

BILAL COMPANY = _
137 Manchester Drive == e
Florissant, Colorado B0OB16 RIEEST

(719) 687-0650
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~OUTBACKEF

Built by Terlin Aerials
Australia’s leader in
commercial HF whips

LOW SWR
BROAD BANDED

NO CHANGING COILS

EASY MANUAL TUNING
75-10 WARGC '

6 FT. & 4 FT. MODELS

MARS CAP ITU
COMMERCIAL FREQUENCIES

THE PERFECT "MATE"
FOR YOURRIG |

OUTBACKER ANTENNA SALES

330 Cedar Glen Cr.
Chattanooga, TN 37412
615- 899-3390
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CABLE T.V. CONVERTERS

Jerrold™, Qak, Scientific Atlantic, Zenith, &
many others, ''New'' MTS stereo add-on:
mute & volume. Ideal for 400 & 450 owners.

1-800-826-7623

4030 Beau-D-Rue Drive, Eagan MN 55122

E

B & B INC. i
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Once again, the Gus Brown-
ing tenacity took over. He
dipped into his dwindling
savings and added another
tube to his transmitter and
added a counterpoise to his
antenna. Time for the acid
test. Gus called a D4 (Ger-
many, at that ime) and near-
ly ““fell out of the chair”
when his 5-watt signal was
answered. Gus was hooked
on DX. His new passion
would be the main driving
force throughout the rest of
his life.

The continuing cost of
batteries and the lack of work
in the Orlando area soon
drove Gus to seek a better
life. At the invitation of his
older brother, Gus moved to

Philadelphia, Pennsylvania,

where he got a job with the

Philco Radio Corporation.

His call changed to NU3BBH and later be-
came W3BBH. Over the next several years
Gus worked and played at radio in Philadel-
phia, and met and married his wife (Agnes)
Peggy Smith. Life was almost as good as it
could get.

Becoming His Own Person

Gus had always detested having to deal
with a time clock. He dreamed often of the
day when he would no longer be tied to some-
one else’s 1dea of the right time to work or
play. When unionization came to the Philco
plant, it was soon followed by a strike that left
Gus out of work. He seized the opportunity to
get away from the big city and relocate to
Orangeburg, South Carolina, and the gentle
rolling hills he had left many years before as a
child, His new call was W4BPD—a call that
was to become known worldwide.

The first four years in Orangeburg, Gus
worked for an electric company, repairing
everything from fans and fences (electrical,
of course) to radios. Then he had the opportu-
nity to open his own radio and appliance
repair business, and he did. No one ever
again told him when to work and when to
play.

Throughout Gus's years as an amateur ra-
dio operator, DX was his passion. He worked
at it continually and joyously, but there was
something missing. Gus's wife Peggy told it
best in the January 28, 1970 issue of Gus’s
The DXERS Magazine :

“*After many of his DX contacts, Gus
would try to tell me about what these DX
QSOs were like. He would even try to tell me
how he thought things and scenery would be
to these DX hams when they walked out of
their front doors. He would get a sort-of-DX-
gleam in his eves. . .and the more DX he
worked, the deeper this gleam would get. He
said one morning (after he had been up since
5 a.m. working DX), *One of these days [ am
going to be DX and see some of these rare
spots.” ‘Yes,” I would answer, *and | am
going to flytothe moon. . ." ™

W4BPD's operating position, circa 1955.

Going DX

World War Il came along and took ama-
teurs off the air. When the word came allow-
ing amateurs to resume their hobby, Gus was
ready. Within 90 days, he worked over 100
countries, and won DXCC certficate #4
from the ARRL. He continued to chase DX
for 14 years before his wish/dream finally
became possible.

Gus Browning did indeed become DX! For
ten or more years he traveled the world on
one DXpedition after another. He circled the
world seven times, and (according to Gus)
was in every country in Africa at least three
times. He signed over a hundred different
callsigns all over the globe. He was Elmer to
kings and a friend to amateurs everywhere he
went,

Gus'’s first trip abroad was financed out of
his own pocket. In Gus's words: **After chas-
ing DX for 14 years I finally sold a small tract
of timber I had on that 152 acre farm for
$3750.00, and that’s when I said, ‘I am going
on a DXpedition!" "

Gus’s destination on that first trip was the
Seychelles Islands in the Indian Ocean. In
later years he described the Seychelles as his
idea of paradise, and he returned there many
times. Throughout his travels the Seychelles
remained his favorite place.

A Magazine for DXers

Aside from the many new countries Gus
made available to DXers worldwide, Gus
made a much greater contribution to the DX
fraternity. Following his 1966 DXpedition,
he started his own magazine dedicated to in-
forming DXers of rare countries and DXpe-
ditions. The DXERS Magazine published
over 500 weekly issues in its ume, and for
Gus was another new adventure. He tells it
this way in the December 24, 1969 edition:

“Upon returning from my 1966 DXpe-
dtion, I were [Gus never learned to conjugate
the verb “‘to be’’] asked by a number of
DXERS to take on the task of putting out a
magazine strictly for DXERS since I been on
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both ends of DX and should
know a little bit more about
the game than the average
ham. Having been a DXER
since 1927 certainly qualified
me from the angle of the USA
DXER. But having not been
trained to write what 1 had
learned and not knowing any-
thing at all about printing |
had my doubts if I could suc-
cessfully put out a magazine
that the boys would subscribe
to.""

But Gus did put out a mag-
azine, and it was well read. In
each i1ssue, he wrote a
column that he eventually
called *'Straight from the
Horses Mouth,’" (with his
own brand of spelling) filled
with tales of his life, his trav-
els, and his philosophy.
From mimeograph to offset,
from stumbling to running, Gus kept his
friends around the world informed. When he
was traveling the world, his wife Peggy,
daughter Joann, and son Gus, Jr. ran the
show, keeping everyone posted on Gus’s ad-
ventures to date and plans for the future.
While it was never elegant, it was always
informative and ALWAYS fun!

Gus Browning was a pioneer. His life can
best be summed up in the philosophy he lived
by: ““We were happy, 'cause nobody told us
we shouldn’t be!”’ He was successful as a
DXER because no one told him he couldn’t
be. He was successful as a publisher (in his

own special down-home way) because no one
told him he couldn’t be. His contribution to

the hobby was considerable. We shall miss

him. B

You may reach Jack Parker K5CVD at PO
Box 356, New Ellenton SC 29809-0356,

Gus and Peggy Browning. Photo by Skip
WBSOWM.
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Amateur Radio Via Satellite

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston TX 77083

Hamsat Antennas

Orthogonal, or mutually perpendicu-
lar, antennas are commonly used for
satellite communications. The crossed
yagis of Cushcraft, Telex/Hy-Gain and
KLM are good examples of commer-
cially available yagis providing linear or
circular polarization, depending on the
harness configuration.

Our VHF/UHF satellites like AMSAT-
OSCAR 10, AMSAT-OSCAR 13, Fuji-
OSCAR 20 and the Microsats all trans-
mit their downlink signals using
circular polarization. Simply buying a
commercial antenna with a polariza-
tion switcher will provide the appropri-
ate equipment for receiving satellite
signals—at a price.

The basic Telex/Hy-Gain system,
the 218S, goes for $300. It includes
antennas for 2 meters and 70 cm, has
stainless-steel hardware, and incorpo-
rales polarization switchers for each
band and a Fiberglas™ boom for
mounting through an elevation rotator.
This represents the most cost-effective
system for performance versus price,
though adding rotators for moving the
array in both azimuth and elevation
makes il pricey.

The Cushcraft satellite antennas are
cheaper, until the polarization switch-
ers are added, while the KLM system is
the most expensive. It is possible to
have as much as $1,000 tied up in a
satellite antenna system after the coax,
connectors and rotators are added. A
viable alternative is to build the anten-

Photo A. Orthogonal quagi antenna array at N6JJI. (N6JJI
photo.)

nas, keep the feedline short, and use
inexpensive "TV" rotators or second-
hand ones from a swapfest.

Building Antennas

Hamsat antenna construction proj-
ects can be found in The Satellite Ex-
perimenter’'s Handbook by Martin
Davidoff K2UBC. They range from sim-
ple turnstiles to more exotic helix
types. This book also discusses the
use of crossed yagis and parabolic
dish antennas.

The 1990 ARRL Handbook discuss-
es system configurations in the
""'Space Communications”’ section and
presents some good VHF and UHF
designs in the "“Antenna Projects”
chapter. Back issues of 73 are also
excellent sources. The May 1989 issue
presented a “‘Home-Brew 435 MHz
Crossed Yagi'' by Keith Berglund
WBSZDP and Doug Howard KGSOA.
This issue also had articles on 1.2 GHz
systems, polarization/matching cir-
cuits, mode “'S" (2.4 GHz) receive
techniques and “AANother Turnstile
Antenna’’ by Henry Falkner ZL1AAN.

Many of the construction articles
found in books and magazines prefer
yagis for 2 meter and 70 cm operation.
When two yagis are positioned in a
mutually perpendicular fashion to
form an “X,"" and are fed properily, a
circular or linear polarization can be
achieved.

The Cushcraft 2 meter “‘twist” repre-
sents the simplest form, with both
yagis on the same boom and without
physical staggering of the elements.
The orthogonal driven elements are
saparated only by the physical con-
straints of the hard-
ware, as are all of
the other elements
including the reflec-
tor and the direc-
tors.

Linear polariza-
tion is achieved sim-
ply by connecting
the driven elements
together through a
power divider com-
posed of 75 ohm
matching sections
of coax. To get cir-
cular polarization, a
quarter-wave piece
of 50 ohm coax is
placed in line with
one of the two yagis
before the matching
section. Instructions
with the antenna
show the location
for the 50 ohm delay
line, depending on
whether you want
left-hand or right-
hand circularity.

Other manufac-
turers and some
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Figure 1. Orthogonal quagis—top

Linearly Polarized Antennas’ showed
that since the 2 meter and 70 cm an-
tennas on A-O-10 (and A-O-13) are part
of a phased array with separation on
the order of a wavelength, ground sta-
tions can experience apparent polar-
ization shifts whenever the satellite is
not “aimed” directly at the user. For
those stations using physically-sepa-
rated, mutually-perpendicular gain an-
tennas, the effects of these shifts can
be minimized or eliminated via slight
off-pointing.
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Figure 2. Orthogonal quagis—rear view.

& FEET MG 353 Cilu

M

H=pm T W
2-mOHT & FEEY BG-33 COAN
el 1]
DiwinE A
-t
. =

e L

K FEET Be-Z13 DOAN

P-MTH '
QuAS! }

T-ETE

SO0
D 2-wTS §ADN0

'

Figure 3. Quagi feed system.

conslruction articles use staggered el-
ements where the orthogonal yagis are
physically shifted with respect to each
other along the length of the boom.

The yagi in one plane is positioned a
quarter wave ahead or behind the oth-
er. When the two are fed with a power
divider, the effect is a circular pattern,
thanks to the physical shift of the an-
tennas along the boom. To get the op-
posite circularity, a half-wave delay line
is switched into one feedline before the
divider.

Orthogonal Quagis

Quads and quagis are three-dimen-
sional so they cannot be used on the
same boom for orthogonal systems,
although some interesting experi-
ments with staggered element posi-
tioning might be possible. It is much
easier to mount two quads or yagis with
mutually perpendicular positioning on
a cross boom with some distance be-
tween them, typically one wavelength.
A good satellite antenna system can be
constructed using a delay line and
matching network with a polarization
switcher.

In the September/October 1983
issue of Orbit from the Radio Amateur
Satellite Corporation (AMSAT), Martin
K2UBC presented some interesting
findings about circularity and A-O-10
operation. The article “‘Off-Axis Circu-
lar Polarization of Two Orthogonal

The off-painting polarization shift is
caused by the physical difference in
distance to the satellite between one
yagi, quad or quagi with respect to its
orthogonal counterpart.

If four antennas are placed on the
same boom as shown in Figure 1 {two
for 2 meters and two for 70 cm), fed
by equal lengths of coax as shown in
Figure 3, they will exhibit linear polar-
ization directly in line with the array.
When they are aimed 14.5 degrees ei-
ther to the right or left of center, the
effect is circular polarization, left-hand-
ed or right-handed respectively, in line
with the distant observing station or
satellite.

Photo A shows the orthogonal quagi
array at the home of Alex N6JJI. The
August 1989 “Hamsats™ column fea-
tured Alex's dual-band corner reflector
for satellite operation. His quagi array
provides circular polarization using the
method of off-pointing described
above. The quagis are generic types
described in The ARRL Handbook
from at least 1979 through 1989. The
1980 ARAL Handbook did not reprint
this popular design. Using antennas
with moderate gain and wide beam-
width, the off-pointing method of circu-
larity switching can more than com-
pensate for the gain pattern rolloff.

Physically-separated, linearly-fed
orthogonal antennas are simple in de-

Continued on page 60
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Bob Winn W5KNE
“%QRZ DX

PO Box 832205
Richardson TX 75083

A51JS: The
Kingdom of Bhutan

Adapted from a DXpedition report by
Jim Smith VKANS/A51JS. When |
stepped on the plane at Norfolk Island
that Sunday, it was hard to believe that
my destination was the Kingdom of
Bhutan. The very name of this remote
and isolated country conjured up all
sorts of images. The little that | had
read seemed to indicate a move on the
part of the country into the 20th centu-
ry. H. M. Jigme Wangchuck, ruler of
the land of Druk (the thunder dragon),
has steadily moved his country for-
ward, on many occasions embracing
Western technology. Yet, magically,
so far he has been able 10 keep the
country's culture intact. Tourist entries
are kepl 1o a minimum so the visitor
wiltnesses real life rather than the
tourist-orientad hype found in s0 many
places.

A few years ago you had to enter
Bhutan via India, through the southern
foothills of the Himalayas. Many hours
of travel later, via a winding, climbing
thread of a road clinging to the edge of
the moumntains, the traveler arrived al
Thimphu. The road started off at a trop-
ical 500 feet above sea level, then rose
to just over 7,500 feet in Thimphu, the
capital. Thimphu nestles in a valley
more or less surrounded by high moun-
tains on all sides.

My journey was to be much easier:
Norfolk Island, Auckland, Bangkok,
then Dhaka in Bangladesh, and finally
Paro in Bhutan. It was only a couple of
weeks previously that | had received
the telex which said in part: “Permis-
sion is granted to enter Bhutan as a
common lourist, amateur radio permis-
sion will be granted on arrival, subject
lo checks of radio equipment.” Thus,
in over three years of communication
and contact with the government of
Bhutan, a germ of an idea had come 10
fruition,

The Route to Bhutan

It was a mad rush to get things orga-
nized, and several things did not gel.
Several promised items from Japan
and the U.S. simply did not arrive, due
to air freight difficulties on the
Bangkok-Bhutan leg. As a result,
there was no beam, no additional coax
(for other antennas), no 6 meter rig,
and so on., However, | left Norfolk Is-
land with two rigs, an ICOM 740 and an
ICOM 751 (JA version), 30 meters of
coax and a Butternut HFGV vertical an-
tenna.

Hams Around the World

However, | carried a great deal more.
On check-in at Norfolk Island, | was
carrying 70 kilograms of excess bag-
gage. | usually have several items of
baggage and | invariably carry a rig on
board as cabin baggage.

It was later in Auckiand that | had my
first shock. A change of airline sched-
ule had me leaving on Thai Airways for
Bangkok, several hours earlier than
planned. As | checked into the Thai
counter, the girl was quick to point out
that my baggage was overweight. And,
she wasn'l too happy about the 12 kilo-
grams of cabin baggage, either. Ten
minutes later | was spending US$750
on excess baggage, despite her slash-
ing almost 30 kilograms off my official
weight and clos-

the ground and disembarking at the
airport in the fertile Paro valley, 6,500
feel above sea level.

| had declared almost $4,000 worth
of amateur radio equipment, so | was
concerned! However, | soon spolted
Sherab Dorji of the Wireless Division.
After our formal introduction he took
my customs declaration form. Each
item was passed by customs as it was
collected, and we were soon oulside
the airport. Over lunch | learned that |
would be given permission to operate
amateur radio and that Thimphu, our
actual destination, was a couple of
hours drive away.

The journey to Thimphu was my in-
troduction to the winding, climbing
roads of Bhutan. The sealed road was
in excellent condition and, as we
climbed higher and higher out of Paro,
the views were tremendous.

By the time | had checked into the
Hotel Motithang and all my baggage

was safely unload-

ing her eyes to my ed, it was late al-
"'cabin baggage.” A51JS QSO Breakdown ternoon. We all
A charge for 30 Band cw SSB sal around relax-
kilograms at 10m 1,682 1,607 ing and talking,
US$25 per kilo 15m 2,105 2,537 | andwe decided to
was disillusion- 20m 3,056 2,767 look at the radio
ment indeed. 40m 828 10 equipment in

Several hours 80m 98 more detail. With
later we landed at Subtotal: 7.769 6,921 several willing
Bangkok Airport. | RTTY 182 helpers we soon
have nothing but - had the main
praise for the facil- FORAE SRBIE items unpacked.

ities there. | ap-
proached Customs with caution but,
with just a moment's explanation, | was
waved through with a smile. A few min-
utes later, with real Thai currency in my
pocket, | was in a taxi on the way to the
hotel in town. With three nights In
Bangkok, | spent Monday and Tuesday
trying to locate the freight that | was
sure was waiting for the flight to
Bhutan. | also had to organize my entry
visa. Some US$690 later | had my
round-trip ticket to Bhutan. | was ready
for the flight due to leave on Wednes-
day morming.

They meant MORNING! With check-
in time at 0630, and an hour's drive
from lown 10 the airport, | was up at the
crack of dawn. | was really worried
about the excess baggage, with vi-
sions of much of it being off-loaded, but
check-in at the Druk Airline counter
was uneventful. The check-in girl was
delightful, hardly batting an eyelid as
my main items were handed owver.
Then she spotted my cabin baggage.
“Perhaps it would be more comfort-
able if it was loaded with the rest,"” she
suggested. Not a murmur as the scales
went up another 12 kilograms. After a
very token charge of US$200 | was
breathing freely again,

Finally, Paro

The approach to Paro seems to be a
real test of pilot skill (not to mention
passenger nerve) as the plane lels
down, winding and twisting through the
mountain valleys. Finally we were on
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A look out of the
hotel room window (on the ground
floor) showed that getting the Butternut
vertical organized would be easy. In-
deed, with the help of Sherab and oth-
ers, the antenna was assembled and
erected within 30 minutes (| have it col-
or coded for quick assembly). There
was one slight hiccup—my multi-point
extension cord would not fit into the
hotel power point. A quick fix involving
matches and stripped cable ends
made power available. The next day,
after a quick trip to the local electrical
shop, | had a safe power connection to
the hotel power outlet.

We switched on the IC-751 and, after
a few minutes of quick demonstration
of the main controls and a discussion
about power output and frequencies, |
had the go-ahead. A “CQ" call was
answered at 1143 UTC on 21st March
and, after an eight-year lapse, the
Kingdom of Bhutan was once again ac-
tive on the amateur bands—A51JS
was in QS0 with YBSBZ on 20 meter
CW on 14020 kHz. This statement
does not really do justice to the actual
situation or truly reflect the tremen-
dous trust and genuine interest on be-
half of the Wireless Division of the Roy-
al Government of Bhutan, Eight years
is a long time in amateur radio terms. It
means, for example, that thousands of
hams have never heard Pradhan
A51PN who, for over four years, in the
late "70s, had been the sole *'voice" of
Bhutan.

Sherab Dorji of the Wireless Division

mentally copied this first QSO and the
subsequenl ones. He was smiling
broadly. Was he also glad that amateur
radio was on its way again? | like to think
s0. The eruption on the band increased
as more and more people realized thal
they were listening to activity from
Bhutan. Just over an hour later | picked
up Kan JA1BK on CW, a quick QSY to
SSB. This was the first A51 SSB phone
QSO in over eight years. Kan also tele-
phoned Kirsti VK8NL, Jim's XYL, and a
day earlier than expected we were in
QSO. Shortly after that there was a
break for an hour or so. Sherab and
others had to leave but we arranged an
appointment for the next morning to
finalize permission. Then | would get
an official letter of authorization. In the
meantime, if | wished to continue to
operate, that was agreeable.

Over the coming days and weeks |
grew 1o respect the Bhutanese people
more and more. They have to be one of
the most open and honest people in the
world. Sherab and others were deler-
mined about one thing: | had to be
shown something of Bhutan. | was not
going to sit in front of the rig day after
day; there were things 10 see and do.
As a resulit, | did four main things dur-
ing my stay: | siept, | operated amateur
radio, | became a tourist (without really
realizing it), and | discussed amateur
radio at length—amateur radio regula-
tions, frequency allocation, power,
band planning, and so on.

Operating From Bhutan

in the early days there was some
frustration. | found it quite cold and
sometimes uncomfortable, and there
were many power culs. Sometimes the
power cuts lasted only a few minutes,
sometimes an hour, and sometimes
longer. It seems to me that on occa-
sions Murphy picked the most inconve-
nient times, usually late afternoon as
the band was opening up to the US,
often in the middle of my sked with
Kirsti. Propagation openings, especial-
ly to the different areas of the US, were
very short. | used the DX Edge and it
was just like working on B0 meters.
Gradually, though, the QSO rose and
more East Coast, West Coast, South
America, Europe, and so0 on were
logged. Of course | worked many JA
stations as they were almos! always in
skip.

The HFBV was at 7,500 feet. Howev-
er, the hotel was tucked up at the end
of a valley with mountains all around.
Often the incoming signals (in particu-
lar those from North America) were al-
most unreadable, due to flutter, | put
this down to polar effects, but | also
think that there were many multi-path
reflections because of the surrounding
mountains. Many US amateurs have
also commented that there were wide
variations of beam headings for the
A51JS signals.

Quite often my power outpul was
around 80 watts key down on CW. It

Continued on page 68
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Ask kaBoom

Michael Geier KB1UM
% 73 Magazine
Forest Road
Hancock NH 03449

More Stage-by-Stage Hunting

Let's continue last month's discus-
sion on how to recognize circuit
stages. Here goes:

Transmit drivers: These are usually
made from (ransistors, although they
may be ICs in walkies and some VHF/
UHF mobiles. There may be several
stages, with the last one leading to the
final amplifier. Look for coils. In HF
rigs, they may connect to the band-
switch or band switching relays, and
the coils will most likely be found there.
In VHF/UHF equipment, the coils are
often just a few turns of wire, perhaps
V" to V2" in diameter, with no core.
Look also for trimmer capacitors. The
driver transistor just before the final
amp will probably have a heat sink, or it
may be bolted to the chassis. Also, the
predriver, which feeds the driver, may
or may not have a heat sink.

More Stages

VFO: This is an oscillator, whether
digital or analog. The analog variety is
simple. Look for a big air-gap luning
capacitor. A few HF rigs use “'‘perme-
ability-tuned'’ oscillators. This is just a
fancy way of saying that to vary the
frequency, they move a core in and out
of a coil, instead of using a variable cap.

Above HF, there are very few non-
synthesized VFOs. There is either a
crystal oscillator or, in rare instances,
a varactor diode tuning arrangement.
The varactor looks like a combination
diode/capacitor on a schematic, but
it functions like a voltage-controlled ca-
pacitor, and actually has no diode-like
properties. It simply changes capaci-
tance when the DC voltage on it varies,
S0 you can tune with a pot instead of
acap.

The digital variety is quite a bit more
complex. It usually involves an analog
varactor-tuned oscillator driven by a
messy digital system. Basically, the di-
gital stuff examines the frequency of
the oscillator and, using a DC con-
trol voltage, shifts it until it matches a
square wave generated by the digital
circuitry and referenced to a crystal. In
this way, the analog oscillator can be
set 1o many different frequencies, yet
have the long-term stability of the crys-
tal. In other words, no drift.

Some new HF synthesizers use a
direct sine wave synthesis scheme,
avoiding the analog oscillator altogeth-
er. Instead, they construct a sine wave
from digital steps and then filter it, just
like a CD player reconstructs music. In
radio gear, this technique is called di-
rect digital synthesis, and | expect it to
become more and more common.

Regardless of its construction, what
you are looking for is a sine wave signal
at the output of the VFO. With the ex-
ception of a direct digital synthesis cir-
cuit, lack of output means the analog
oscillator is not working. Even in a syn-

The Tech Answer Man

thesizer, the oscillator should still run,
regardiess of the state of the digital
system. It may, however, be way off
frequency if the synthesizer is broken.

Check the output with a scope. It
should be a few voits peak-to-peak, or
more. If it is missing altogether, check
the transistor or FET, which is directly
connected to the tuning cap or variable
coil. If there's power but no signal, the
transistor is probably bad. If the signal
is there, check the buffer transistor
which follows the oscillator. Often
times, that's the one that dies, because
it has to handle more power.

Whatever you do, resist the tempta-
tion to turn trimmers or adjust coils. If
the oscillator is dead, it is almost cer-
lainly broken, not out of adjustment!
Once you mess with those settings,
you will be sorry later, | promise.

Local oscillators: These are jusl
about always crystal-controlled. Like
VFOs, they should have a few volls
peak-to-peak or more at their outputs.
If not, check the transistor connecled
o the crystal. If it is good, suspect the
crystal itseif. Especially in older rigs,
the rocks seem lo fail in a random fash-
ion. Also, if the oscillator is dead but
can be brought to life by tapping on the
board, check for cold solder joints. If
there are none, the crystal is the likely
culprit. The same holds true for any
oscillator that comes and goes by it-
self, again, as long as there are no cold
joints.

Receiver front ends: Their job is to
amplify and bandpass-filter the incom-
ing signals and send them to the mixer,
They deal with extremely weak signals,
and cold solder joints can really mess
things up. Always look for them first,
Then, work backward from the mixer,
using a signal injector.

The safest way is to use a signal
generator fed through a discharged
100 pF cap. You can make one from
any astable flip-flop or timer. The
square wave output will have plenty of
harmonics and should be audible at
least through HF, perhaps higher.

| suggest signal injection because
looking for incident signals with a
scope is likely to be fruitiess. The sig-
nals are too small and there may be
many of them at once, causing the dis-
play lo appear to be nothing more than
low-level noise. It can be very hard to
tell whether the stage is working or not.
Injecting your own signal just makes it
a whole lot easier.

Mixers: These have two inputs and
one output. One input comes from the
front end (or mike amp, in the case of
a transmitter) and the other comes
from the local oscillator. Many appar-
ent mixer failures are caused by a
missing input! If they're both there,
check the output, which should lead
directly to the first IF or transmit fil-
ler. In the case of a diode-ring mixer,
which looks like a bridge rectifier, one
diode could be bad, An IC mixer either
works or it doesn’t. A balanced-tran-
sistor arrangement could have a bad
transistor.
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The easiest way 1o tell is to check
and/or change them, one at a time. Be
sure, though, to mark which goes
where. In a balanced circuit, putting
them back in each other's places could
cause circuit unbalance and require re-
alignment. |f you do replace parts,
you'll probably have to rebalance the
circuit anyway.

IFs: These are basically bandpass
amplifiers. That is, they amplify only
the frequencies within their bandwidth
and attenuate all others. Usually, fail-
ure means complete, or nearly com-
plete, loss of signal. When tuned o a
station, you should be able to see a
signal at the IF frequency which gets
bigger at the output of each stage.
The output, by the way, will be where
the transistor collector meels the IF
coil. If the stages are made from ICs,
check where a lead from the chip
meaets the coil,

It is very important to note that the IF
stages are gain-controlled from the
AGC amp. If the AGC voltage, which is
a varying DC level, should go way off,
the IFs can look dead or weak, even
though they are just “‘obeying orders."’
If, on the other hand, there is too much
IF gain, the AGC is the first place to
look. It's highly unlikely that an IF stage
has started to work too welll If all the
stages and the AGC amps seem OK,
but there's still no output going 1o the
detector, check the ceramic, crystal or
mechanical filter. It should be fairly
large in HF rigs, but may be small in
VHF or UHF sets.

If it has input but no output, try jump-
ing across it with a 0.1 pF cap. If you
get a good signal, you've found the
problem. If there's still no output, try
removing the filter and jumping the
connection again. If that does it, the
fiter may be shorted to ground. Note
that it is normal for the signal coming
out of the filter to be significantly
smaller than what went in. If jumping it
only brings things up slightly, you're
looking in the wrong place.

FM rigs deliberately drive the IF
stages to saturation. This technique is
called "'clipping,” or "limiting,” and
the purpose is to remove any ampli-
tude variations from the signal. Along
with the AM components go noise
spikes and most other interference. It
is this vital characteristic which gives
FM its nearly noise-free performance.
It is also the reason for the loud
“whoosh™ sound you get with an open
squeich on a blank frequency. You can
use this lo great advantage in a repair
job. It you get the loud whoosh, the
problem is most likely in the front end,
not the IF. If all you hear is audio amp
hiss, with no whoash, the IF is the place
to look.

AGC amps: These control the IF
and/or front end gain. They work by
varying the gain of one or more stages
with a voltage derived from the signal
strength of the tuned station. The sig-
nal is usually picked off near the last IF,
after the filter. That way, signals out-
side the filter's bandpass won't clamp
the receiver gain down. In some rigs,
the AGC is derived from the audio after
detection. This is considered an inferi-
or technique, found mostly in older rigs
and QRP equipment,

The AGC amps drive the S-meter,
pushing the S-unit reading up as thay
clamp the gain down. This makes the

meter a valuable instrument. If it is
pegged and the rig is silent, check for a
shorted AGC transistor. If it is at S-0
and the rig is silent, al least you can be
pretty sure that the AGC isn't clamping
off the IFs. If the receiver sounds over-
driven and distorted, bu!l the needle
doesn’t move, the AGC amps aren't
doing their job.

Trace back from where the first amp
gets its signal, and Iry to find the point
at which it is applied to a cap to change
it to varying DC. There will probably be
a diode feeding this cap. If there's no
voltage on the cap, you're close to the
problem.

Well, there's plenty more to go in this
discussion, so we'll save the rest for
next month. You may notice that |'ve
concentrated on receiver troubleshoot-
ing, and hardly mentioned transmit-
ters. Many stages are common lo re-
ceive and transmit, and most signal
problems will affect both, It's simply
easier to fix a rig set for receive than for
transmit. It's also safer. If the problem
affects only transmit, that's a good clue
because it instantly eliminates from
consideration all circuitry shared with
the receiver. The same troubleshoot-
ing techniques apply. and the signal
paths are much the same.

With a transmitter, of course, the
start of the process is the mike and
mike amp, instead of the front end.
And, of course, the end of the process
is the final amp and antenna instead of
the speaker. Other than that, there re-
ally isn't much difference. Both use
mixers and IF stages of some kind, al-
though in transmitters they may not be
called IFs and they may have fewer
stages.

Dear Kaboom,

Here in my apartment building in
Spain, my HF receiver is gelting wiped
out by a 5 kHz wide signal appearing
every 14 or 15 kHz, all over my dial. |
suspect that it is from the horizontal
oscillators of nearby TV sets. My re-
ceiver is a nice old Drake and | don't
want to trade it in. How can | filter this
mess out?

Gettin’ Buzzed

Dear Buzzed,

First the good news: You don't have
to trade your rig in. Now the bad news:
It wouldn't help if you did! You're
right—this noise is undoubledly com-
ing from your neighbors’ TVs, Unfortu-
nately, it is really there, on your receiv-
ing frequency, and there is no way for
your rig, or any rig. to tell the difference
between the hash and the signals you
want to hear. It is not of an impulse
nature, so a noise blanker won't help.

It's conceivable that some of it could
be coming through the power line, so
trying a line filter might not be a bad
idea. Most of it, though, is probably
coming right through your antenna. |
doubt if you can get rid of it, but a
different antenna may help cut it down
a bit. In particular, stay away from end-
fed, unbalanced antennas. Try a dipole
with a balun, or better yet, try a beam.

There are exotic approaches, such
as using a separate sense antenna and
subtracting the noise, as is done for
VLF loop antenna setups. It is likely,
however, that you'll just have to live
with it. Who said TVI is always our

fault? 5



Number 39 on your Feedback card

Ham HELP

We are happy to provide Ham Help
listings free on a space available ba-
sis. To make our job easier and to
ensure that your listing is correct,
please type or print your request
clearly, double spaced, on a full
(8Y2" x 117) sheet of paper. You may
also upload a listing as E-mail to
Sysop to the 73 BBS /Hamhelp SIG.
(2400 baud, 8 aata bits, no parity, 1
stop bit. (603) 525-4438). Use up-
per- and lower-case lefters where
appropriate. Also, print numbers
carefully—a 1, for example, can be
misread as the lelters 1 or i, or even
the number 7. Thank you for your
cooperation.

| need info on how to build, or
where to buy, an SCPC Receiver
with AFC and an accurate digital
readout for around $100. L. Epper-
son, 105 Hollywood Dr., Glen Burnie
MD 21060.

| need a manual for an Atlas 350-
XL Transceiver. Robert Rice, PO
Box 53798, Houston TX 77052-
3798.

Your Bulletin Board

Blind, handicapped young man, a
shut-in, would like to hear from peo-
ple and seeks someone to donate a
portable or table size shortwave ra-
dio receiver. Phone (213) 938-5347
or write, he welcomes letters.
Richard Jartrow, 5909 West 6th St.,
Los Angeles, Calif. 90036.

| need information or a schematic/
operating manual for the Knight TR-
108 (2 meter) Transceiver. Dorian
Blasdell N7PCT, 113 Wilmar Ave.,
Grants Pass OR 97527 .

Wanted: Schematic and manual
for Hallicrafters S-38C Recsiver. |
will pay for copying and airmail
postage. David K. Hanson c/o
Saudia, PO Box 167, Cost Center
956, Jeddah 21231, Saudi Arabia .

Wanted: Copy of the manual for
the Hallicrafters SR-46A six meter
AM Transceiver, plus any informa-
tion on the matching VFO. Will pay
all expenses. Leave your message
at (508) 347-5316. Thanks and 73.
Dennis Kosakowski N1FXG, 52
Ridge Way, Sturbridge MA 01566.

DISCOVER
LOW PRICES

PL-250 NickellTeflonir), USA. B3¢ or $15/25
PL-258 Silver/Tel, USA, $1.29 or $25/25
PL-258 GOLDITeal, USA, $1.49 or §30/25
MNiUG-21) lor 9913, 9086 aic. $1.25

UG 255 convarf HT BNC lo UHF %1.79

NMEW! Flexible 8913 type, low:loss
farcrank-ups & rolalors 55&

RG-BX non-contaminaling 23¢ 0
RG-8X, 95%, premium 14¢
RG-213 Mil-type 31¢

#14 anl wire TEg
Cabla in 50
Incremenis
E:'r'lh'

\./

\
‘?

BALUNS

Currani-lypaic)
Laboratory Developed
Superior Construction

Unegualed Specifications

11 models for every application .\“\\}.‘b_

B 2K 11 ZEW "Currant’ B0-10M $15.95
B4 1 5K 41 Low loss 1.5K'W BO-10M $17.95
Y14K 1.1 aK'W ‘Carrenl” Beam balun $£3.95
Ba-ZEX &1 Pracision "Curranl” 1680-10M §315 85

PUT A LITTLE

EXCITEMENT
IN YOUR HOBBY!

CALL
FR

You are a member, or a member-to-be, of

one of the world’'s greatest fraternities—and

73 Magazine is there to help you get the

most out of it. We do this by offering you
fun—the key to real learning.

Don’t take the risk of missing out on all

73 has to offer. You can have your issue of

73 delivered to your home every month

for just $19.97 (12 issues)—that's 44%

off the cover price!
A home delivered copy of 73 means
you'll never miss out on all 73 has

to offer!

»1-800-289-0388

D ' I want to receive my copy of 73 Amatenr Radio at home
g cvery month. Please start my subscription immediately

Call Sign

MName

Addrass
City

State

|Check Enclosed

Charge my credit card

Account #
CIMC

—Visa

Exp. Date

Amex

Offer valid for a limited time only. Canada add §7.00, foreign, $19.00 surface. $42.00 srmanl pet year
12 manesd U.S. funds. Please allow 4-& weelks for defivery of Tirst issue

Mail Coupon to: 73 Amateur Radio Today, P.0. Box 58866, Boulder, CO 80322-3866

MODEL PP-256

PRINTER BUFFER FOR
AMIGA COMPUTERS
FASTER PRINTING OUTPUT]

CUTS GRAPHICS
PRINTING TIME BY 70%

$149.95

DUAL SWITCHING, FAN
COOLED POWER

suPPLY For AMIGA 500.
WILL POWER 5 HARD

OR FLOPPY DRIVES!

$129.95

AMERICAN MADE

For ALL COMMODORES &
AMIGAS
Joystick/Mouse Switch
CONNECT 2 DEVICES TO
ONE PORT & SELECT with

LIFETIME WARRANTY
HEAVY DUTY
POWER SUPPLY

AMERICAN MADE
MW-701 (C64) $408.95
MW-705 (C-128) $69.85

SAAM

SCARED OF THE CODE?

IT'S ASNAP WITH GGTE
MORSE TUTOR, THE CHOICE
OF THOUSANDS OF HAMS &

PROSPECTIVE HAMS, PRAISED
IN QST, 73 AND WORLD RADIO!
LEARN IN JUST 12 EASY LESSONSI

FEATURES OF THIS UNIQUE PACKAGE INCLUDE:
BCode speeds from 1 to over 100 WPM
HEStandand or Farnsworth modes

B Adjustable tone frequency

B Owear a billion random conversalons
BLetters, numbers, punctuation and pro signs
B Random characliers & wonds for each Wasson
B Display text while istening or after copying

804) 484-0140

:I..' W -l h 28l

Box 6159 = Portsmouth, VA 23703

CIRCLE 150 ON READER SERVICE CARD

SWITCH. AMERICAN MADE
$20.95

MW-738 (A-500) $129.95

CALL YOUR DEALER OR MICRO R&D_NOW!
308-745-1243 FAX 30B-745-1246
137 NO. 7th ST., LOUP CITY, NEBRASKA 68853

Contact Advertisers Easily

Use your Reader Service Card

CIRCLE 119 ON READER SERVICE CARD

C.A.T.S.

Rotors, Parts and Repair Service
Reconditioning Large or Small

G American Made Rotors E

Repairs-$15.00°
Rebuilds-$35.00"
All parts in stock for immediate delivery
New units for sale. Trade-ins welcome

C.A.T.S.

7368 S.R. 105 Pemberville, OH 43450
Call NBDJB at (419) 352-4465  10Am-6Pu

“LABORONLY-PARTS & SHIPPING ADDITIONAL

CIRCLE 116 ON READER SERVICE CARD

BAIN paramatars remembered betwean S85310NS
B Parameters easily changad when desired

For PC-DOS/MS-DOS computers. Available al deal-
ers, thru OST or 73 or sand $19.85 for 5.25" or $21.85
for 3.5° + $2 S&H (CA residents add 6% Tax) to
GGTE. PO Box 3405, Newport Beach, CA 92658

CIRCLE 392 ON READER SERVICE CARD
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Hams witH cLAss 't

Number 23 on your Feedback card

Carole Perry WB2MGPF
P.O. Box 131646
Staten Isfand NY 10313-0006

Just Do It!

Every time someone gets an idea to
try to implement something new or in-
navative, someone else will inevitably
be there to give them all the reasons
why it will never work, can’t be done,
shouldn't be done, and why they
shouldn't waste their time trying. It's
amazing how many people, who gener-
ally do nothing themselves, are always
on the sidelines to make sure no one
else tries to do anything, either.

It's a sad commentary that most ac-
complished people in history had to
call upon their own inner resources o
persevere over the objections, ridicule,
and negativism of others, What is it
these "‘others" are afraid of—that you
will succeed? Perhaps it's that they are
so afraid of failure themselves that they
don't want anyone else showing them
up. What's wrong with failure, anyway?
That's how we grow and develop our
strengths and skills, and move on to
our best successes.

At the beginning of every school
term, | hang up a sign in our classroom
ham shack that says, “Just Do It."" Be-
fore | begin doing anything at all in my
classes, | set the tone and attitude for
the whole school year. We're going to
follow the rules and standards we set
down at the beginning, and we're also
going to try new things, to explore and
to experiment.

One of the key ingredients in a suc-
cessfully run school program is a moti-
vated, enthusiastic instructor. How ex-
cited can you be if you're doing the
same old stuff over and over again?
The beauty of amateur radio in a class-
room is the wide variety of new experi-
ences you, as an instructor, can enjoy
if you're flexible enough and willing to
try new things.

Getting Ready to Do It

| stress the value of preparation as a
first step with my classes. We discuss
the need to think through new ideas
and to carefully evaluate project sug-
gestions. The next step is to prepare
the best that we can to implement our
goals. If it works—great! If it doesn’t
work—that's all right, too. We can al-
ways gain something from a well-
thought-out effort. In my class, it's the
dedicated attempt that counts almost
as much as the success. Not trying for
fear of failure is the cardinal sin,

Over the years, many of the young-
sters have confided in me that they
were afraid to take the license exam
for fear of failing it. | always try to
make the kids understand that it's
the effort that goes into something that
really counts. If you don't pass an im-
portant test the first time, learn where
your weak points are and try to master
them. If you want something badly
enough in life, you must be willing to
keep on trying to knock down obstacles
until you get it. Never allow yourself
lo become paralyzed because of that

terrible word “failure.” Just do it!

It's always easier to make a case for
why you shouldn't try something new
or difficult. It's simply less bothersome
not to disturb the status quo, not to rock
the boat, not to make waves. Notice all
the idioms and caveats we have in our
language to encourage the idea of do-
ing nothing. We'd still be writing with
guill pens by candlelight if it weren't for
the achievers among us who just did it!

Beginnings of “‘Introduction. . ."”

Nine years ago | met with this kind of
negativism when | decided to try imple-
menting a program called “'Introduc-
tion to Amateur Radio™ in a New York
City intermediate school. Almost ev-
eryone around me assured me it would
never work and that | was banging my
head against a stone wall. Even if | did
somehow manage to get it through the
incredible beauracracy of the New
York City Board of Education and con-
vince a principal to let me try it, who
would support it? And how would |
keep the kids interested in something
50 technical?

I've never really been sure where
stubbornness ends and determination
kicks in. In either case, | prepared, and
began to gather the resources | need-
ed to implement my plan. it wasn't easy
by any means, but tell me about some-
thing really worthwhile that was ever
easily attained. As | look back over the
past nine years, | realize all the things
that could have gone wrong, or could
have happened differently, but didn't.

The amateur radio program is one of
the most popular classes in our school
today, with close to 800 highly motivat-
ed youngsters coming through it each
year. For all the negative and pes-
simistic people, there were enough
supportive and encouraging people,
like Stanley Katzman, Principal, and
ham friends like Vince K2VJ, Ed
KA2TXL, Roger W2SLP, Hip N2FDJ,
Steve WAZ2DHF, Art K2BSJ, Wallt
W2ZELM, and Bro. Joe AC1U. These
were the folks who were there for me at
the beginning, before the course was a
success. | will always be grateful.

My advice is to surround yourself
with people who believe in you and who
will help you with your dreams and
goals. Try to get good people to work
with you. Networking with creative, tal-
ented, cooperative people is the real
spirit of amateur radio, isn't it? A well-
prepared attempt at something you be-
lieve in is what builds character and
stops us all from stagnating as individ-
uals and as a society.

This very strong philosophy of mine
is what | was thinking about the other
day as | mentally reviewed how much
amateur radio had helped change the
lives and directions of many of my stu-
dents who had risen to the challenge.

Mary KB2IGG Speaks Out

One of the youngsters who wasn't
afraid to fail is Mary Alestra KB2I1GG.
A shy, soft-spoken 6th grader when
she first entered my ham radio class
last year, she went on to become the
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the classroom rig every morning.

Woestlink 1990 Young Ham of the Year.
| sensed something special about Mary
right from the start. There was a drive
and a determination along with a real
love for what she was learning. With
over 9000 young people having gone
through my program, a youngster has
to be really special to impress me.
Mary is such a youngster. She im-
presses me daily with the way she han-
dies herself as a student, as a radio
operator, and as a young lady.

Mary studied hard to get her Novice
ticket last year, and even had to take
the code part twice. She was very hard
on herself, and doesn't like to accept
failure. With lots of encouragement from
her parents and teacher, and an incredi-
ble self-determination, Mary wenton to
get her Advanced license, and is now
studying for her Extra, Mary has gone
from a shy, studious girl to a confident,
poised, and somewhat extraverted 12-
year-old right before my eyes.

At the ARRL National Convention in
Kansas City, Missouri, this past June,
Mary brought the audience to their
feet with a standing ovation for her ac-
ceptance speech as the 1990 Young
Ham. | think that if we work hard at it,
and we're really lucky, Mary may be
representative of the future of amateur
radio. Here is an excerpt from the ac-
ceptance speech of this incredible
youngster who just did it!

“Amateur radio has played a big part
in my life ever since June of last year. It
was then that | was first introduced to
the hobby, at Intermediate School 72 in
Staten Island, New York. | was very
interested in Morse code, a new and
challenging language, and truly en-
joyed operating voice around the world
from our school's ham shack. After
seeing and experiencing how much
fun ham radio can be, and realizing the
tremendous benefits to be gained from
being a ham, | studied on my own, re-
ceived my Novice ticket and set up my
own shack soon after.

"'Since then, ham radio has proved
invaluable to me in my school subjects.
| find that | have progressed in my ge-
ography and science skills, as well as
in math and language arts. Listening to
the dialects of those many foreign
hams has no doubt aided me in my
foreign language studies.

Carole Perry WB2MGP, Mary KB2IGY, and Mary KB2IGG, award winner, are on

“I've made many new friends
through ham radio, adults as well as
children. We often become pen pals
and exchange pictures and other arti-
cles. We always find it interesting to get
the inside report on events happening
in their part of the country and how they
are affected by it.

“Through ham radio, | have become
more aware of current events through-
out the world, and how big a part we as
hams play in emergencies and disas-
ters, as well as in local events, and how
valuable we are to our communities. [,
myself, have provided communica-
tions back to school on grade and class
trips to other cities and amusement
parks.

"Ham radio has so much to offer,
and so many benefits and privileges to
enjoy. Whether it be rag-chewing with
the local hams, DXing overseas, pack-
et, or code, everyone enjoys and bene-
fits from at least one aspect of our hob-
by. The really great thing about it all is
that what you learn now can certainly
be applied in the future when trying out
for that school you'd always wanted to
go to, or that job you'd dreamed of
getting. | myself plan to pursue a ca-
reer in communications, and | truly feel
that ham radio will help me carry out
those plans in years to come.

| really can't express how proud |
am to receive this award tonight, but |
do hope that in my receiving it, | will
encourage other young people to get
started in this most worthwhile hobby
and service, and to succeed in its many
aspects. The most important thing is
not the fancy equipment or the 70-foot
tower, which | can tell you from experi-
ence isn't necessary. Running 25
watts into a 54-inch portable antenna, |
have contacted Russia, various parts
of South America, Puerto Rico, mar-
itime mobile stations in the Gulf of Mex-
ico, and many local hams as well. What
really counts is the effort you put into it
and the motivation you give yourself. If
you really want to be a ham, in time you
will be, and you will enjoy the many
privileges being a ham has to offer. |
hope that other children will realize that
the time and effort put into ham radio
will be well rewarded, and the pride
gained from being a ham will last
forever.” &R



Gail, KA3ITN

Rob, WA3QLS
HF Mobiles
FT-1000D FT-212RH, 2m
FT-1000 FT-712RH, 70cm
FT-767GX FT-912RH, 1.2 GHz
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eceiver
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Paul, WA3QPX
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==
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The first choice in

Transmitters - Receivers
Repeaters
Hepeater Controliers
FPower Amplifiers
Voice Mail Systems
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The performance of your
system depends upon the
antenna it drives.

Drive A Winner - Hustler.

Yes, please send infor-

mation on your line of amateur
antennas to:

NAME

ADDRESS

One Newitronics Place
Mineral Wells, Texas 76067
(817) 325-1386
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Number 24 on your Feedback card

by David Love NU3T

The CELJACK™

Connect land line telephone

Telular Inc.

1215 Washington Ave.
Wilmette IL 60091-2566
(708) 256-8000
Suggested List Price: $480

equipment to your cellular phone.

hat do you do when your repeater is
located where there are no phone lines
and you don't want to fool around with full-
duplex phone links? That was the dilemma
facing the Blue Knob Repeater Association
when they erected their UHF machine. An
autopatch isn't a necessity on a repeater, but
it sure is a nice feature.

The association’s secretary had noticed
an advertisement in a trade magazine for
CELJACK, a device that interfaces to a cellu-
lar telephone and provides a standard RJ11C
phone jack for direct connection to a tele-
phone. The CELJACK takes care of loading
the number delivered to it via either dial pulse
or DTMF tones into the cellular telephone and,
in essence, tells the phone that the SEND key
has been depressed. Atthe end of a call, when
the controller puts the CELJACK back on
hook, the interface tells the cellular telephone
that the EnD key has been pressed and the call
Is terminated. In addition, the regular cellular
telephone handset is still connected at the
site, so we would have a telephone available
when we go to the site to work on the repeater.

We were fortunate enough to have two cel-
lular telephones, donated by members, for
use by the association. After checking with
Advanced Computer Controls for information
about interfacing with the ACC RC96 and 850
controllers, we decided to try a CELJACK.

Performance in the Field
The results were

in the cellular network, not the CELJACK,
causes the delay.

The CELJACK worked so well at the UHF
site that we decided to install one at the VHF
repeater site. The K30IH VHF repeater on
147.15 MHz is located at the Blue Knob Ski
Resort in south central Pennsylvania. The ma-
chine has fantastic coverage, providing com-
munications on a 200-mile stretch of the turn-
pike.

Although regular land line service was in
place at the VHF site, the commercial rate that
the association was paying was within two
doliars of the cost of cellular service. This,
coupled with the limited local calling of the
regular phone service, was stacked up
against the extensive local calling area of the
cellular network. Cellular technology let us
provide local calling into two area codes—
over 150 exchanges.

Now, members from the local area, as well
as from Pittsburgh, can use the patch to call
home and advise friends and family of their
well being without the need of relaying mes-
sages.

For the Blue Knob Repeater Association,
the CELJACK was the answer to our auto-
patch problems. Now, if we could just figure
out how to get free cellular service. . . il

Contact David Love NU3T at RD 1, Box 186-B,
Williamsburg PA 16693.

interesting. The
RC96 controller
plugs directly into
the RJ11C jack on
the CELJACK and
the controller oper-
ates just as though it
were connected to a
standard telephone
line. The only differ-
ence that the user
sees is the addition-
al time it takes for
the cellular tele-
phone to access a
cell site and estab-
lish its call. All told, it
takes only about
seven seconds for
the call to be con-
nected once the
patch is dialed.

Something inherent

58 73 Amateur Radio Today * November, 1990

Photo A. The CELJACK.



_ |The Best Value —

PACKET RADIO « REPEATERS » PORTABLE

| READY-TO-GO- Pre-assembled &
pre-tuned « RUGGED - Stainless steel
& lightwt+ DEPENDABLE - Water &
corrosion-proof « PROVEN DESIGN-
5 From ARRL Handbook, highest qlty.
materials and workmanship.

only $29.95 [=%

Money back guarantee.

Specify MAX146,
MAX220, or MAX440

MAX systemm

GROUND F"LANE ANTENNAS

CK-MO-MC-VISA Accepted ( MA add 5% sales tax)
Send payment to. Cellular Security Group.,

4 Gerring Rd., Gloucester, MA 01930
Or charge by phone: (508) 281-8892
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PRESENTING

THE K1FO 25 ELEMENT

432 MHz YAGI

ELECTHICAL SPECIFICATIONS

Fgagiied gan 16 5 dBd

E Plang beamwirh 22 ey

MD‘dE’ HiFlane Enedmwidis 21 dieg
FOLBR- 435 Ste ke S At

| bel E-Plane 17 i

151 H-Planp - 16 4B

SR FALLT twpical

FilB i 25 nd

MEeRInGe 5B R

MECHAMICAL SPECIFICATIONS:

Lenglih 1 7

Egigum ® 1-.;{H.E.ITI3F|||| WFT
87129.95 - | Lff=;1‘1f=’f,..,a. e M
Mland AP 10T e
Eigmant maiimars  Biack  Detnn
Cianipas Hras hadiwene
FErsEal L g
i CEnrmeci B type
ALSO AVAILABLE
FO-12-144, FO-16-220, FO-22.432, FO-33-432, FO-11-440
FOWER DIVIDERS =2 TACKING FRAMES
Vi st A R o M SN Aos e e Bl

318" Delnn snsulators 816 5000 00, Stainless keepers 313 5001 00
Add 5 LIPS SiH for gach anfenna
5T wesl of Mississippi
FA rasidama add &% wate sales b

RUTLAND ARRAYS

1703 Warren Street » New Cumberland, PA 17070

(717) 774-5208  7-10 P.M. EST

Dealer mquires are invited
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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
Conlinendal U'S. & Texas

THEH2M ciNTER

sALEs AMATEUR RADIO sERVICE

STO7A Mobisd  San Anlonio, Texas 78238 [512) BBO-E110
FAX (512) 647-8007

e Advanced Technology

Mm ® Enduring Value

HandiPacket "C TR otas=T

urrent Software Today and Tomorrow

Only 1.3" X 2.6" X 4.5"

All Metal Case User Serviceable Parts

Open Squelch DCD . ﬁ'ﬁ Large 0.5 AH Battery Builtin
NOW YOU CAN HAVE YOUH PACKET... AND TRAVEL TOO!

* “Open Squelch” DCD circuitry for faster, more reliable per- NOW s 95
formance * Compact size * Attaches to your belt, handie- ONLY 2
talkie or handheld computer * Rugged construction with superb »
RF sllileldlng {ng birdies in your radio) * Standard battery pack
provides over 12 hours of operation * Advanced Personal Mail - icati
Box & KISS mode included * 32 k-bytes of RAM + Complete .;;r; fg‘}?ff;i?;gﬁ ?ﬂﬂgiﬁfﬁ’ﬁn
with belt clip, cables, battery pack & charger, comprehensive Toll Free: 1-800-223-3511
manual * 30 day money-back / One year warranty parts & labor Major Credit Cards Accepted!

i PacComm e 3652 West Cypress Street ® Tampa, Florida 33607 |
| Please send O HandiPacket O More Information [l FREE Catalog I
I Name Call !
= Address Ph# :
1. Smte_______Zip Card# Exp. Date :
: HQH EY E,_AEH GUARANTEE! Add $4.00 shipping/handling per order. FL residents add 6% sales tax. |
sl S Sl bt i 2 RS B |
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™ AMIGA commodore ™
@ CHIPS—PARTS—UPGRADES C: 1
8520-CIA $ 1795 B52BACIA § 12.25 PROLONG THE LIFE OF YOUR EQUIPEMENT!
2 Mb Super Danise . SR CALL 25ER4MBONS. . . L
8362 Denise (112 Brt | $ 3095 AS01512K Upgrade Ram $ B3.05 Cover Craft anti-static covers protect your gear
2.0 Kicksian Rom . § CALL  AS00HVIDDY Power Supply . . § 6995 from the damaging effects of dust and moisture.
g&Lﬁﬁ;‘E]flf 100 | i Tgi ﬁﬁ::;ﬁg: Pawer Supply ::;;gg A sample of what we stock:
6581 SID § 1225 A2000Keyboard .. .. . $114895 nake .. Part #
Keyboard for A1000 12085 ICOM—AT-150, PS-55 . s 70035
NEW 1MB AMIGA FATTER AGNUS |  A1000 Service Manual § 2095 ICOM—IC-T61, 765,781 .. . P v s
wiEhip puller and simele 10mig. | A500 Service Manual § 3650 ICOM—IC-275, 475, 725, 730, 735 e TOUSS
neiiatoninstuctons: 3930 | 2000 Sarvice Manual . ...$ 3995 Kenwond—R-5000, TS-430S, 4405 70072
S Ve e N L L Kenwood—AT-250, PS50, 430 70093
An inexpensive way 10 diagnose for 1% 4 MEG/BO (A3000) . . .. $57.95 Henwood—TL-922A : 701086
broken C-64/1541 computers = $6.95 Kenwood—T15-9405 o TO06B 7T
Plus UPS Yaesu—FT-Td /76X .. - . . 2t = . -2 . 10204
s 8 & HEPAIRAELE C64 & e YaesU—FT-757GX ... .- ST e T s e
COMMODORE POWER SUPPLY Price $8.95 each
Heavy duty exact replacement for Commodore 64 com- THEEr S0l SR & Cov By, (4, 2 vOVire-05.00; 3 oovers 3,50
putars. Excallent for "Packet Radig." 1 vear warranty AL residents add 7% sales tax. Enclose this ad with your order for
external fuse, 1.8 amp output, UL approved, runs cool a3% discount. Catl or write: Len KBTKZX
righ quality, Europaan craltsmanship, includas schamat- - GAUTHIERS' COVERS PLUS
ic. Over 52% of "'64" failures are due to power supply %M P.O. Box 495
Prescott, AZ B6302

maifuncitons
Introductory price of $24 = 95 (plus U P.5.) . EDE._";TE,.__ETII

The Send for our FREE catalog.
GRAPEVINE

ROUP 3 CHESTNUT ST.

Inc. SUFFREN, NY 10901

FAX 914-357-6243  914-357-2424  B00-292-7445

Dealer Prices available. E OUR 10TH | 547 - ol
Prices subject to change _J YEAR CIRCLE 46 ON READER SERVICE CARD
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peater Solarssi s

12-year Warranty

NEW ONLINE CALL DIRECTORY
Qur new HAMCALL service gives you

DOE/JPL Reliability Tested 494,114+ Hams, via your computer.
modules provide failsafe pow —_— Taal !
T e atees cemete : e $29.95 per year — unlimited use!
Hons, di%:fear:rs & bullenn
_ : boards ; odular solar genes- BUCKMASTER PUBLISHING
Grd:r Su:nJar P-:w.cr System Eh:s:gn ‘:T;? :?D:g:z:q:ﬁéigt AR Mineral, ‘u’irgi nia 23117

Pack $5.95 ppd USA. S A bt sy, ki
rder Hotline: 800-26-7373  Box 30062 Prove UT 51805 703: 894-5777  800: 282-5628
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Professional
Tool Case

SPECIAL
$59.95

Reg. $86:00"
Model ARIMS

* Two removable pallets
hold over 60 tools

* Case top has buili-in
document holder

* Case bottom is
partitioned into 3 areas

A handsome black case to organize and

transport your valuable tools and instruments. This is

the same quality case used by literally thousands of professional

field engineers. Case is made of high impact polypropylene,

and has snap-action key locks and a padded handle.

Size: 172" x 122" x 5",

Tools are not included.

Offer expires January 31, 1991,

To order call:
1-800-225-5370 R,
In MA: (508) 682-2000

Same Day Shipment!

Money Back Guarantee!
Terms: Visa, MC, Amex;

PO.'s from qualified firms accepted.
Add $5.50 for packing and delivery _ g
: _:l,__ .y
FREE CONTACT EAST CATALOG

Contains thousands of products for testing, repairing & assembling
electronic equipment. To get your free calalog, call (508)682-2000.

Hamsats

Continued from page 51

sign and easy to use. When A-O-10 or
A-O-13 is within view, the antenna ar-
ray can be aimed at the satellite and
then the azimuth can be “tweaked’" for
the best received signal. The obvious
drawback is what happens when the
satellite moves with respect o the
ground obDserver.

Signals will fall off or exhibit *'spin
modulation” faster than with typical
crossed yagis or helix types. It might be
very difficult to get good reception from
fast-moving satellites in low earth orbit,
but the elegance of the system and ils
ability to correct for home-brew con-
struction errors in matching harness
lengths and quagi construction (typi-
cally widebanded) can overcome the
disadvantages.

More DSP

The September 1990 ''Hamsats™
column provided a first look at the AEA
DSP-1232 and the DSP-2232 multi-
mode data controllers. Since then,
more information has become avail-
able on the L. L. Grace DSP-12 digital-
signal processing unit. Brooks Van
Pelt KB2CST of L. L. Grace has an-
nounced that the DSP-12, a stand-
alone device, is a high-powered, very
high speed communications proces-
sor. In its present configuration, it can
handle HF, VHF and satellite (PSK)
packet, Morse, RTTY, (AMTOR and

WEFAX will be available later this year)
with over 40 software modems. Unlike
typical hardware-intensive modems in
use today, the DSP configuration al-
lows modems to be “written” in sofi-
ware. When a new data-communica-
tions mode is developed, software can
be written and loaded into the system.

The DSP-12 does nol require
EPROM changes lo run new modes.
The heart of the unit is the Motorola
DSP 56001 chip in conjunction with a
V40 microprocessor. It uses a single
RS-232 port, operating al speeds be-
tween 110 and 19,200 bps for all con-
trol, operational and software loading
functions. It has three radio poris to
alleviate the confusion of wire swap-
ping when changing between bands.

The basic unit is to be priced at $595,
operates between 8-15 VDC at 750
mA and can be expanded with a
megabyte of RAM for $149, a date/time
clock backup for $29 and an eight-
channel analog-to-digital telemetry/ex-
perimentation option for $49. The A/D
addition can provide voice compres-
sion with digital storage when software
becomes available. L. L. Grace sells a
wall-mount power supply for 110 VAC
operation for $19. They also manufac-
ture the Kansas City Tracker family of
satellite antenna aiming systems
(available from AMSAT). For further in-
formation on the DSP-12 write to: L. L.
Grace Communications Products,
Inc., 41 Acadia Drive, Voorhees N.J
08043. Their phone number is (609)
751-1015. )
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TE
SYSTEMS

40

TE SYSTEMS new HPA Series of high power
amplifiers now availabie through select national
distributors.

NEW
WATTS

(144-148 MHz)

All amplifiers are linear (all-mode), automatic
T/R switching, and incorporate optional GaAs
FET preamp. Amps are usable with a wide in-

put drive level range. Thermal shutdown protec- 1

RF POWER AMPLIFIERS

Freq.

MHz Input Output

— Power — —— Preamp— DC
NF-dB GaindB +Vdc A

Power RF
Conn.

2252G

tion and remote control capability included. All
units are designed to ICAS ratings and meet
FCC part 97 regulations. Approx. sizeis2.8 x
10 x 11.5" and weight is 8 Ibs.

4450G

4452G

Consult your local dealer or send directly for

_ ; Models also available without GaAs FET preamp (delete G suffix on model #). All units
further product information,

cover full amateur band - specify 10 MHz bandwidth for 420-450 MHz amplifier. Con-
tinuous duty repeater amps also available.

Amplifier capabilities: 100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V), Commaercial,
etc. also available — consult factory.

TE SYSTEMS

P.O. Box 25845
Los Angeles, CA 90025
(213) 478-0591

TE
SYSTEMS
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Number 25 on your Feedback card

g/le 1990

ﬂolic/ay Gift Guide

A é»u,ye& s guic!e
]Fo’z /zo[ic!ay s;wpping.

W/mi cjﬂ you !m:y }Fm i/ze /zam (5) i your
[iff? (WAai gﬂﬂcﬁgs do you 11:.!'5;1 someone would
wrap up fm you ? Check out this list ﬂfﬂu’t 1990
}Faumifes, then leave it atound whene your )th.'enc{s

ana’famf[y can rac::id&nfaﬁy i ﬂnc! (t.

HF TRANSCEIVERS

YAESU FT-1000

You'd need a large stocking to hold this
top-of-the-line transceiver! It would be a wel-
come sight under any ham's tree. This fea-
ture-loaded transceiver offers full coverage re-
ception from 100 kHz to 30 MHz, with one of
the quietest receivers on the market AND a full
200 watts of transmit power. Price class:
$3400. Contact Yaesu USA, 17210 Edwards
Road, Cerritos CA 90701, (213) 404-2700. Or
circle Reader Service number 201.

KENWOOD TS-440S

For the ham on the move, this portable
transceiver gives you the option of carrying
your station along with you, as well as making
a fine rig for the home. Listen in to the world
with the TS5-440's general coverage receiver
from 100 kHz through 30 MHz. This could be
just the rig for a winter vacation trip to a rare
tropical DX spot! Price class: $1250. Contact
Kenwood U.S.A., P.O. Box 22745, 2201 E.
Dominguez Street, Long Beach CA 90801-
5745; (213) 639-4200.

ICOM IC-726

This portable transceiver offers full ham
band coverage from 160 meters all the way up
to 6 meters! Explore the exciting world of 6
meter DXing. Receive coverage extends from
30 kHz to 33 MHz as well as 46.2-61.1 MHz,
to round out this compact rig. Price class:
$1300. Contact ICOM America, Inc., 2380
116th Ave. N.E., P.O. Box C-90029, Bellevue
WA 98009-9029; (206) 454-8155 or (800)
999-9877. Or circle Reader Service number
202.

VHF/UHF EQUIPMENT

KENWOOD TM-941A TRIBAND MOBILE

Why buy three separate rigs when you can
have it all with this triband wonder? This new

entry into the VHF/UHF mobile market offers

high power mobile performance on 144, 450
and 1200 MHz, all in one package. It can even
be used as a crossband or triple-band re-
peater. Price class: $1196. Contact Kenwood

U.S.A., P.O. Box 22745, 2201 E. Dominguez
Street, Long Beach CA 90801-5745; (213)
639-4200.

ALINCO DR-112T 2 METER MOBILE

This mobile rig features an easy-to-use, full-
featured control panel. A full 45 watts is avail-
able for extended mobile coverage. The back-
lit LCD display provides easy viewing for

bright or dim lighting conditions. Price class:
$320. Contact Alinco Electronics, Inc., 430
Amapola Ave., Torrance CA 90501; (213)
618-8616, FAX (213) 618-8758. Or circle
Reader Service number 203.

ICOM 2400A DUAL BANDER MOBILE

This powerful mobile rig offers 45 wattson 2
meters as well as 35 watts on the 70cm band.
It simultaneously monitors both bands and
can be operated full-duplex. In essence, you
get two tranceivers in one! Price class:
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£900. Contact ICOM America, Inc., 2380
116th Ave. N.E., P.O. Box C-90029, Bellevue
WA 98009-9029; (206) 454-8155 or (800)
999-9877. Or circle Reader Service number
204.

YAESU FT-736R
ALL-MODE TRANSCEIVER

Explore the VHF/UHF world with this multi-
mode rig. Operate on 2 meters and 70cm with
an optional third band of 50 MHz, 220 MHz or
1.2 GHz. An excellent way to experience the
fascinating world of amateur satellite opera-
tion! Suggested retail price: $1922. Contact
Yaesu USA, 17210 Edwards Road, Cerritos
CA 90701, (213) 404-2700. Or circle Reader
Service number 205.

HTs

KENWOOD TH-27A

Kenwood's newest
entry into the HT fray.
This full-featured
mini-HT has a built-in
700 mAh battery
pack. Destined to be-
come one the most
popular HTs of the
'90s. Word has it that
Santa uses the TH-
27A to communicate
with the North Pole
from the sleigh. Price
class: $420. For more
information contact
Kenwood U.5.A.,
P.O. Box 22745, 2201
E. Dominguez Street,
Long Beach CA
90801-5745; (213)
639-4200.

YAESU FT-411E

This compact HT
adds new features to
the popular FT-411.
One-touch instant fa-
vorite channel recall,
built-in PL encoder/de-
coder and a 10-mem-
ory auto-dialer are
among some of the
unique features of this
rig. Suggested retail
price: $406. Contact
Yaesu USA, 17210 Ed-
wards RHoad, Cerritos
CA 90701, (213) 404-
2700. Or circle Reader
service number 206.

ICOM 24AT
DUAL-BANDER

This handheld is one
of the smallest dual-
band HTs you'll find on
the market. This light-
weight package is ca-
pable of crossband full
duplex operation.
Price class: $630. Con-
tact ICOM America,
Inc., 2380 116th Ave.
N.E., P.O. Box C-
90029, Bellevue WA
98009-9029; (206)
454-8155 or (800)
999-9877. Or circle
Reader Service num-
ber 207.

ALINCO DJ560T

Features normally
found on a mobile rig
enhance this compact
dual-band HT. Alin-
co's latest HT entry is
sure to be a big hit.
For prices and more
information contact
Alinco Electronics,
Inc., 430 Amapola
Ave., Torrance CA
90501; (213) 618-
8616, FAX (213) 618-
8758. Or circle Read-
er Service number
208.

ANTENNAS AND ACCESSORIES

ALABAMA AMATEUR ELECTRONICS

This easily-assembled series of VHF and
UHF quads is sure to be a hit whenever a
quick portable installation is needed. The per-
fect choice for foxhunting. For prices and
more information contact Alabama Amateur
Electronics, 3164 Cahaba Heights Road,
Birmingham AL 35243; (205) 967-6122. Or
circle Reader Service number 209.

OUTBACKER

Developed in the Australian outback, these
rugged mobile HF antennas really pack a
punch. The unique design allows coverage of
all HF bands from 75 meters to 10 meters with
a simple jack arrangement. They come in dec-
orator colors of your choice! For prices and
more information contact Outbacker Antenna
Sales, 330 Cedar Glen Circle, Chattanooga
TN 37412; (615) 899-3390. Or circle Reader
Service number 210.

LIGHTNING BOLT HF QUAD

Discover the many advantages of the HF
quad. The strong Fiberglas™ arms can handle
a lot of abuse by Mother Nature, and give you
that extra DX edge. For prices and more infor-
mation contact Lightning Bolt, RD#2, Route
19, Volant PA 16156; (412) 530-7396. Or cir-
cle Reader Service number 211.

62 73 Amaleur Radio Today * November, 1990

AEA ISOLOOP

For the apartment-bound ham or for a quick
portable HF antenna which takes up very little
space, the Isoloop is your answer! Now you
can work the world from an antenna that can

just about fit into any limited space. Price
class: $350. For more information contact Ad-
vanced Electronic Applications, Inc., P.O. Box
2160, 2006-196th Street, Lynnwood WA
98036-0918; (206) 775-7373. Or circle Read-
er Service number 212.

BUTTERNUT BUTTERFLY MINIBEAM

This small beam performs like a full-sized
antenna. Operates on all bands from 20
through 10 meters without lossy traps. Price
class: $333. Contact Buitternut Electronics
Co., 405 East Market, Lockhart TX 78644,
(512) 398-7117. Or circle Reader Service
number 213.

GLEN MARTIN
HAZER SYSTEM AND TOWERS

Why climb your tower when you can bring
your antenna down to your level? The Hazer
system allows you to easily work on your sys-
tem from the convenience and safety of solid
ground! For prices and more information con-
tact Glen Martin Engineering, Inc., Rte. 3, Box
322, Boonville MO 65223, (816) 882-2734. Or
circle Reader Service number 214,

UNADILLA
ANTENNA MANUFACTURING CO.

Now you can have a BIG™ signal. Operate
multiple antennas from just one feedline with
this antenna switching system. They carry a
complete lineup of baluns and antennas, as
well as offering the popular James Millen™
product line. For prices and more information
contact Unadilla Antenna Manufacturing Co.,
PO Box 4215 BV, Andover MA 01810; (508)
975-2711. Or circle Reader Service number
215,

SPI-RO MANUFACTURING, INC.
A fine lineup of multiband trap antennas,



dipoles and baluns. For prices and more infor-
mation contact Spi-ro Manufacturing, Inc.,
P.O. Box 5500, Dept. 105, Lakeland FL
33807; (813) 646-7925. Or circle Reader Ser-
vice number 2186.

MFJ 962C 1500 WATT TUNER

The perfect match to keep your linear hap-
py. The cross-needle SWR/wattmeter allows
for easy matching to just about any antenna.
Price class: $230. Contact MFJ Enterprises,
Inc., P.O. Box 494, Mississippi State MS
39762; Phone (601) 323-58689 or (800) 647-
1800; FAX (601) 323-6551; Telex 53 4590
MFJSTKV. Or circle Reader Service number
217.

GAP VI ALL-BAND VERTICAL

Launch your RF into space with this unigue
all-band vertical that requires no tuning. Price
class: $220. Contact GAP Antenna Products,
6010 Bldg. J, N. Old Dixie Highway, Vero
Beach FL 32967; (407) 778-3728. Or circle
Reader Service number 218.

THE RADIO WORKS' WIRE ANTENNAS

A full lineup of dipoles, wire antennas and
accessories of all kinds. For more information
and prices contact The Radio Works, Box
6159, Portsmouth VA 23703, (804) 484-0140.
Or circle Reader Service number 220.

BARKER & WILLIAMSON’S
WIRE ANTENNAS

Operate from 1.8 to 30 MHz with just one
antenna without using an antenna tuner. For
prices and more infoarmation contact Barker &
Williamson, 10 Canal Street, Bristol PA
18007; (215) 788-5581. Or circle Reader Ser-
vice number 221.

ANTENNAS WEST'S QUICK LAUNCH
SYSTEM & HAPPY HALF SQUARE

Launch an antenna system into your Christ-
mas tree this holiday season. The Quick
Launch will put your antenna supports just
about anywhere you can throw it. Put those
trees to good use in your yard. For those in a
limited space, give the Happy Half Square a
try for some real performance in an easily
hidden antenna. For prices and more informa-
tion contact Antennas West, Box 50062,
Provo UT 84605; (800) 926-7373. Or circle
Reader Service number 222.

PROCOMM SUPERCONE

Wide coverage antenna allows you to listen
in to the VHF/UHF bands with just one anten-
na. Price class; $100. For more information
contact Procomm, 1948 Coventry Ct., Thou-
sand Oaks CA 91362, (805) 497-2397. Or cir-
cle Reader Service number 223.

DOWN EAST MICROWAVE LOOP YAGIS

These high gain loop antennas are sure to
bring in those weak VHF and UHF signals.
The rugged loops are made of thick bands
which can survive the weight of the largest
birds (probably even an eagle!). For prices
and more information contact Down East Mi-
crowave, Box 2310, RR1, Troy ME 04987,
(207) 948-3741. Or circle Reader Service
number 224.

ANTENNA SPECIALISTS ““THROUGH
THE GLASS’ MOBILE ANTENNA

Conceal your VHF/UHF mobile station with
this virtually invisible antenna. Price class:
$52. Contact Antenna Specialists, 30500
Bruce Industrial Parkway, Cleveland OH
44139-3996; (216) 349-8400. Or circle Read-
er Service number 225.

HUSTLER

The Hustler quick-release mobile mount al-
lows for easy removal and mounting of your
mobile mast. Price class: $20. A complete
lineup of mobile antennas is available as well.
For more information contact Hustler, One
Newtronics Place, Mineral Wells TX 76067;
(817) 325-1386. Or circle Reader Service
number 226.

THE TEXAS BUG CATCHER

Catch more than bugs with this durable mo-
bile antenna. Grabs QSOs like flypaper; sure
to attract some attention as you drive along.
For prices and information contact GLA Sys-
tems, P.O. Box 425, Caddo Mills TX 75005;
(214) 388-4724. Or circle Reader Service
number 227.

CELLULAR SECURITIES

These quality built Va-wave whip antennas
are cleverly mounted in weatherproof PVC
caps, allowing for easy mounting to the mast
pipe. Price class: $30. Contact Cellular Secu-
rity Group, 4 Gerring Road, Gloucester MA
01930; (508) 281-8892. Or circle Reader Ser-
vice number 229.

IRELAND TUNE-TENNA HT ANTENNA

Really extend your range with this unique
HT antenna. This quality antenna with col-
lapsible whip should really make the differ-
ence for those fringe area repeater contacts.
Contact Ireland Tune-Tenna Systems, Inc.,
5101-B N.W. 36th Avenue, Miami FL 33142;
(305) 633-8185. Or circle Reader Service
number 230.

TEST EQUIPMENT

BIRD THRU-LINE WATTMETERS

The standard for power measurement. Just
what you need to check out your transmitter

and antenna. For prices and more information
contact Bird Electronic Corporation, 30303
Aurora Road, Cleveland OH 44139-2794;
(216) 248-1200. Or circle Reader Service
number 231.

ALFA ELECTRONICS’
TES2360 LCR/DMM METER

This flexible meter not only measures in-
ductance and capacitance, it operates as a
complete multimeter as welll Price class:
$130. Contact Alfa Electronics, P.O. Box
8089, Princeton NJ 08543. (800) 526-ALFA.
Or circle Reader Service number 233.

FLUKE MULTIMETER

The lab standard in meters. The Fluke 87
has a very useful feature allowing you to mem-
orize your last reading, as well as a built-in
LCD analog meter which really helps peak up
your circuits. Price class: $290. Contact John
Fluke Mfg. Co., Inc., P.O. Box C9090, Everett
WA 98206, (206) 347-6100. Or circle Reader
Service number 234,

OPTOELECTRONICS
FREQUENCY COUNTERS

Accurate counters that are perfect for that
special ham’s workbench. For prices and in-
formation contact Optoelectronics, 5821 N.E.
14th Ave., Fort Lauderdale FL 33334, (800)
327-5912 or (305) 772-2050. Or circle Reader
Service number 235.

C&sS

A full line of test equipment including oscil-
loscopes and multimeters. Contact C & S
Sales Inc., 1245 Rosewood, Deerfield IL
60015; (800) 292-7711, (708) 541-0710. Or
circle Reader Service number 237.

RAMSEY

All kinds of easily assembled projects. Just
the thing to get into that home-brew mood and
fire up your soldering iron. For more informa-
tion and prices contact Ramsey Electronics,
Inc., 793 Canning Parkway, Victor NY 14564,
(716) 924-4560. Or circle Reader Service
number 238.

A & A ENGINEERING

A lineup of kits offered from construc-
tion articles published in many ham maga-
zines. The Signal Sentry, one of their latest
products, is a super-miniature touch-tone de-
coder, complete with an onboard micropro-
cessor. Contact A & A Engineering, 2521 W.
LaPalma, Unit K, Anaheim CA 82801, (714)
952-2114. Or circle Reader Service number
240.

RADIOKIT

A large lineup of kits and parts. Just the
place for those hard to find RF compo-
nents. For prices and information contact Ra-
diokit, P.O. Box 973, Pelham NH 03076; (603)
635-2235. Or circle Reader Service number
246.
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GEN-WEST VOICE BOX
DIGITAL VOICE RECORDER

Why not rest your vocal chords when calling
CQ or working those pile-ups and contests?
The Voice Box will digitally record your mes-
sage and play it back whenever you need it.
For prices and information contact GenWest
Engineering, 1217 W. Hatcher Rd., Ste. 11A,
Phoenix AZ 85021, (602) 943-5255. Or circle
Reader Service number 247,

ACCESSORIES

ASTRON POWER SUPPLIES

The source of DC power for your whole
shack's needs. For more information and
prices contact Astron Corporation, 9 Aulry,
Irvine CA 92718; (714) 458-7277. Or circle
Reader Service number 248.

AMERITRON AL-82 HF AMPLIFIER

Turn a marginal contact into armchair copy
with this fine amplifier. Price class: $2000. For
more information, contact Ameritron, 921
Louisville Rd., Starkville MS 39759; (601)
323-9715, FAX (601) 323-6551. Or circle
Reader Service number 249.

TESYSTEMS VHF/UHF AMPLIFIERS

A complete lineup, including a new series of
high-powered solid-state amps. Contact TE
Systems, P.O. Box 25845, Los Angeles CA
90025, (213) 478-0591. Or circle Reader Ser-
vice number 251.

BENCHER KEYER PADDLE

Treat your fingers to the smooth feel of this
fine keyer paddle. Price class: $70-$250.
Contact Bencher, Inc., 333 W. Lake St.,
Chicago IL 60606; (312) 263—-1808. Or circle
Reader Service number 253.

MIRAGE/KLM 2 METER AMPLIFIER

Whether mobile or in the shack, Mirage/
KLM has the amplifier that will really help
make the difference. Contact Mirage/KLM,
16890 Church St., Morgan Hill CA 95037;
(408) 779-7363. Or circle Reader Service
number 255.

COMMAND TECHNOLOGIES
2 METER AMPLIFIER

This all-mode amplifier will give you nearly
1000 watts of power for the real VHF DXer.
Collect grid squares you never dreamed pos-
sible with this incredibly well-built package.
Price: $1388. Contact Command Technolo-
gies, Inc., 1117 W. High St., Bryan OH 43506;
(419) 636-0443. Or circle Reader Service
number 256.

KANTRONICS DATAENGINE

For the packet experimenter, this dual-port,
full-duplex TNC can be used as a backbone
node, high-speed or BBS station. Customize
and expand your network with the Data-
Engine. Price class: $310-3370. Contact
Kantronics, 1202 E. 23rd Street, Lawrence KS
66046; (913) 842-7745. Or circle Reader Ser-
vice number 257.
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PAC-COMM HANDI-PACKET

This micro-TNC with its built-in battery pack
allows you to take your packet station with
you. The high capacity battery provides for
many hours of extended operations. Price
class: $230. Contact FacComm, 3652 West
Cypress Street, Tampa FL 33607, (813) 874—
2980, (800) 223-3511. Or circle Reader Ser-
vice number 258.

MFJ 1278T TURBO

Operate warp-speed packet at 2400 baud
with this multi-mode controller, Nine-mode op-
eration provides maximum flexibility. Price
class: $360. Contact MFJ Enterprises, Inc.,
P.O. Box 494, Mississippi State M5 39762;
Phone (601) 323-5869 or {800) 647-1800;
FAX (601) 323-6551; Telex 53 4590
MFJSTKV. Or circle Reader Service number
259.

AEA PK-88

This proven packet TNC now has an 8K byte
personal mailbox. The perfect way to stay in
touch. Price class: $120. For more information
contact Advanced Electronic Applications,
Inc., P.O. Box 2160, 2006-196th Street, Lyn-
nwood WA 98036-0918;(206) 775-7373. Or
circle Reader Service number 260.

SOFTWARE

GGTE MORSE TUTOR

Your |IBM can teach you the code with this
easy-to-learn package. Price class: $20-$22.
Contact GGTE, P.O. Box 3405, Newport
Beach CA 92659. Or circle Reader Service
number 261.

ZCO SOFTWARE FOR THE MAC

All kinds of ham radio software to use the
full capabilities of the Macintosh. For prices
and information contact ZCo Corporation,
P.O. Box 3720, Nashua NH 03061, (603) 888-
7200. Or circle Reader Service number 262.

MFJ MULTICOM™

The MFJ-1289 MultiCom multi-mode con-
trol software gives you super easy-to-use
menu operation for all 9 digital modes: Packet,
AMTOR, RTTY, ASCII, CW, FAX, SSTV,
Navtex and full-featured contest memory
keyer. Price class: $50. Contact MFJ Enter-
prises, Inc., P.O. Box 494, Mississippi State
MS 39762; Phone (601) 323-5869 or (800)
647-1800; FAX (601) 323-6551; Telex 53
4590 MFJSTKV. Or circle Reader Service
number 264,

ELNEC ANTENNA MODELING

Plot your new antenna design from your
computer keyboard. This package will let you
know if your antenna will work at its optimum
performance without time-consuming trial
and effort. Contact ELNEC, Roy Lewallen
W7EL, P.O. Box 6658, Beaverton OR 97007.
Or circle Reader Service number 265.

LOGMASTER

The computer solution to logging those con-
test contacts. For prices and information con-

tact Sensible Solutions, 65 Warren Place,
Middletown NJ 07748; (202) 949-0025. Or cir-
cle Reader Service number 266.

SOFTWARE SYSTEMS CONSULTING

Keep an eye on the world with this easy to
interface series of FAX and SSTV packages
for the IBM PC. Miniature interface hooks di-
rectly to your serial port. For prices and infor-
mation contact Software Systems Consultins,
150 Avenida Cabrillo, Suite C, San Clemente,
CA 92672; (714) 498-5784. Or circle Reader
Service number 132.

STOCKING STUFFERS

EZ-SCAN

Add tuning ease to your Kenwood rig with
this quick add-on. Price: $6. Contact Ham It
Up, P.O. Box 779, Lompoc CA 93438. Or cir-
cle Reader Service number 267,

CHESTER QSL CARDS

Cover your wall with all the cards you'll re-
ceive when you send them a Chester QSL. For
more information contact Chester QSL Cards,
310 Commercial, Emporia KS 66801; (316)
342-8792. Or circle Reader Service number
270.

THE MUG FACTORY'S CALLSIGN MUGS

Always know where your mug is with this
personalized creation. For prices and more
information contact The Mug Factory, 1347
South Jackson St., Montgomery IL 60538;
(312) 805-5972. Or circle Reader Service
number 275.

AMATEUR RADIO STAMP T-SHIRT—
PAUL WASHA WOTOK

Collect your very own stamp T-shirt. For
prices and information contact Paul Washa

WOTOK, 4916 Three Points Rd., Mound MN
55364-1245; (612) 472-3010. Or circle Read-
er Service number 276.

UNCLE WAYNE'S BOOKSTORE

Several new books about pirate radio and
SWLing—plus many other fine selections.
See the advertisement on pages 86-87 in this
issue of 73 Amateur Radio Today.

GAUTHIER'S COVERS FOR YOUR RIG

Prevent dust buildup; keeps your rig show-
room new. Contact Gauthier's Covers Plus,
P.O. Box 495, Prescott AZ 86302; (602) 776—-
9711. Or circle Reader Service number 277.

WELLER PYROPEN

Convenient portable soldering iron the size
of a ball-point pen. Prices: $62-$85. Contact
The Cooper Group, P.O. Box 728, Apex NC
27502; (919) 362-7510. Or circle Reader Ser-
vice number 280.

73 SUBSCRIPTION

Your one-stop information source for the
discerning ham. Without a subscription, how
can you expect to be on Santa’s List! See the
card opposite page 17 in this issue of 73 Ama-
teur Radio. E&l
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Homing IN

Joe Moell, P.E., KOV
PO Box 2508
Fullerton CA 92633

Hunting For PELTS

Transmitter hunting enthusiasts
agree that Radio Direction Finding is
unsurpassed as an exciting sport. But
just like other aspects of ham radio,
it also has the potential for public ser-
vice. Last time, | told how hams in Utah
and elsewhere use their RDFing skills
to help agencies such as the Civil Air
Patrol find downed aircraft in wilder-
ness areas.

A well-tuned system is now in place
for detecting and tracking the signals
from Emergency Locator Transmitters
(ELTs). When a plane makes a hard
impact, its ELT activales, putting out
100 milliwatts on 121.5 and 243 MHz
(see the photo). Emergency Position
Indicating Radio Beacons (EPIRBs)
are similar units for boaters in distress.

Passing aircraft, mountaintop re-
ceivers, and orbiting satellites provide
first detection of ELT and EPIRB sig-
nals. Then they are tracked by Search
and Rescue (SAR) volunteers and pro-
fessionals using airborne, marine,
vehicle-mounted, and hand-carried
RDF sets.

The National Park Service reports
that there were 2900 SAR incidents in
1988. Only a small fraction were for
downed aircraft. Mast involved lost or
injured individuals. Certainly the
search for an overdue backpacker or
avalanche victim would be enhanced if
he or she were carrying some sort of
beacon transmitter,

Misuse of ELTs

A growing number of hikers and
campers are carrying ELT-type bea-
cons with them when they go into the
wilderness. Skiers and climbers have
gotten interested in them, too. They
figure that if they get into trouble, they
will be able to take advantage of the
massive SAR RDF system already in
place.

That's bad news, because today's
ELT detection and tracking system
was never intended to serve the needs
of the 8 million people who take to the
outdoors each year. The present ELT
system is simply not capable of hand-
ling the SAR needs of both pilots and
hikers. Using an ELT for anything ex-
cept aircraft and boating emergencies
is illegal, and those who do risk a
$10,000 fine.

Already, the false alarm problem
with aircraft ELTs is acute. Inadvertent-
ly activated ELTs sometimes cover up
the signals from actual crashes. One
source estimates that two million dol-
lars is spent every year just to track
down and shut off the ELTs turned on
by bumpy landings and operator error.
Increasing ELT usership will only wors-
en the problem.

One ham thinks he has a better idea.
Communications engineer Kenneth
Seymour KA7OSM of Beaverton, Ore-
gon, envisions a separate low-cost
beacon service for users of the
wilderness. He began discussing his
ideas with FCC engineers last year.
They were enthusiastic because of the
growing problem of unauthorized use

Radio Direction Finding

of aircraft ELTs. The FCC urged Ken to
submit a Request for Rulemaking
(RM), which he did.

KA7OSM's proposed system was
very simple. The technology would be
similar to that presently in use for ani-
mal tracking and research. Only one or
two frequencies would be needed.
Transmitters would be low powered
and pulsed at a low rate to conserve
battery life and to allow multiple trans-
mitters to be tracked simultaneously.
Range would typically be one mile.

In addition to wilderness use, the
proposal suggested the new service
could help parents find lost children in
shopping malls and enable police to
recover stolen property. Ruggedized
transmitters could cost less than fifty
dollars. Hand-held RDF sets, including
receiver and antenna, would sell for
about $150 when mass produced.
Voice modes were not included in
Ken’'s service, to prevent its use for
bugging.

Discussions with FCC engineers
pointed to the 70 MHz region as an
optimum RDF frequency range, so
KA70SM suggested that the new bea-
cons be put on the model radio control
(R/C) frequencies there.

The FCC promptly assigned num-
ber RM-6681 to Ken's proposal. The
Academy of Model Aeronautics imme-
diately objected because members did
not want their R/C frequencies used.
But very few others commented at that
time. Last December, the FCC pressed
ahead and issued Notice of Proposed
Rule Making (NPRM) PR Docket 89-
599 to create the Personal Emergency
Locator Transmitter Service (PELTS).

The FCC Wants More

Of course, the FCC had its own idea
about what PELTS should be like.
Rather than embracing KA7OSM's
simple system, the FCC wanted two-
way voice communications in addition
to RDF, saying it was important to reas-
sure victims and assess injuries. High
power base stations would be put up
by state/local governments, rescue
groups, and ski lift operators to talk to
the portables. Individuals could own
portables, but not base stations.

The FCC proposed 10 frequencies.
Only one would be for emergency and
homing use. The remainder would be
for base-to-portable and portable-to-
portable voice communications. Bases
would be individually licensed, while
portables would operate under a blan-
ket base station license.

The requirement for 10 channels,
some of them running high power,
eliminated the possibility of using the
70 MHz R/C band. The FCC proposed
putting PELTS channels at about
220.9 and 221.9 MHz, frequencies that
are to be yanked from the Amateur
Radio Service by Docket 87-14. That
docket had set 220-222 MHz aside for
Amplitude Compandored Single Side-
band (ACSSB), a new narrowband
technology. PELTS would use ACSSB
modulation, with the channels spaced
only 5 kHz apart.

The period for comments and reply
comments on the PELTS NPRM ended
in April. Support for the FCC's pro-
posal has been hard to find. Many
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users of the outdoors want no part of it.
They prefer to keep using the ELT fre-
quencies, despite the FCC's declara-
tion that this "' . . . could render the ex-
isting aviation and maritime distress
and safety system ineffective.”

KA7OSM isn't happy with the FCC's
version of his proposal. He saysit's too
complex and hard to implement. The
requirement for 10-channel ACSSB ra-
dios will add greatly to user cost, as will
the need to establish and support a
network of base stations.

United Parcel Service does not like
the PELTS proposal, either. According
to Ken, UPS wants the entire 220-222
MHz segment for its exclusive use.

Et Tu, ARRL?

The ARRL filed against PELTS, too.
The primary reason, of course, is that
the matter of 220-222 MHz realloca-
tion is not closed, and is moving into
the courts. True enough, but the ARRL
went further, claiming that rules com-
pliance would probably be poor, and
that PELTS is impractical because
most receivers and scanners presently
do not cover the proposed frequencies.

Well, that makes about as much
sense as someone saying 20 years ago

changes. PELTS could become sim-
pler, as Ken hopes, or mare complex,
perhaps involving satellite technology.

The biggest problem facing PELTS,
or any other new service idea, is find-
ing a place in the crowded spectrum to
put it. Here are my thoughts: Let's get
back to basics and make PELTS
an emergency beacon system for
wilderness RDF and rescue only. Peo-
ple who want voice communications in
the boonies have plenty of other op-
tions, including CB, ham radio, 49
MHz, and itinerant VHF business
channels. Without voice provisions,
the potential for PELTS rules non-com-
pliance is greatly decreased.

Eliminating the voice communica-
tions aspect of PELTS would make it
simple and affordable for every hiker.
Only one low power frequency would
be needed. It should be selected for
optimum RDF characteristics. The
PELTS beacon frequency could be
shared with a wideband service, such
as TV broadcast.

| can hear you say, ''Sharing with TV
is impossible!"”” But, it is being done
right now. Large numbers of flea-pow-
er wildlite tracking and telemetry trans-
mitters are beeping away as you read

ELTs are designed for mounting in the tail of a plane, like this one, but increasing
numbers of hikers and campers are carrying them. (Photo by WBEUZZ.)

that cellular phones would never be
popular because nobody had receivers
for them. Just as cellular technology
did then, PELTS will open a new mar-
ket, and equipment suppliers will
appear quickly. There is no need to
restrict PELTS to popular scanner
frequencies.

| agree that 220 MHz is not the right
place for PELTS, but for a different rea-
son. On-foot RDF in hills and moun-
tains becomes much more difficult as
frequency increases. Compared to
VHF, reflections are far more pro-
nounced at UHF; just ask anyone who
has hunted on 220 or 450 MHz. Multi-
path slows down the RDF effort, which
is certainly undesirable when lives are
at stake. Multipath is severe enough on
121.5 MHz, but it is even worse at 220
MHz.

KA70SM's proposal would have put
PELTS at 70 MHz, which is a good
compromise. That frequency range is
low enough to avoid severe multipath
from most terrain features. Lower fre-
quencies would not be practical, be-
cause efficient transmitting antennas
would get quite long, and sensitive
RDF antennas would become too large
for easy on-foot use,

Round Two

What will happen to PELTS?
KA7OSM thinks that the FCC will re-is-
sue the NPRM with significant

this, on frequencies ranging from 27 to
500 MHz. Biomedical telemetry from
hospital patients is being transmitted
at this moment from 174 to 216 MHz,
which comprise TV channels 7 through
13. Many sound systems have wireless
mikes there, t0o.

There is no unwanted QRM from
these bio-emitters. Transmitter power
is so low that no herringbone appears
in anyone’'s picture. Wildlife RDF is
successful because there is little televi-
sion signal energy in the DF set's nar-
row passband, if the selected frequen-
cy is kept away from the TV video,
audio, and color subcarriers.

How about a tiny piece of channel 5
(76 to 82 MHz)? Even if by some quirk
there were a bit of TV, it would only be
at very short range, and would draw
attention to the need for a rescue.

A dedicated rescue beacon system
tor users of the outdoors is sorely need-
ed. Docket 89-599 cited the request of
an international SAR council for the
FCC to deal quickly with the problem of
the public's demand for personal locat-
ing beacons. The longer the delay in
establishing a service like PELTS, the
more people will use aircraft ELTs in-
appropriately.

Both ELT and PELTS offer opportu-
nities for hams interested in RDF to get
involved in public service. ""Homing
In'"" will be watching for new develop-
ments. Let me know your thoughts. |5
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Marc |. Leavey, M.D., WA3SAJR
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Remember PICON?

As this column is being written, in
late August, the newspaper, TV, and
radio are filled with daily reports of
the unfolding crisis in the Middle
East. To the average citizen, these me-

Amateur Radio Teletype

style machine in the dust. Included
with the machine were both DOS and
Windows 3.0. Well, kind of.

After unpacking and setting up the
machine, a computer magazine ar-
rived with a review article on Windows,
which indicated that integral with the
new Windows package was a program
called Toolbox, which enabled the con-
struction of Windows applications.

you'll pardon the expression, a RTTY
loop supply. It seems that some of you
are building or using a solid state inter-
face which is, itseif, loopless!

Well, fret no longer. See the figure
for the solution.

This is a straightforward supply,
which features a low voltage, current-
limited output fully capable of powering
an old Model 15 teleprinter. It keeps
the voltage low enough to prevent fry-
ing those silicon chips that are overtak-
ing our shacks.

The parts for this little darling should
be easy enough to obtain, either from
the electronics emporium in your local

mall (there isone of those ""RS" [Radio
Shack] stores near you, isn't there?),
or from any of a number of mail order
firms. If you really want to build some-
thing, this or any project, and still can't
find a source, let me know, and we’ll
devote some space 1o it.

Meanwhile, | look forward to your
comments, suggestions, questions,
contributions, and critiques. Send
them to me at the above address, or
by way of Email on CompuServe
(ppn 75036,2501) or Delphi (user-
name MARCWAS3AJR). Believe me, |
look forward to reading every one of

them! &l
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dia represent the only source of infor-
mation about world events. But for the
amateur, a far more lucid view is afford-
ed by some digging around the air-
waves.

While many amateurs tune in to the
various state-run radio broadcasting
services from the region, to get an "on
site’’ view, those of us who are digital-
Ized (apologies to fellow physicians for
that one) can listen in as well to the
many non-voice services carrying in-
formation.

Along with providing a personal win-
dow into the action, the informed ama-
teur can often garner some publicity for
the hobby by letting a local newspaper
or TV station know about his or her
access to information. Here in Balti-
more, several amateurs have been fea-
tured in the media with just such a
premise.

In these days when we are bemoan-
ing the apathy and attrition afflicting
amateur radio, anything we can do to
raise the public consciousness to-
wards the valuable services this hobby
of ours can provide can't help but at-
tract newcomers. And, for those of you
who can’t remember, or never learned,
the above acronym, that's the Public
Interest, Convenience, Or Necessity—
the premise under which amateur ra-
dio operates!

Clouded Windows

| recently purchased a new comput-
er, one which leaves my old Turbo-88

Loopless? Try this low voltage, current-limited output supply.

One such application, Daybook, was
alsoincluded. Well, search as | might, |
could find no such program on my
disks.

S0, being the good soul, | called the
computer manufacturer, Gateway
2000, and asked about the missing
program. At first | was assured that
the Windows package included with
the computer was complete, that no
programs were omitted. When | pur-
sued the point, | finally reached a
salesman who confirmed that Toolbox
was not included with the Windows
package bundled with Gateway 2000
computers.

He added that this was a shock
to him, as he apparently had the Tool-
box package on his desktop comput-
er, and was under the impression that
the Windows he sold was the same as
the Windows he used. It's not. A bit
more research turned up the informa-
tion that this omission may not be
unique to Gateway 2000. It seems that
each vendor may negotiate the con-
tents of the Windows package bundled
with its system. | have no information
on DOS, but this may also be more fluid
than one might think. So, we return to
the venerable principle, caveat emp-
tor, let the buyer beware. Before buy-
ing a computer system with bundied
Windows or DOS, ask just what that
package contains.

Loop de loop
| received an inquiry recently about,

HIGH PERFORMANGE
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

*\/ery high rejection

*|_ow noise—high overload resistance
»8 db gain—ultimate rejection )80 db
e(GaAs fet option (above 200 Mhz)

«Cast aluminum enclosure

N, K 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)

*p to 8 EPROM programmed messages
»Adjustable audio, speed & interval timer

«"'|D over voice inhibit"
=Low power option
*Modular design

eMessage selection via binary input—

TTL levels
oSize: 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

+20 Mhz @ 800 Mhz: 65db
+20 Mhz @ 950 Mhz: 70db

=
-

ID-2B-LP Low Power $109.95

GLB ELECTRONICS INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9 to 4
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SPE CIAL EVENTS

Ham Doings Around the World

Listings are free of charge as space permits.
Please send us your Special Event Iwo
manths in advance of the jssue you want it fo
appear in, For example, if you want it to ap-
pear in the January issue, we should receive
it by October 31. Please provide a clear, con-
cise summary of the essential details about
your Special Event. If your announcement
arrives here too late to be included in the
magazine, it will be entered n the /HAM-
FESTS 51G on our BBS, (603) 525-4438.
8.0,1.

NOV 4

KAUKAUNA, WI The Fox Cities ARC will
hold their Hamfest al the Starlite Club on Rte.
1. Check-inforlestingat 8:15 AM. Testing at 8
AM. Table reservation address: Don Baker,
621 W. 7th 51., Kaukauna WI 54130. For info
call (414) 766-3886.

WEST MONROE, LA The Twin City Hams
Hamfesl will be held at the West Monroe Con-
vention Center from 9 AM-3 PM. Free swap
tables and Flea Markel. Free parking. Handi-
cap facilities. VE Exams. Talk-in on 146.25/
.85. Contact Benson Scott AESY, 745 40
Oaks Farm Road, West Monroe LA 71291-
9432, (318) 323-3478.

MILWAUKEE, W1 The Milwaukee Repeater
Club will sponsor the 6th annual 6.91 Friendly
Fest at Serb Hall from 8 AM-1 PM. Sellers
start at 7 AM. Tickets 4. 4’ tables $5. License
Exams. Talk-in on 146.91 and 146.52. To
save 51 per ticket or table send SASE with
payment o The Milwavkee Repeater Club,

PO Box 2123, Milwaukee Wi 53201, betore
Nov. 3rd.

ALLAIRE, NJ The Garden State ARC,
Jersey Shore ARC, Neplune ARC and
Ocean-Monmouth ARC will sponsor a Ham-
test at the Allaire Expo Center, Allaire Airport
from 8 AM-3 PM. Vendors 6 AM. Tailgating,
VE Exams, Ham Radio & Computer demos.
Fly-in frequency: 123.0 unicom. Talk-in on
145110 —600, KC2Q/R. 146.520 simplex.
Admission $4 advance, §5 at the door. Chil-
dren under 12 and XYL free. Tables $20. Tail-
gate $8. Contact Al Jackson NK20, PO Box
635, Eatontown NJ 07724, (201) 822-8121.

MASSILLON, OH The Massillon ARC will
sponsor “'Auctionfest '80" at the Massillon K
of C Hall on Cherry Road from 8 AM-5 PM.
Sellers set-up at 7 AM_Free parking. Advance
admission $3.50, $4 at the door. Tables $7
per 8' space. Auction starts at 11 AM. Talk-in
on WBNP, 147.78/.1B. Send SASE with pay-
ment to; MARC, PO Box 73, Massillon OH
44648,

NMORTH HAVEN, CT The SCARA indoor
Ham Radio/Computer Flea Market will be
held at the North Haven Park and Recreation
Center from 9 AM-3 PM. Tables $15 ad-
vance, $20 at the door. General admission $3
per person. Talk-in 146.01/.61. Reservations
for tables must be received with check by Nov
1 and no reservations by phone. For info/
reservations, SASE to: SCARA Flea Market,
PO Box 81, North Haven CT 06473 or call
Brad at (203) 265-6478 between 7 PM-8 PM.

VERONA, NY The Madison-Oneida ARC
holds VE Exams the third Friday of every
month at the Madison-Oneida BOCES on
Spring Rd., beginning at 7 PM. W5YI-VEC
affiliated. Contact Leonard Popyack WF2V
Phone (315) 853-8974, oron 146.79, 145.37,
WFz2V @ WAZTVE, or POPYACK®
TOPS20.RADC . AF.MIL.

NOV 17

BILLERICA, MA The Bull HN 1200 Radio
Club, and the Waltham ARA, will sponsor
their annual Amateur Radio/Electronics Auc-
tion at the Bull HN plant, 300 Concord Rd.
Doors apen at 10 AM. Free admission and
parking. Talk in on 146.04/.64 and 147.72/.12
repeaters. For info contact Mike Rioux NW1J,
132 Killam Hill Rd., Boxford MA 01921.

. NOV17-18

FT WAYNE, IN The Allen County Amateur
Radio and Technical Society will hold their
18th annual Ft. Wayne Hamfest at the Allen
County War Memorial Coliseum Exposition
Center from 8 AM-5 PM Sat. and 8 AM-3 PM
Sun. Set-up Fri. 5:30-9:30 PM, Sat. 5-7 AM.
VE Exams. Admission $5 advance, $5.50 at
the door. Reserved tables $30 premium, §15
regular, power $25 extra. Talk-in on 146.88 -
and 443.80+. Send SASE to ACARTS, PO
Box 10342, Ft. Wayne IN 46851 for tickets
and tables. (219) 693-3766 (evenings).

TAMPA, FL The 15th Annual ARRL Sun-
coast Amateur Radio/Computer Convantion,
sponsored by the Florida Gulf Coast AR
Council, will be held at the Curtis Hixon Con-
vention Center on Ashley Streel. Hotel reser-
vations may be made at the Ramada Airport
Hotel by calling 1-800-228-2828 before Nov.
6th. (Mention the Suncoast Convention for
the convention rate,) For info call (813} 854-
1105 or (813) 442-3830.

SPECIAL EVENT STATIONS

BREVARD, NC The Transylvania County
ARC will operate K4AIF to celebrate Hal-
loween from the Devil's Courthouse in Tran-
sylvania County from 2100Z Oct. 31-0200Z
MNov. 1. Frequencies: S5B—3.860, 14.295,
50.150; Simplex—146.52 FM. For certificate,
send a legal size or 8 x 12 SASE to: Dick
Gustafson K4AIF, 302 Wilson Dr., Brevard
NC 28712,

NOV 8

CLINTON, NC Sampson County ARS will
operate AB4TT from 1700Z-2400Z in con-
junction with the Sampson County Expo and
Pork Festival. Operation in lower portion of
Genearal bands plus ten meters; 28.100-
28.500. QSL via: SCARS, PO Box 64, Clinton
NC 28328.

NOV 10

VIC AUSTRALIA Australian Ladies’ Ama-
teur Radio Assoc. Contest starts at 0001 UTC
and ends at 2359 UTC. Bands: 3.5, 7, 14, 21,
and 28 MHz only. Frequencies: 28.380-
28.410, 21.190-21.200/.380-21.410,
14.250-14.280, 7.070-7.100, 3.560-3.590.
Operation: Phone and CW. Each station
counted twice on each band for credit; once
on phone, once on CW. All contacts must be
in accordance with license regulations. No
net or list operation, no crossmode. Proce-
dure: Phone-call "CQ ALARA CONTEST,"
CW-YLs call "'CQ TEST ALARA,"” OMs call
"CQ YL." Exchanges: ALARA member: RS
or RST, serial No. starting at 001, ALARA
member, name. YL non-member: RS or RST,
serial No. starting at 001, or OM name. Scor-
ing: Phone: 5 points/ALARA member contact-
ed, 4 points/YL non-member contacted, 3
points/OM contacted. CW: contacts where at
least 1 operator is Novice class count double
points. SWL: 5 points/ALARA member
logged, 4 points/YL non-member logged.
Logs must show date/time UTC, band, mode,
callsign worked, report & sernal No. sent, re-
port & seral No. received, name of operator of
station worked, and points claimed. Also
show full name, callsign, address and signa-
ture of operator. No carbon copies. No logs
will be returned. Australian YL Novices en-
tering for the Mrs. Florence McKenzie CW
trophy should indicate their CW score sepa-
rately. Logs must be received by Contest
Manager Mrs. Marilyn Syme VK3DMS, FO
Box 91, Irymple. 3498, Vic. Australia, before
the Dec. 31st deadline.

NOV 10-11

WASHINGTON, DC HAMVETS will oper-
ate N3EKX near the Vietnam Veterans
Memoaorial to commemorate Veterans Day,
GpEF’-E.ﬁEII"'I will be on 20, 40, 75 meters in the
General portion of the bands. Far picture
QSL, send QSL and SASE to KQICF, 13300
Wye Qak Dr., Darnestown MD 20878.
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always seemed that the AC line voltage
was low. However, | never actually
measured it. Also, | often felt that | was
copying stations longer than they
heard me. | have no doubt that a small
linear would have helped. Incidentally,
with the usual DXpedition approach of
“wou are 59," it is easy to be lulled into
believing these signal strengths. Often
signals did not move the S meter—
“You're 59—QSL?" Often the signal
was S4 or S5—"You're 59—QSL?" |
worked five bands—=80 through 10 me-
ters. | stayed away from the WARC
bands because | didn't want to rock the
boat. | could certainly claim 80-10 me-
ters as exclusively radio amateur
(more of less), but | did not want to
cause any problems with possible
QRM on other bands—perhaps not
even recognized. Still, | had the usual
requests: “"When will you be on 10, 18,
24 MHz?"", ""Will you be on FM on 29
MHz?", etc.

One of the thrills of getting on RTTY
was that, as far as | have been able to
find out, the Kingdom of Bhutan has
never been available on this mode. It
was strange, but this mode really fasci-
nated my friends. | think the screen
readout had something to do with it. |
demonstrated keyboard Morse, auto-
matic Morse readout, random Morse
generation, and so on. It was a huge
success. The firstever RTTY QSO took
place between Gin JATACB, and
A51JS on the second day of operation.
Again, judging by the pile up, it was a
popular mode with hams in general. A
beam would have helped—the pile-up
QRM was tremendous. | would be in-
clined to use FSK in any future opera-
tion or pick up some receiver selectivi-
ty—the SSB filter is much too wide
when using AFSK.

Finally, back in the relative cold of
Thimphu, | was soon wrapped up once
again in my regulation clothes (two
pairs of socks, vest, shirt, pullover
and parka). In the room there was a
small blower type heater of about 1 kW
rating, with the lowish voltage | reck-
oned on about 800 watts. It helped,
but!!!

| met Pradhan AS51PN on several
occasions and we got on very well.
| was sorry that he was not able to
operate as AS1PN immediately, but
there were a couple of formalities
to complete. In any case, | left an
ICOM 740, my trusty Butternut HFE6V,
a microphone, an AT200 antenna
tuner, and some coax cable. In vari-
ous discussions | had mentioned
that | would like to meet Yonten, ex-
ACS5TY. This was arranged and, de-
spite being a very busy government
official, Yonten gave me a very warm
welcome, We had a courteous meeting
in his office and we talked about old
times, his lravels and activities as
ACSTY.

| was very lucky in that Sherab, in his
capacity as Deputy Chief Engineer,

showed me around several of the
Bhutan Wireless Stations. There is an
extensive network in the Kingdom. A
great deal of the traffic is CW so all of
the operators (including Sherab) are
very proficient in Morse. The equip-
ment was usually driven by batteries
(with charger) and operated on a multi-
channel SSBICW link. All circuits were
very busy.

| also attended one of the Morse
classes, training new operators. After
using a Bencher paddle for so many
years, my brass pounding was very
rusty. Still, it's like riding a bike (so they
say)—once learned, never forgotten,
Within a few minutes | could feel my
confidence returning. My fist gradually
improved to send tolerable Morse. It
was all good fun.

On top of this station there was a
triband beam—I| was tempted to ask if |
could borrow it for a week—but it was
used on a very busy Indian circuit run-
ning just below the CW edge of 20 me-
ters. By all accounts, the circuit was
“solid"" most of the time. It used an
FT-101.

Leaving the HF6V vertical meant
that | could use the rig more or less
until | was due to leave. There would
be no need to QRT the evening be-
fore, but Murphy had one final say.
The propagation was so terrible that
my planned final multi-hour mara-
thon came to nothing. At about 2300
local time | finished packing and my
operation as A51JS was over.

Early Wednesday morning we left
the Molithang Hotel and Thimphu far
Paro Airport. | felt really sad. The Druk
Airline plane left on schedule and so it
was good-bye to Bhutan after my three-
week stay. Once again we were not
allowed off the plane in Dhaka and by
lunch time | was back in Bangkok for
another two-day transit stay.

During this stay in Bangkok | ar-
ranged to get all my excess baggage
through as unaccompanied baggage,
a much cheaper solution. In Bangkok |
had a very strange fteeling that it had all
been a dream. Had anyone really
worked A51JS7? Had | really been in
Bhutan?

Back at home on Saturday afternoon
my mind was set at rest. The inevitable
pile of mail awaited my arrival, and a
great deal of it was for A51JS.

| would like to thank many people,
but if | thank Sherab Dorji maybe
that will be enough. Without his con-
tinued efforts on my behalf {and, for
that matter, on behalf of amateur
radio in the Kingdom of Bhutan) A51JS
would never have become reality.
To the members of the H.I.DX.A,
Club, to all my fellow DXers who
helped, and to the RSGB and the
ARRL—sincere thanks. All acknowl-
edgments of assistance appear on the
A51JS QSL card.

Tashi Dalek (may your journey be a
safe one). 73, Jim VKINS. ]



New AOR
Scanner

¢ Continuous
coveraog e
lexcept UHF TV

s AM, FM and wide
band FM tuning modes
*10 Scan Banks. 10 Search Banks
s Selectable Priority Channel

e Selectable Search Increments

AR1000 6-955KHz2
Total Price, Fraight Propasd s Permanent memary t]-’l":-i":l.t['l
(Express Shipping Opuonall =25 Day Satusfaction Guarantee

Full refund if not Satished
e No Frequencies cut out
o All normal accessories included
oS5z 67 B Hx134Dx 21/2°W

*499

COMMUNICATIONS

10701 E. 106th S5t. Indpls., IN 46256
Toll Free 800-445-7717

Visa and Mastercard =)
(COD shghtly higher) .- J
. - = - 5 A

i -\.._ ! E 4
FAX (317) 845-8794 e
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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. Our 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.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

BUCKMASTER
PUBLISHING
“Whitehall"’
Route 3, Route 56
Mineral, Virginia 23117

703-894-5777
800-282-5628
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CAT-100 AUTOMATIC CONTROL OPERATOR

* Digital Voice Clock
* 120 Channel Scheduler

* Five User Functions
# Control Authorization

* RS-232 Computer Interface

Breathe new life into your ““old”’ repeater controller. Add the CAT-100
to your existing system, and realize the features of controllers costing

thousands m y
S more 4631 N.W. 31st Ave. Suite 142

Ft. Lauderdale, FLA 33309
COMPUTER AUTOMATION TECHNOLOGY INC. - 0 i
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NEW YORK

$38/1000 -+
’ . Nessen County .
Thought you couldn't affard really good QSLs? These cards an EEZE
s FX

will change your mind! High Quality RAISED PRINTED QSL {

CARDS can be in your hands for only 4¢ EACH! Beautiful Ay I JAY A COHEN
Glossy ink on Ivory, Blue, Gray or Yellow 671b. Vellum Bristol Nis 317 Forest Ave
We print in blue ink in the format shown. If you don't want the . il O —
state outhine, we can remove it, and enlarge the callsign to
balance out the card. NO EXTRA CHARGE for ARRL , QCWA,
AMSAT logos or addimonal wording if we have the room
Order with confidence; these cards are the best value in Ham
Radio today! Your satisfaction is guaranteed! Questions about

our other cards or to discuss a custom (OSL are handled on NEtWOl’k QSL CEll’dS
our Rag-Chew line (318) 443-7261. MasterCard or ViSA orders P,0. Box 13200. Alexandria. LA 71315
only call TOLL FRee 1-800-256-2104 FAX: (318) 445-9940
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Radio Direction Finder

[

Improve Your World Image

i .

PC HF FACSIMILE 4.0 $99

A complete facsimile reception system
for the IBM PC or Compatible. Receives
up to 16 intensity levels.
Includes:
Demodulator 80 Page Manual
Software Tutorial Cassette
Frequency List Interpretation Guide
Features:
Print on E , or HP Laser Jel
Disk Save, ming, Image processing
Unattended Image Capture and much more

PC GOES/WEFAX S250

The Sulz;érDF

The igeal RDF! Inexpensive kits and assembled
units for use On-Foot, Mobile, or Base 100 to
250 MHz with 2 antennas Find stuck
transmitters. stolen radios, Interference
sources Non-ambiguous No overload
Use with UNMODIFIED HT, SCANNER, or
TRANSCEIVER No attenuator or "S5 meter
needed DF signals below the nolse DF
short signals Multipath errors cancel while
mobile-in-motion Used by FCC, State Dept,
US Army, State of Calif., Los Angeles County
Easy maintenance. Complete Documentation
For detalls send long SASE to

BMG Engineering, Dept 7, 9935 OGaribaldi,
Temple City, Calif.,, 91780, USA

Designed to receive imufes directly from
iy

U.S. and Soviet meteorological satellites.
Includes all of the above feature plus

a complete orbital tracking sytem and
resolution of up to 256 gray levels.

Software Systems Consulting

150 Avenida Cabrillo,"C", San Clemente, CA 92672
(71 44)—aA498—5S 784
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BARTER 'N’ BUY

Number 29 on your Feedback card

stuff isn't getting any younger!

If you don’t get many calls, too high.

Turn your old ham and computer gear into cash now. Sure, you can wait for a
hamfest to try and dump it, but you know you'll get a far more realistic price if you have
itoutwhere 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, garage, cellar and closet
shelves and get cash for your ham and computer gear before it's too old to sell. You
know you're not going to use it again, so why leave it for your widow to throw out? That

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost)—comes to 35¢ a
word for individual (noncommercial) ads and $1.00 a word for commercial ads. Don't
plan on telling a long story. Use abbreviations, cram it in. But be honest. There are
plenty of hams who love to fix things, so if it doesn’t work, say so.

Make your list, count the words, including your call, address and phone number,
Include a check or your credit card number and expiration. If you're placing a
commercial ad, include an additional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months
before the action starts; then be prepared. If you get too many calls, you priced it low,

So get busy. Blow the dust off, check everything out, make sure it still works right
and maybe you can help make a ham newcomer or retired old timer happy with that
rig you're not using now. Or you might get busy on your computer and put together a
list of small gear/parts to send to those interested?

Send your ads and payment to the Barter 'n’ Buy, Donna DiRusso, Forest Road,
Hancock NH 03449 and get set for the phone calls.

HAM RADIO KITS & ASSEMBLIES for vari-
ous QST & 73 construction articles. We also
offer books and electronic components. For
catalog, send legal size SASE w/45¢ postage
or$1.00to A & AEngineering, 2521 W. LaPal-
ma #K, Anaheim CA 92801. BNB259

QSLs TO ORDER. Variety of styles, colors,
card stock. W4BPD QSLs, PO Drawer DX,
Cardova SC 29039, BNB260

THE DX'ERS MAGAZINE Up-to-date, infor-
mative, interesting. Compiled and edited by
Gus Browning W4BPD, DXCC Honor Roll
Ceartificate 2-4. Send for free sample and
subscription information today. PO Drawer
DX, Cordova SC 29039, BNB261

AZDEN SERVICE by former factory techni-
cian. Fast turnaround. PCS-300 NiCads
$36.95. Southern Technologies Amateur Ra-
dio, Inc., 10715 SW 190 St. #9, Miami FL
S3157. (305) 238-3327. BNB262

AMP SUPPLY LK500ZC used little. Frequen-
cy counter mint, $150.00. Collins 32-53C,
$650. Howard (717) 458-6243 after 5 PM
EDT. BNB263

QSL CARDS- Look good with top quality
printing. Choose standard designs or fully
customized cards. Better cards mean more
returns to you. Free brochure, samples.
Stamps appreciated. Chester QSLs, Depl A,
310 Commercial, Emporia KS 66801, or FAX
request to (316) 342-4705. BNB434

SUPERFAST MORSE CODE SUPEREASY.
Subliminal cassette. $10. LEARN MORSE
CODE IN 1 HOUR. Amazing new supereasy
technique. $10. Both $17. Moneyback guar-
antee. Free catalog: SASE. Bahr, Dept 73-5,
1196 Citrus, Palmbay FL 32905. BNB531

SB-220/221 OWNERS: 20 detalled mods
which include 160-6 meter operation, QSK,
+anhanced p.s. 50% rebate for new mods
submitted! 9 pages of 3-500Z tech info. $11
postpaid. —Info. SASE, BOB KOZLAREK
WAZSQQ, 69 Memaorial Place, Elmwood Park
NJ 07407. BNB&81

ROSS' $588 USED November (ONLY)
SPECIALS: KENWOOD TS-120S $438.90,
T5-1305 $539 .90, TV-602 $229.90, TH-25AT
$229.90, TH-45AT $219.90, SM-220/W,BS8
$459.90, TR-2500 (AS IS) $109,90; ICOM
IC-781 $4,559.90, IC-761 $1,699.90, IC-730
$539.90, PS-15 $122.90, AT-100 $249.90;
YAESU FT-727R $279.80, FT-225RD
$589.90, PA-3 $25.90;, COLLINS 30L-1

(ROUND) $999.90, 75A-4/W FF4554-
08,F455J-31 (LIKE NEW WITH ORIGINAL
BOX) $999.90. LOOKING FOR SOMETHING
NOT LISTED?? CALL OR SEND S.A.S.E.,
HAVE OVER 190 USED ITEMS in stock.
MENTION AD. PRICES CASH, FOB PRE-
STON. HOURS TUESDAY-FRIDAY 9:00 TO
€:00, 9:00-2:00 P.M. MONDAYS. CLOSED
SATURDAY & SUNDAY, ROSS DISTRIBUT-
ING COMPANY, 78 SOUTH STATE, PRE-
STON ID 83263. (208) 852-0830. BNBG654

WRITTEN EXAMS SUPEREASY. Memory
aids from psychologist/engineer cut study-
time 50%. Novice, Tech, Gen: §7 each. Ad-
vanced, Extra: $12 each. Moneyback guaran-
tee. Bahr, Dept 73-5 1196 Citrus, Paimbay FL
32905. BNBE91

ROSS' $358 NEW November (ONLY)
SPECIALS: J.5.C. RG-213 500FT. $150.00;
KENWOOD TM-831A $6828.90, TS-T11A
£889.90, TM-241A $394.90, TS-790A
$1659.90, TS-B11A $1039.90, TS-4408
$1049.90, TS-440S5/WAT $1209.90, TM-731A
$625.90, TM-411A $339.99, TM-701A
$464.90; ICOM |C-765 $2439,90(open box),
IC-781 $5119.90, IC-24AT $534.90, IC-735
$934.90, IC-25A $289.90, IC-490A $509.90,
IC-701 $589.90; YAESU FT-747GX $709.90,
FT-757GX!l $1019.90, FT-TO3RTT $264.90,
FT-709R $289.99, FT-33R $259.90, FT-470
$394.80, FT411E $329.90, TEN-TEC 562
$1819.90, 961 $224.90, 222 $29.90, 425
$2,699.90. ALL L.T.O. (LIMITED TIME OF-
FER) LOOKING FOR SOMETHING NOT
LISTED?? CALL OR WRITE. Over 9004 ham-
related items in stock for immediate ship-
ment. Mention ad. Prices cash, F.O.B. PRE-
STON. HOURS TUESDAY-FRIDAY 9:00 TO
6:00, 9:00-2:00 P.M. MONDAYS. CLOSED
SATURDAY & SUNDAY. ROSS DISTRIBUT-
ING COMPANY, 78 SOUTH STATE, PRE-
STON ID 83263, (208) 852-0830. BNBT709

HAM RADIO REPAIR all makes, models. Ex-
perienced, reliable service. Robert Hall Elec-
tronics, Box 280363, San Francisco CA
94128-0363. (408) 729-8200. BNBY51

WANTED: Ham equipment and other proper-
ty. The Radio Club of Junior High School 22
NYC, Inc., is a nonprofit organization, grant-
ed 501(C)(3) status by the IRS, incorporated
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. Meet
WB2JKJ and the "'22 Crew'’ on the CLASS-
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ROOM NET, daily, 1100-1230 UTC, 7.238
MHz then from 1230 to 1900 on 21.395. We
look forward to meeting RADIO CLUB OF
AMERICA members and friends at the NY
Athletic Club during the RCA banquet on
November 16. Write us at: RC of JHS 22, PO
Box 1052, New York NY 10002. Round the
clock Hotlines: VOICE (516) 674-4072, FAX
(516) 674-9600, BNB782

“"HAMLOG' COMPUTER PROGRAM Full
features. 18 modules. Auto-logs, 7-band
WAS/DXCC. Apple, IBM, CP/M, KAYPRO,
TANDY, CR8 $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. PO Box 24810, Philadelphia PA
19130. BNBB12

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) 956-3024. BNB874

INEXPENSIVE HAM RADIO EQUIPMENT.
Send postage stamp for list. Jim Brady—
WA4DSO, 3037 Audrey Dr., Gastonia NC
28054, BNB830

WANTED: BUY & SELL All types of Electron
Tubes. Call toll free 1 (800) 421-9387 or 1
(612) 429-9397. C & N Electronics, Harold
Bramstedi, 6104 Egg Lake Road, Hugo MN
55038. BNBS0O

ELECTRON TUBES: All types & sizes. Trans-
mitting, receiving, microwave. . .Large in-
ventory = same day shipping. Ask about our
3-500Z special. Daily Electronics, PO Box
5029, Compton CA 90224. (B00) 346-
6667 . BNB213

COMMODORE 64 HAM PROGRAMS—8
disk sides over 200 Ham programs $16.95.
25¢ stamp gets unusual software catalog of
Utilities, Games, Adult and British Disks.
Home-Spun Software, Box 1064-BB, Estero
FL 33928. BNBS17

BATTERY PACK REBUILDING: SEND
YOUR PACK / 48HR SERVICE. ICOM: BP2/
BP3/BP22 $19.95, BP5 $25.95, BP7/BPS
$32.95, BP70 $29.95. KENWOOD: PB21
$15.95, PB21H $21.95, PB25/26 $24.95.
YAESU FNBS $19.95, FNB10 $23.95, FNB11
$27.95, FNB4/4A $36.95, ""U-DO-IT IN-
SERTS” ICOM: BP2 $17.50, BP3 $16.95,
BPS $22.95, BP7/8 $27.50, BP22 $17.95,
BP70 $25.95, KENWOQOD: PB21 $12.95,
PB21H $18.95, PB24/25/26 $19.95. TEMPO:
S51/2/4M15 §22.95. YAESU: FNB4/4A $32.95,
FNBS9 $16.95, FNB10 $18.95. AZDEN:
$19.95, "NEW PACKS W/CASE:" ICOM BP5S
OR BPS8B (BASE CHG ONLY) $39.95. YAE-
SU: FNB2 $19.95, FNB12 $44.95. SANTEC:
142/1200 $22.95. FREE CATALOG. $3.00
Shipping/order. PA+6%, VISA-MIC + $2.
CUNARD, R.D. 6 Box 104, Bedford PA
15522. (814) 623-7000. BNB931

LINK & REPEATER CONTROLLERS Build
from blank boards or purchase assembled.
The Link Controller appeared in December
'89 Q5T and the Repeater Controller is load-
ed with features. Send $2.00 for information
to Gary Weiss, 1098 Oakhurst Drive, Slating-
ton PA 18080. BNB932

SATELLITE MONTHLY AUDIO CODES 1
(900) HOT-SHOT intended for testing only.
$3.50 per call. BNB938

SEEKING ASSOCIATE (company or individ-
ual) to build and sell amateur related devices
or services in USA, RF, audio, digital. Has to
have software value-add for lower production
costs. Will do programming. (41) 1 322 8943.
John Ciana HB9AKQ, Im Altried 1-B, CH-
B051 Zurich Switzerland. BNB240

HOME-BREW—PROJECTS LIST SASE
WBZ2EUF, Box 708, East Hampton NY 11837,
BNBO943

WANTED IEM-PC/CLONE AND PACKET
equipment for Russian amateur emergency
radio service—tax deductible. Dave Larsen
KK4WW., PO Box 341, Floyd VA 24091. (703)
763-3311/382-4458, BNBo4S

HAM RADIOS DON'T DIE! They just get re-
paired by K-Gor Electronic Repair, Inc., 6154
Circle View Drive, Kansas City MO 64118.
(816) 454-6700. BNB852

YOU CAN BE AN AUTHOR for the Blacks-
burg Group—whole book or chapter on ama-
teur radio topics. David Larsen KK4WW,
Blacksburg Group, PO Box 1, Blacksburg VA
24063-0001. (703) 231-647B/763-3311.
BNB955

WANTED: Pre-1980 microcomputers and
publications for museum. KK4WW, Dave
Larsen, Blacksburg Group. PO Box 1, Blacks-
burg VA 24083. (703) 763-3311. BNB956

WANTED: Your help donating IBM-PC clone,
technical and callbooks for IARN emergency
radio service in USSRA. | will personally deliver
equipment to UBSWE. David Larsen
KK4WW. (703) 763-3311. BNB957

25-420 MHZ MILITARY AVIATION FRE-
QUENCY DIRECTORIES for NORTH AMER-
ICA—over 20,000 newly researched listings.
Send SASE info to: for-HAFP3, Box 754, Flem-
ington NJ 08822-0754. (201) 806~
7134, BNBS58

BACK-PACKET Jump back-and-forth
between packet radio and any MS-DOS
application with the press of a key. Source
code included. $19.95 to WA4APL, 6521
Creekstone Place, Charlotte NC 28213.
BNB959

FREE Ham Gospel Tracts, SASE, N3FTT,
5133 Gramercy, Clifton Hts. PA19018,
BNBSE0

MacSAMUEL MORSE CODE TUTORIAL
SOFTWARE for the Macintosh. Speeds 1o
80 wpm. Standard or Fransworth moda.
Random character and word generation.
Random QSO simulation. Also, send code
from your own text files. Send $22.00 plus
$2.00 shipping and handling to: Avant Sys-
tems, PO Box 5437, Pittsburgh PA 15206.
BNB962

YOU CAN FLOOD YOUR MAILBOX, Elec-
tronic Catalogs, elc., guaranteed! Send $3.
Electro/info, 3037 Audrey Drive, Gastonia NC
28054, BNB963

MOTOROLA MOCOM 70 100 watt, hi-band, 4
fraq PL with System 90 control scanner and
PA/siren complete, all cables, antenna, mic,
speakers. $900.00. Rick Frankovsky N3FYX,
RR1 Box 301A, Nicholson PA 184486. (717)
942-6535. BNB964

AMIGA, MACINTOSH, ATARI XL/XE/ST
Amateur Radio public domain software,
$4.00/disk. SASE for catalog. Specify com-
puter! WA4EFH, Box 16846, Orange Park FL
32067-1646. BNBSE5

PRINTED CIRCUIT BOARDS for projects in
73, Ham Radio, QST, ARRL Handbook. List
SASE. FAR Circuits, 1BN640 Field Ct., Dun-
dee IL 60118. BNBOEE

COLLINS KWM-2, PM-2 $450. Galaxy V,
VFO, station console, 2000 linear & powaer
supplies, $300. Kenwood TS-430S, Astron
354, $750. Wanted HF amplifier using 3-
500Zs. KJEKK, Box 898, Pahrump NV 89041,
(702) 727-T181. BMNB9G8

AUTHORIZED AMIGA & COMMODORE Ser-
vice Center. Send SASE for price list. Callen-
der Electronics, PO Box 363, Bakerstown PA
15007. BNBI71



Z ECTORITINDER

ZERO~-IN HAND-HELD
THE SIGNAL! PHASE SENSE
ANTENNAS FOR
| VHF DIRECTION
=2 FINDING. USES

% ANY FM XCVR.
COMPASS GIVES
DIRECTION.

= STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
Vil WRITE OR CALL FOR
"'-:..ﬁ" HCFRE INFO.

$3.50 SHIPPING & TYPE VF=142

CA. ADD TAX) $129.95 619~

j\/nanm ENGINEERS 565-1319

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA. 92111

CIRCLE 76 ON READER SERVICE CARD

PﬂCket'G OLD vi.2

o PC-Pakratt users:
Upgrade to GOLD!

Upgrade offer: Send usyour PC-Pakratt disk
H!ﬂl;l:lg with $49.95 (Ca res add 6.25%) and we'll
send you the upgrade you've been waiting for,
Packet-PLUS users can upgrade for $29.95, and
Packet-GOLD 1.0 users can upgrade for $10. Com-
plete with 75-page bound manual.

Features: Multiple connects made easy with
automatic “next session” Key, adjustable split
screen monitor (net-vu), DOS Shell to either EMS
or disk, binary file transfer to or from remote
remote directory, transfer stats (effective bau
rate, “e-complete, est. time), PK-88/232 maildrop
support, brag files, expanded text editor, in-
tegrated setup, memory usage screen, supports
any serial port address and interrupt, TNC file and
current parameters editor, Quick-connects &
NETROM support, QSO log, name log, phrase keys
(Alt-0..9) with name and eall macros, save gsos by
callsign (if desired), and our new CONFERENCE
MODE with multiple conferences. Text headers
with callsign and name. Great for nets, discus-
sions, or emergencies. You thought multiple ses-
sions was nice” How about multiple conferences!!

How to Order: First time buyers, send $59.95
(Ca res add 6.25%) to: InterFlex Systems Desi
Corp., P.O, Box 6418, Laguna Niguel, CA ‘}26021-
6418 or call (714) 496-6639 for COD orders ($5
additional). For UEgrildEE. follow instructions and
pricing outlined above. Thanks for your order.

CIRCLE 77 ON READER SERVICE CARD

UNIVERSAL PANORAMIC INDICATOR

IP-173/U
Basic coverage 5 MHz +500 kHz
Internal mixer allows use on almost

any IF frequency.
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SRC-10
REPEATER/LINK

= e

DTMF muting

Intelligent ID'er
Auxiliary outputs
Easy to interface
Alarm monitor input
Telemetry response tones
Low power CMOS, 22ma @ 12v
Detalled application manual
Programmable COS polarities
Repeater & link courtesy tones
Synthesized link/remote base capabiiity

5149-0 o Tasted .
CREATIVE CONTROL PRODUCTS

3185 Bunting Avenue
r . Grand Junction, CO 81504 .
s (303) 434-9405 '

CIRCLE 306 ON READER SERVICE CARD

CABLETV CONVERTERS

Why Pay A High Monthly Fee?
Save $100’s A Year

* All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, and more.

¢ 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

$60.00 Indicator unit
$25.00 Power supply
$15.00 Complete service manual reprint

N. E. Litsche
P.0O. Box 191
Canandaigua, NY 14424-0191

716-394-9099 716-394-0148
FAX 716-394-8329

Electronic Engineering
P.O. Box 337, Barrington, IL 60011
FREE CATALOG

1-800-542-9425

INFORMATION

1-708-540-1106

CIRCLE 386 ON READER SERVICE CARD

FOR KENWOOD®

Add both a one finger Tuning
hole, plus display your call sign
on your knob. For Kenwood
1S-140S, TS-440S, TS-680S.

Mail $6.00" to.
HAM IT UP

PO. BOX 779
LOMPOC, CA 93438

*Includes all shipping. handling., & taxes

CIRCLE 111 ON READER SERVICE CARD

POWER CONDITIONERS

ELECTRONIC LINE VOLTAGE
REGULATORS made by
Deltron for Wang Computer.
Full magnetic isolation pro-
vides "clean" 120 VAC power
output for valuable voltage-
sensitive equipment and pro-
tects from damage and infor-
mation loss caused by line
"surges’and "sags’. Powerinput: 95-130 VAC 60 Hz with
low input shutdown @ 50% of nominal. Has four 3-
conductor outlets. 7.8x13x10.4, NEW:
#SC-50-PC, 500 VA output; 36 lbs
#SC-100-PC, 1000 VA output; 45 Ibs

$325.00

4-400A/3-500Z TUBE SOCKET, as used in Henry Radio
products. 3.6" dia stainless ring with ceramic insulated
silver-plated contacts. Oron #410-S, NEW: $27.00 ea.

Prices F.0.B. Lima, 0. - VISA, MASTERCARD Accepled.
Allow Tor Shipping + Write for latest Catalog Supplement
Address Depl. 73 + Phone 419/227-6573

FAIR RADIO SALES

1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802

CIRCLE 75 ON READER SERVICE CARD

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

"
e

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 ¢ 1.25 postage MY Res. add sales tax

The MEADOWLAKE Corp.

Dept. V, P.O. Box 497
Morthport, Mew York 11768

CIRCLE 55 ON READER SERVICE CARD

Custom Embroidery
606-371-8200

Wear your name and, or call signs! Clothing with your club
insignia and name. Personal service and custom designs.

# Baseball caps—foam with mesh back, adjustable size

(callsonly) ... ... iraid N A P i $6.00
* T Shirts—heavyweight 50/50blend . . ............. $6.50
+ Sweatshirts—50/50blend .. ........ R $15.00

* Nylon Jacket—flannel ined ... ... $25.00
DS | e T . $30.00

Specify color: white, black, navy, or red,
and size: S-XXLG and youth
sizes (T shirts and sweat-
shirts) S-L. All
arders prepaid.
Add $2.00 for
shipping and
allow 2-4 weasks
for delivery. For
additional colors
and custom infar-
mation, call :
BOB-371-8200.

B W
Custom Embroidery Yitix. = =
6591 Louise Court /W* i";«:}_ 4

o

Florence, KY 41042

CIRCLE 29 ON READER SERVICE CARD
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DEALER DIRECTORY

CALIFORNIA

San Diego
Hard to find parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals—from nuts &
bolts to laser diodes. . . Electronically
speaking, Gateway's got it! M-F 9-
5:30. Sat. 9-5. GATEWAY ELEC-
TRONICS, 9222 Chesapeake Drive,
San Diego CA 92123. (619) 279~
6802.

Denver

Hard to find parts, surplus electronics,
standard line tems. Hams, hobbyists,
industrial professionals—from nuts &
bolts to laser diodes. . . Electronically
speaking, Gateway's got it! M-F 9-
5:30. Sat. 9-5. GATEWAY ELEC-
TRONICS, 5115 N. Federal Bivd. #32-
B, Denver CO 80221. (303)
458-5444.

DELAWARE
New Castle

Factory authorized dealer! Yaesu,
ICOM, Kenwood, Ten-Tec, AEA,
Kantronics, DRSI Mfg., Ameritron,
Cushcraft, HyGain, Heath Amateur
Radio, Heil Sound. DELAWARE AMA-
TEUR SUPPLY, 71 Meadow Road,
New Castle DE 19720. (302) 328-
7728.

IDAHO

Preston

Ross WB7BYZ has the largest stock of
amateur gear in the intermountain
West and the best prices. Over 9,000
ham related gear in stock. Call us for
“all" your ham needs today. ROSS
DISTRIBUTING CO., 78 S. State, Pre-
ston ID 83263. (208) 852-0830.

Wellington

We have it! AEA, ASTRON, BUTTER-
NUT, CALLBOOK, COMET, DIA-
MOND, HEATHKIT, HUSTLER,
KANTRONICS, LASER COMPUT-
ERS, MFJ, RADIO SHACK, SMILEY
ANTENNAS, TEN-TEC, VALOR AN-
TENNAS & more. Small town service
with discount prices. DANDYS, 120 N.
Washington, Wellington KS 67152.
(316) 326-6314. Circle Reader Ser-
vice 263 for more information.

= S MSSouRY
St. Louis

Hard to find parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals—from nuts &
bolts to laser diodes. . . Electronically
speaking, Gateway's got it! M-F 9-
5:30. Sat. 9-5. GATEWAY ELEC-
TRONICS, 8123 Page Blvd., St.
Louis MO 63130. (314) 427-6116.
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Jamestown
Western New York’s finest amateur ra-
dio dealer featuring ICOM-Larsen-
AEA-Hamtronics-Astron. New and
used gear. Ba.m. 10 5:30 p.m., Sal. and
Sun, by appointment. VHF COMMUNI-
CATIONS, 280 Tiffany Ave.,
Jamestown NY 14701. (716) 664-
6345, Circle Reader Service number
129 for more information.

Manhattan

Manhattan's largest and only ham and
business Radio Store. Featuring MO-
TOROLA, ICOM, KENWOOD, YAE-
SU, AEA, SONY, BIRD, TEN-TEC, etc.
Full stock of radios and accessories.
Repair lab on premises. Open 7 days
M-F, 9-6 p.m.; Sal. & Sun., 10-5p.m.
We ship worldwide. BARRY ELEC-
TRONICS, 512 Broadway, New York
NY 10012. (212) 925-7000. FAX
(212) 925-T001.

[EECREOE M ST GMND IT O | SRR
Columbus
Central Ohio's full-line authorized
dealer for Kenwood, ICOM, Yaesu, Al-
inco, Info-Tech, Japan Radio, AEA,
Cushcraft, Hustler, and Butternut. New
and used equipment on display and
operational in our 4000 sq. fi. store.
Large SWL department, too. UNIVER-
SAL RADIO, 1280 Aida Drive,
Reynoldsburg (Columbus) OH
43068. (614) 866-4267.

| PENNSYLVANIA |

Trevose

Authorized factory sales and service.
KENWOOQOD, ICOM, YAESU, featuring
AMERITRON, B&W, MFJ, HYGAIN,
KLM, CUSHCRAFT, HUSTLER,
KANTRONICS, AEA, VIBROPLEX,
HEIL, CALLBOOK, ARRL Publica-
tions, and much more, HAMTRONICS,
INC., 4033 Brownsville Road, Tre-
vose PA 19047. (215) 357-1400. FAX
(215) 355-8958. Sales Order 1-800-
426-2B20. Circle Reader Service 379
for more information.

L = TREXAS e
Dallas

Iin Dallas since 1960. We feature Ken-
wood, ICOM, Yaesu, AEA, Butternut,
Rohn, amateur publications, and a full
line of accessories. Facotry authorized
Kenwood Service Center. ELEC-
TRONIC CENTER, INC., 2809 Ross
Ave., Dallas TX 75201. (214) 969~
1936. Circle Reader Service 74 for
more information.

Houston
Hard to find parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals—from nuts &
bolts to laser diodes. . . Electronically
speaking, Gateway's got it! M-F 9-
5:30. Sat. 9-5. GATEWAY ELEC-
TRONICS, 9890 Westpark Drive,
Houston TX 77063. (713) 978-6575.

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 Amateur Radio Today,
Box 278, Forest Road, Hancock NH 03449,



Never Say Die

Continued from page 4

much too late. If the League has been
doing their WARC-'92 homework I'm
not aware of it. . .and |, unlike reason-
able men, read those boring board
minutes in QST, which is certainly
where | should find out what, if any-
thing, is being done.

Yes, if | generously donate to the
cause, | expect I'd help pay o provide
some ARRL directors (and their
families) with a great vacation. I'd prob-
ably also be paying their salaries while
they're away from work. Would my
generosity help them stay in the
world's most expensive hotels instead
of the places | would go?

Yes, | know it was unreasonable, but
somehow | managed to fight off the
urge to answer their call for money.

A Club Opportunity

You've been reading my editorials
on killer electric blankets and water
beds. You've been reading the same
news in almost every news magazine,
S0 you may by now almost about have
begun to suspect that | did my home-
work before writing.

We've shown you how to build a mil-
ligaussmeter to check homes for safe
60 Hz field strengths. Now, has your
ham club bought or built a gaussmeter
and gotten publicity in your local pa-
pers and over local radio (and TV) sta-
tions, offering to gauss out homes for
people who are wondering if they are
exposing themselves and their chil-
dren to dangerous low frequency
fields?

What a great opportunity to get pub-
licity for your club, and to provide a
desperately needed community ser-
vice. Or is your club made up entirely of
reasonable men who are incapable of
imagination and frozen by inertia?
Your club could easily save dozens 1o
hundreds of lives and have a ball while
doing it.

Yes, the local power company will
probably fight you tooth and nail, pooh-
poohing the whole exercise. Remem-
ber how the tobacco companies
bought scientists to explain that there
really was no absolute proof that
cigarettes kill you? The power compa-
nies have invested in the best scien-
tists their money can buy and they are
singing the same tired song. But I'll bet
none of the power company people,
their lawyers or their scientists are us-
ing electric blankets any more.

How many children can you save
from leukemia? How many people
from deadly brain tumors? I'll be
watching the club newsletters to see
what your club is doing. | haven't seen
one peep yet in any newsletter. Darn,
there | go being unreasonable again!

But this is just one example. With
some imagination your club could get
into the papers several times a year.
There's always something newsworthy
going on, once you get thinking in
those terms. Some clubs make a big
deal out of Field Day and get a whole
page in the newspapers, plus a few

minutes in the evening news. That's
solid gold selling of our hobby.

Yes, sigh, someone has to do the,
sigh, work of writing the news releases,
calling the editors, and organizing the
promotion. No reasonable man would
volunteer for that. Heck, no one with
any sense (reasonable) volunteers for
anything. Let someone else do it. . .|
think I'll have a beer.

De-Blathering

It was RTTY that got me into this
whole publishing mess 40 years ago.
Well, there was one aspect of RTTY
that was really great. Without that, |
don’t know if I'd have gotten hooked so
thoroughly.

Let me be blunt. Even 50 years ago,
i 1940, most ham contacts were rou-
tine and boring. It's incredible how littie
that down side of amateur radio has
changed in 50. . .probably 70 years.
But RTTY, in addition to being a sub-
stantial technical achievement, provid-
ed two additional bonuses.

First, since it required a lot of build-
ing and a good deal of effort to get the
equipment and get it running, the
chaps who managed that hurdle
weren't average hams. | found most of
them very interesting to contact.

year was another saga worthy of a few
minutes of tape. Or my DXpedition to
St. Pierre last year.

If | had these stories on tape, I'd be
more likely to run 'em and perhaps
provide slightly more interesting con-
tacts. I'm lazy, like almost everyone
else, so | tend to not get involved in
long stories during my contacts.

Yes, this sort of thing can easily get
out of hand. . .and the next thing you
know we'd have more ham broadcast-
ing stations sending out '“ham bul-
letins™ ten times a day on 14,285 or
something.

As anyone knows who's sat through
my talks at hamfests, | can go on for
hours. And that's without any ques-
tions. They trigger even more talk. With
only the slightest of encouragement 'l
bet | could provide enough talk to keep
a 24-hour a day ham broadcast going
for weeks.

Do you know that the first trans-At-
lantic ham contact was made by a pi-
rate and that no one knows to this day
who he was?

Let's see if you can hook your cas-
sette recorder into your rig and keep
the RF feedback out. With that techno-
logical leap maybe we can organize
some more interesting contacts.

“Kids today aren’t exaggerating when they
say they don’t have time for ham radio.”’

Second, most of us put in punched
tape systems for automatic transmis-
sions. This meant that | could put to-
gether rather extended pieces on inter-
esting subjects without the pressure of
knowing someone was waiting on the
other end for me to get through typing.
I'd write and punch the stuff into tape at
my leisure. Then, during a contact,
when something came up which was
covered by a punched tape, |'d reach
up and pull the tape off a hook and feed
it into the tape transmitter and it would
zip through at 60 wpm. Since | had a
wide variety of interests, | had lots of
punched tapes hanging handy.

Also, if the incoming message
looked interesting | could turn on the
tape punch and save it for re-transmis-
sion to someone else. Remember, this
was back before magnetic tape was
available. We did have wire recorders,
but they weren’t easy to use.

During the last 40 years tape record-
ing technology has progressed re-
markably. Yet how many hamshacks
have a cassette recorder?

| wonder if anyone has thought about
making cassettes on topics which
might be of interest to the chaps being
contacted? It wouldn’t be a big deal to
have a bunch of five and ten minute
cassettes to tell about things of inter-
est.

For instance, | have a cassette which
is being sold through gift shops all over
New Hampshire. It's called, "How To
Speak N'hamsha Like A Native.” How
| got the idea for this, made it and put it
on the market is an interesting story.
My skin diving trip to the Caribbean last

Those of you who've been into slow-
scan have been using your cassette
recorders 1o save pictures from DX con-
tacts. . .and to send your own SSTV
programs. Some of these programs
are pretty good. Years ago | held an
SSTV contest for the best programs
and | got dozens of first rate ones.

The next time you're sitting there
reciting your name, QTH, and other
such trivia for the several thousandth
time, give some thought to having a
few programmed cassettes at hand to
spice up your QS0s.

If you have a computer with a hard
disk you can put the info on it, making it
even easier to access. And you'd have
something to write about, too.

Thanks, Horace Mann

When the federal government took
over education in America and institut-
ed compulsory schooling, it was with
the goal of managing the mass popula-
tion and producing people whose be-
havior could be predicted and con-
trolled.

It all started in Massachusetts
around 1850, by the way. It took them
over 30 years to overcome the public’s
resistance. . .sometimes with guns.
it's perhaps interesting that the literacy
rate was 98% before compulsory edu-
cation and has never gotten above
919% since in Massachusetts. Why, it's
almost enough to make someone
think!

Under this system our children are
separated from other age and social
class groups and held captive for some
30 hours a week. They sleep about 56

hours, watch TV 55 hours (national av-
erage), spend about eight hours a
week getting ready, going and coming
home, plus seven hours a week on
homework (unless they're Asians),
which leaves them around 12 hours of
theirown. . .ortotalk with their families.
Is it any wonder we have millions of
brainwashed '‘reasonable’’ people
coming out of this cookie-cutter system?

For some reason | was aware of how
bad the system was and | despised it. |
didn't see much difference between
being a kid and being a slave. | was
about 12 when | figured this one out.

The great American people mold
works fine. . . for America. It sure
stinks for individuals. Our federal
school system is a socialist system. It’s
dictated by the federal government
.. .the same system they used to try
and run businesses in the USSR
and the Eastern Bloc with such disas-
trous results. The government is un-
able to handle a planned economy. . .
and that includes education as well as
transportation, communications and
so0 on. You can’'t name one business
the government has ever been in that it
didn't screw up. And that, sadly, in-
cludes the government itself. What a
mess!

Kids today aren’t exaggerating when
they say they don’t have time for ham
radio. Not unless they can get away
from TV. Talk about an addictive drug!
Millions of women get enormously up-
set if they miss their soap operas. Even
if they're out working they tape 'em. TV
is entertaining. It's FREE!. . .par-
ticularly if you fast forward through the
commercials. Most of it is mental chew-
ing gum.

With TV so entertaining, and with
kids being fed it every day from birth
on, it's no wonder that they have so
little interest in reading and hobbies
other than video games. School, which
is compulsory, is so dull it destroys
their interest in learning. And with
schools adjusted to demand a mini-
mum of effort, we have the recipe for
today’s kids.

In a few schools the teachers have
gotten together to fight the system.
They've made monumental efforts to
get the parents interested in their chil-
dren’s education, and the resuits have
been spectacular. | don’t know what'’s
going to happen to the kids when they
get into the usual old fashioned
garbage compactor high school. Per-
haps it'll turn them back into reason-
able people.

Progressive schools are starting to
encourage after-school clubs again.
Teachers are giving the extra time de-
spite the non-union hours involved. If
you have an unreasonable ham club
president perhaps he can talk with the
school principal and arrange to have
your club members elmer a school ra-
dio club. The time is ripening for this as
a few schools try to fight their way out of
mediocrity. We hams have a lot to of-
fer. Heck, we might even manage to
cut in on the kid's TV watching.

The reasonable approach is the Rus-
sian one. (1) It can't be done. (2) I'm

tired. [EE3
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Bill Brown WBBELK
% 73 Magazine
Forest Road
Hancock NH 03449

The 73 ATV Balloon

Living near the Atlantic Ocean is
great. . .unless you're trying to launch
a balloon package and have it land on
solid ground! After several weekends
of high winds in the jet stream (guaran-
teed splashdown in the ocean) and bad
weather at the launch site, we finally
got a winner on July 23rd. It was a
perfectly calm day, allowing us to easi-
ly inflate the balloon outside. Liftoff
occurred at 2:03 p.m. EDT, from the
parking lot of 73 headquarters in south-
western New Hampshire. The balloon
slowly headed off toward the Nashua/
Derry area.

The balloon payload consisted of a
100 milliwatt 2 meter FM transmitter
(144.340 MHz) with a Digitalker™ al-
timeter. The ATV payload consisted of
a 1 watt P.C. Electronics KPA5-RC
(their new R/C ATV transmitter mod-
ule) transmitting on 426.25 MHz along
with a video |D board with four special
graphic screens.

The HF nel was operated on 7.155
MHz by net control stations Bob
N1EDM and Carl N1FYZ. Bob and
Carl did an excellent job running the
net and keeping everyone updated
on the launch progress. Al 73 head-
quarters, David N1GPH provided a
blow-by-blow description of the launch.
At least 70 stations from all over the

Number 32 on your Feedback card

Ham Television

northeast provided continuous recep-
tion reports and helped track the bal-
loon's progress across New Hamp-
shire.

Ups and Downs

Although the 2 meter signal died at
50,000 feet, strong reception was re-
ported all over New England. The talk-
ing altimeter/ID was only partially suc-
cessful. The ID worked OK but the
altimeter section just relayed random
numbers. Apparently a wire broke
loose on the board.

The ATV signal was received over
maost of New England at P3 1o P5 lev-
els. The balloon signal even brought
up the W1NRE ATV repealer in Wesl
Haven, Connecticut. The furthest
north reception of the ATV signal was
reported by VE2BOS in Quebec City,
Canada (P1); to the south, W2DTC saw
a P2 picture in Red Bank, New Jersey.
Mike WA1TPTC reporied a P5 picture
from 60 miles away from his portable
station on top of Mt. Agamenticus,
Maine.

My computer prediction indicated a
possible touchdown just east of Derry,
New Hampshire. | told Warren
WEB1HEBB he should get out a large net
and try to catch the payload since he
lived near Derry. It appeared that the
package landed within a mile of his
house!

Into the Swamp

At least six chase vehicles swarmed
into the area looking for the payload.
Members of the

Photo A. The 73 balloon ready for launch. Left to nght: Nuge
WB8GLQ, John N1HFE and Mary Cassidy.
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Interstate Re-
peater Society
(IRS) and hams
from across
southern New
Hamsphire
teamed up to
track down the
balloon. Two of
the trackers had
a mobile ATV
station as well
(KA1CRN and
WA1IPTC). Spe-
cial thanks go
out to Larry
KA1CRN, John
N1HFE, Arnie
N1BAC, and
Dave N2GE for
their repeated
visits to the
launch site dur-
ing the previous
scrubbed efforts.

Overhearing
the chase effort
on the Derry re-
peater, a pass-
ing pilot offered
to give one of
us a ride in his
Cessna to help
search the area.

FU2NSD/I
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Photo B. Balloon transmission as received by Mike
WATPTC on Mt. Agamenticus, Maine (60 miles

distance).

Lane WAILCW llew along with a
scanner on 426 25 MHz. He acquired
a definite signal near a swamp.
Al one point he shouted, "l see
a bright orange parachute-like object
in someone’s backyard. . A lot of
people are crowded around it!"" Bill
WA1DMV drove up to the house to
investigate. He walked behind the
house 10 observe a dozen folks sit-
ling around a large orange picnic blan-
ket, With an airplane circling above
them and Bill walking in on them carry-
ing an HT, I'm sure they thought they
were in the middle of a government
raid!!

Using the chase plane's best loca-
tion fix and plotting beam headings
from all over the region, we were able
to triangulate the balloon payload's
position within a mile or two. As near as
we can tell, the payload landed in a
mosquito-infested swamp near Big
Island Pond. The area is filled with
bogs and quicksand which made re-
covery impossible. We hope to search
the area again when it freezes over and
the killer mosquitos die out!

Since the launch, two low allitude
search flights have been made. Lane
WAILCW and Mike WB2WNX did a
photo survey of the area four days
after the flight. The following day |
went on another airplane trip with Rich
KB4N and Gene WA1TUXA (o take
another look. Nothing has been seen
as yet,

Stratonet Sky Beacon Success

The first flight of the K4BV Sky Bea-
con 1 last July was stopped short when
the balloon ripped open at 2600 feet.
Apparently a small hole developed
near the nozzle while they were hold-
ing onlo the balloon during high winds
before launch

Live Camera Flight

After several weeks of redesign,
John Bayne N4EEB, Vic Leisner
W3LGV and Bill Leisner W2MPU put
together a whole new package. Their
latest attempt was a success! Launch
occurred Sept, 15th at 10:43 a.m. EDT
from the Deland airport, about 20 miles
west of Daytona Beach. Their new
package contained a 1 walt 2 meter FM
iransmitter which relayed a tone se-
quence indicating internal and exter-
nal temperature as well as the altitude.
The ATV payload consisted of a

Uniden B/W camera mount-
ed in the bottom of the pack-
age. A transparency with
the callsign written on it was
suspended in fromt of the
lens. Talk about a high tech-
video overlay! The transmit-
ter operated on 434 MHz us-
ing a P.C. Electronics
KPAS-RC. The antenna was
a dual-band vertical mount-
ed on top of the payload. To
conteract the spinning prob-
lem encountered on previ-
ous balloon flights, a balsa
wood weathervane was at-
tached to the package. It ap-
parently worked oul very
well as excellent views of
the Earth below were received over the
whole state of Florida clear down to the
Keys. The weathervane did its job—
the image was very stable during the
ascenlL

At the highest altitude, the 2 meter
signal was heard as far away as
Valdez, North Carolina, by W4YIU. Re-
ception of the 2 metler beacon and ATV
receplion was reported in a good por-
tion of the Southeast.

The HF net operated on 7.155 MHz,
with Frank KB4T as net control. The
net sounded much like a NASA launch
with remote patches directly 1o the
launchsite on 2 meters. In addition,
Ernie K4RBD linked the launch prepa-
rations and the liftoff back 1o the K4BV
ATV repeater in Daytona Beach. Al-
though the net control station was 20
miles away from the launch site, he

Phota C. The K4BV Sky Beacon bal-
loon at launch. Deland Airport, Florida.
Photo by John Bayne N4EEB.

could watch the launch aclivities via
the repeater and report it all to the net.
Stations in the Daytona Beach area
were watching the pre-launch activities
as well.

After rising for 1 hour and 43 minutes
the balloon burst at 94,000 feel. During
descent the balsa weathervane broke
off, causing the package to spin
around at rates approaching 92 RPM!



Photo D. Ken Vanslette WB4FKL is boosted up to grab Sky Beacon 2 from the tree.

¥

Larry Webster N4URS (left) and James Crabtree N4VZL (right) aid in the effort.

Phato by John Bayne N4EEB.

Photo E. Larry Webster N4URS proudly displays his find! James Crabtree N4VZL
(left) radios the news back to the rest of the chase team.

Vic W3LGV used his SSTV converter
to freeze-frame the images which
showed the roads and canals during
the final stage of descent. He was actu-
ally able to find the balloon's location,
using a road map of the area to help
direct the chase team to the right spot.

Recovery

There were six chase teams and two
airplanes involved in the tracking and
recovery effort. Bill Marse WA40BY
flew alongside the payload in his plane
during the first 14,000 feet after take-
off. Bill WAMPU and Bruce KB4GW
took off in the second plane during the
descent to aid in the search effort. It
took about two hours to home in on the

signal after landing. As members of the
chase team closed in on the landing
site they started to receive snow-free
images from the payload. They were
surprised to see the smiling face of
Larry Webster N4URS peering up into
the camera lens as the package dan-
gled from a tree limb 25 feet above him.

The final touchdown point was 15
miles east of the launchsite near the
town of Samsula (New Smyrna area).
According to the tracking crew, the
package had headed out to sea for
awhile. Fortunately, a few minutes be-
fore landing it caught an onshore wind
which brought it back to solid ground. It
was found just seven miles short of the
Atlantic coast.

AMATEUR TELEVISION

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. If it is being done in your
area on 70 CM, all you need is one of our TVC-4G ATV
420-450 MHz downconveters, add any TV settoch 3
and 70 CM antenna. Others may be retransmitting
weather radar during significant storms. Once you get
bitten by the ATV bug - and you will after seeing your
first picture - show your shack with the TX70-1A com-
panion ATV transmitter for only $279. It enables you to
send back video from your camcorder, VCR or TV
camera. ATV repeaters are springing up all over - check
page 411 in the 90-91 ARRL Repeater Directory. Call
for a copy of our complete 70, 33 & 23 CM ATV catalog.

(31 3) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS “om (WEORG)

2522 S. Paxson Ln Arcadia CA 91007  Maryann (WB6YSS)

HAMS SHOULD BE SEEN
AS WELL AS HEARD!

A PICTURE IS WORTH 100 WPM/CW!

ANY LICENSE CLASS HAM CAN COMMUNICATE USING LIVE TV
ON THE UHF AND UP FREQUENCIES. TRANSMIT ANY VIDEO
SOURCE, COMPUTER,
PACKET, RTTY, VIDEO
TAPE, LIVE CAMERA,
NASA SATELLITE
FEEDS, HAM MEETINGS,
PUBLIC SERVICE ACTIVI-
TIES, WEATHER, ETC.

AMATEUR
TELEVISION

QUARTERLY

READ AND LEARN
ABOUT HAM TV ACTIVI-
TY, PROJECTS, PUBLIC
SERVICE AND VIDEO
COMMUNICATIONS IN
EACH ISSUE OF AMA-
TEUR TELEVISION
QUARTERLY, DEVOTED
ENTIRELY TO HAM TV.

SUBSCRIPTIONS: $15 US, $20 CANADA
$25 ELSEWHERE, SAMPLE $4

ATV(
AMATEUR TELEVISION QUARTERLY MAGAZINE
1545 LEE ST. SUITE 73, DES PLAINES, IL 60018
708-298-2269

CIRCLE 45 ON READER SERVICE CARD
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ABOVE AND BEYOND

Number 33 on your Feedback card

VHF and Above Operation

C.L. Houghton WBEIGFP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

Questions and Answers

This month | will cover mailbox com-
ments and questions about some of
the projects I've presented in this
column, Questions always make me
dig deeper in the electronics section at
the public library. While this can be
time-consuming, | enjoy it, as it serves
to increase my own understanding of
electronics. | do not profess to be an
expert, rather an interested observer
willing to apply the information to
projects for our microwave bands.,

Low-Noise, High Gain MMIC

Our first topic comes from Ron
Geisler of Eastlake, Ohio, concerning
the noise figure of wideband amplifiers
covering hundreds of MHz (see the
April 1990 issue). Ron knows that the
broadband MAR series of MMIC ampli-
fiers have a noise figure of about 5 dB,
He desires information on devices that
give a much lower noise figure but
keep the broadband frequency cover-
age to about 1300 MHz.

Well, Ron, in 73 Magazine, Electron
Processing advertises a preamp good
from 1 MHz to 1300 MHz, with a 2.8 dB
noise figure, for $70-%100 (with remote
mounting option). For more informa-
tion, you can write Electron Processing
al P.O. Box 708, Medford NY 11763, or
call them at (616) 228-7020.

Home construction is another alter-
native. Using a special MMIC amplifier,
you can build a preamp with the de-
sired specifications. The Avantek INA-
02170, for example, boasts 31.5 dB
gain at 500 MHz with a 2 dB noise
figure, and 25 dB gain at 1.5 GHz with a
2.8 dB noise figure. The INA-02170 is
one in a series of Avantek MMICs that
are fabricated from Avantek’s 10 GHz
ISOSAT™ silicon bipolar process. It is
packaged in a high reliability, hermet-
ic, gold ceramic mounted package for
applications meeting industrial and
military specifications.

The device is used much the same
as a standard MMIC amplifier of the
MAR series. The difference is the high
gain and high output power (+11 dB)
coupled with the very low broadband
noise figure possible with this device.
See Figure 1 for typical application
data.

Now the bad news. Compared to a

iMB-CLZTO 2

rlGH Galk - 0w HOFSE

OF-AMP 30300 MH: CHSE DB AWING
IM&={H2 TG

wOTE AR L&D CUT
ar A

Figure 1. INA-02170 Amplifier.
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Figure 2. DC bias circuit for power tran-
sistor amplifiers (SSB operation).

standard MMIC such as the MAR se-
ries, an INA-02170 costs more. MAR
devices, which are limited to a 5 dB
noise figure and relatively lower gain,
cost less than $2 each. The INA-02170
costs $36.45 each in small quantities
and $29.25 in quantities of 25. But | feel
it's a bargain, considering the lower
noise figure and high gain. Contact
Avantek, 481 Cottonwood Dr., Milpi-
tas, CA 95035 at (408) 432-3080 for
the name of your nearest distributor.

Solid State Amp

Vikki Welch guestions the use of
converters to stretch the base station
into several bands. She was not satis-
fied with the lower power level of most
converter systems. While not wanting
to burn a hole in the sky, she wants a
device with enough power to operate
with,

Referring to the 6 meter solid state
power amplifier in the September 1989
issue of 73 Magazine, Vikki wants to
know the values for the RF chokes
used in the amplifier. Well, Vikki, |
started the design from Motorola appli-
cation notes that covered devices simi-
lar to an AS0 (50 watt NPN power
device at 50 MHz) transistor | had in my
junk box. The values for the RFCs are
as follows: The base RFC (RFC3) is
about 10 turns of #22 wound on a large
(0.35") ferrite bead (inductance about
10 uH). RFC1 (collector DC feed) was
10 turns of #22, air-wound, 2" in di-
ameter, but | later replaced it with 10
furns wound on a 2 watt resistor, value
not critical. RFC2, originally 18 turns
on a T-50-6 ferrite core, was similarly
replaced in the manner of RFC1.

The point is that the values are not
critical, but you need a good RFC to
ensure that it's doing its job—bypass-
ing the RF. You can vary the bias cir-
cuits in almost any circuit constructed
for class '"C"" operation (CW or FM),
making them usable for SSB opera-
tion. See Figure 2 for a typical bias
arrangement.

The bias circuit is tied into the lower
end of the RFC (which is grounded for
FM or CW operation), giving the tran-
sistor a bias voltage to turn the device
on (slightly). The device will fully turn
on with 0.7 volts on the base, going into
hard conduction. What we wanttodois
control the base voltage to turn the
transistor on just a little bit so the col-
lector staris to draw a little current; say,
about 50 to 100 mA. This makes the
fransistor stage operate in the linear
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Figure 3. NE-5205 Amplifier.

portion of its curve. This requires a
voltage in the range of 0.3 to 0.4 volis;
any higher and the device will go into
full conduction.

If you have a DC ammeter in the
circuit, you should see a small increase
in collector current without RF drive,
applied as you adjust the bias on. The
idea is to draw a small amount of col-
lector current for SSB use, making the
circuit linear. If your bias circuit is ad-
justable, set the collector current to
about 50 mA for each device in your
final amplifier. If the amplifier is to be
used for FM, no bias is required for
class "C" operation. For linear opera-
tion, the transistor is operated in a
class ""A" to ""A/B" range.

Adjusting New Amplifiers

When adjusting a new amplifier for
the first time, it's best to begin with the
input circuit match, and tune for best
SWR. (DC collector power is not re-
quired at this time.) If it is on, use short
adjust periods to avoid overheating.
When you're finished, remove the
drive, turn on the amplifier (DC power),
and adjust the collector circuit through
its full range. Watch the current meter
for any increase in current indicating
oscillations, and if there are any, re-po-
sition components to minimize any in-
stability in the circuit.

Most amplifiers tend to be oscillators
and most oscillators tend to be ampli-
fiers. For most projects, you just have
to do a little work to stabilize them. This
procedure is not limited to the 6 meter
power amplifier, but is typical of most
amplifier alignment steps. Just be
careful when working with expensive
devices. Watch the dissipation ratings,
and especially the polarity, as simple
errors in judgment can ruin the device.
With solid state devices you don't get
a second chance; they can go up in an
invisible smoke screen faster than you
can say ""X7e#111"", Think the operation
through first, then perform the step.

Michael Circ of Toronto is working
with low frequency antennas for his
Sony Pro-B0 VLF receiver on B0 to 150
khz. He'd had trouble with a signetics
wideband NE-5205 op amp. This 8-pin
DIP op amp has a gain of 20 dB from
DC to 600 MHz, with a 50 ohm
impedance and noise figure of about 6
dB. The test circuit is almost identical
to a standard MMIC amplifier’s circuit.
See Figure 3.

Michael questions the input match to
a short telescoping antenna, and he's
having trouble with the circuit. Michael,
I have had similar troubles with some of
the packaged amps, and | find that a
highimpedance FET gives a better match
and a noise figure of less than 1 dB.

In tests, | found that the ferrite an-

tenna N6IZW and | constructed was
superior to a wire or telescopic anten-
na. You could use other material, such
as a stripped antenna loop from an old
FM tuner, to construct a similar, com-
pact antenna, or buy a new ferrite
rod from Amidon Associates, PO Box
956, Torrance CA 90508, phone (213)
763-5770.

You can add a short telescopic rod to
the hot end of the ferrite antenna’s coil.
This would tend to make the antenna
less directional than the ferrite rod by
itself. See the February 1990 issue of
73 for details on the ferrite antenna.

A similar circuit, developed by David
Curry WD4PLI, appeared in the June
issue of 73, page 30. He used a J-310
low-noise FET on the input circuitand a
low-pass filter to reduce broadcast in-
terference. His circuit uses a 5 to 10
foot wire antenna. Check out his arti-
cle; it's quite a good construction pro-
ject. He even has a kit available with all
components for those interested, If you
missed his article, write to 73 Maga-
zine, Forest Road, Hancock NH 03449
for a copy.

Brian Grose KB7Y is looking for a
source of 1N23 diodes. With the rise in
popularity of 10 GHz operation, these
sought-after detector diodes are get-
ting hard to find. | remember when we
were more interested in finding
1N4007s for our high voltage power
supplies, and ignoring the 1N23 types.
Now the 1N4007 is 10 cents and the
1N23 is $10. Quite a turn of events.

Why do some diodes cost so much?
Coding of the devices starts with the
plain vanilla or 1N23, which has a high
noise figure of about 8 to 10 dB at 10
GHz. Next come the 1N23A, B,C,D.E
and so forth. Each successive letter
designation indicates a slightly lower
noise figure. | believe the 1N23F, with
about 5 dB at 10 GHz, is about the
latest type available.

The 1N23WFR, a modification of the
basic ''F'’ diode, does not have a lower
noise figure than the 1IN23F. The "R"
indicates that it's "'reversed” from nor-
mal. See Figure 4. You can place the
diode in a circuit of either polarity by
removing the base sleeve and revers-
ing it so that you can place it on the
other end of the diode. Of course, low
noise diodes with reversible polarity
cost more than the plain old 1N23s.
They all work well, but the lower the
noise figure, the more sensitive your
system will be.

Instead of running out and ordering
devices, look in the junk boxes at swap-
meets, The best place is in old mi-
crowave test sets and echo boxes once
used for military radar applications.
Some of them have one or more
front panel devices, with spares in the
lid of the set. Check it out. That junk
radar test set could just be hiding

ANODE CATHODE
DIODE SHOWR
| 4 |[== removeD FeOM
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Figure 4. Microwave diodes (1N21-
1N23 types).



lone or two or up to five 1N23 devices.

Additionally, several detector
mounts or commercial military dual de-
tector mounts are on the surplus mar-
ket. They're usually turned down since
the mounls are not for a frequency of
interest. So what? If the price is right,
just remove the diode and discard the
piece of metal, if you don't need it.
Usually you can obtain such items for
bargain prices, around five dollars.

During the first thirty minutes of a
large swapmeet, | have been known to
be very antisocial, and even show up
with a downward-looking stance, hat in
place. | guess my brand of disease is
parts-orientated, and must be satisfied
by a hound dog hunting approach.
While it is addictive, it usually subsides
in twenty minutes to half an hour, and
eventually returns you to back to normal.
Hope you have good luck scroung-
ing your local swapmeets. | might even
bump into you at one, after the initial
twenty minutes or so.

New Microwave Product

Emcom Industries (Ed Emich) is intro-
ducing a 10 GHz wavemeter of very com-
pact design from The ASGB Handbook,
available for amateur use for about
$100. The wavemeter is self-calibrat-
ing and capable of identifying frequen-
cies to an accuracy better than 5 MHz
at 10 GHz. It's simple to use, requiring
only a coupling hole drilled into a sec-
tion of waveguide for mounting. Unlike
commercial wavemeters, which lend to

be large and bulky, this six-inch-long
wavemaeter fits in your palm, making it
adaptable for mountain topping and
field frequency measurements.

The wavemeter is micrometer driv-
en. Using your existing detector or ax-
ternal relative output meter as the retf-
erence indicator, you can adjust the
wavemeter for a dip in power. When
you see a dip output power on your
external meter, note the micrometer
reading and jot it down (quarter-wave
reading). Then continue to adjust the
micrometer in the same direction till
another dip in the meter is observed
(three-quarterwave reading). Now sub-
tract the first reading from the second
reading and divide the answer into
299,600 to obtain the operating fre-

guency in MHz at 10 GHz. (Normally-

300,000 is the correct number, but
299,600 is the correction for tempera-
ture and 32% humidity). The meter
works from 9 to about 11 GHz. Contact
Ed Emich at Emcom Industries, 10
Howard St., Buffalo NY 14206 or
phone (716) 852-3711 for this and oth-
er items being developed for amateur
microwave use.

Next month, we'll get back to the
6 GHz oscillator project. As always, |
will be happy to answer any questions
concerning VHF/UHF or microwave
related items. Please send an SASE
for a prompt reply, which you will re-
ceive except during 10 GHz contests
and ARRL conventions, 73, Chuck
WBGIGP. il

Introducing Two new C64 Cartridge programs

The Radiokit DVR-60 Digital Voice Recorder

State of the art surface mount technology provides unequaled price/
performance benefits in a unit that measures only 2%: x 3% inches.

$149.95

Numerous Amateur/Commercial/Educational Applications:

Repeater |ID and Messaging * Simplex Repeater * Voice Mailbox
Contester/DXER Voice Messaging, Interface with Popular Contesl
Logging Programs

» Missed or Busted Call Piayback. Works on ANY Audic Signal

» Talking Sign

Instant Replay of Emergency or Traffic Messages. + Home Security
* Public Address System—Emergency Announcemenis

Specifications:

Up to 16 Variable Length Messages

60 Seconds Recording/Playback Available as Shipped, User
Expandable (o 4 Minutes.

Message Buffers Completely Soft Sectored
Random Access Playback

Selectable Continuous Loop on Record 13““5':#:“;3:?;3:5 -
Manual or Computer Controlable

32KBPS Sampling Rate for Natural Sounding Audio

Selectable Input Gain Levels, 0, 20, or 46. 2V PP Max

Message Select: Up to 4 Lines Binary Code

Signal to Noise Ratio 55 dB * Power Requirements 9-15 VDC @ 50 ma Peak
Distortion Lass Than 2% THD * Completely Wired and Tested. NOT a Kit.

The DVR-60 is provided with full documentation. Four holes are provid-
ed on the PC board for mounting convenience. All input/output lines
and component designations are clearly silk screened on the board.

OEM and Dealer Inquiries Welcome
Custom Design and Production Facilities Available

RADIOKIT « P.O. Box 973-C » Pelham, NH 03076
(603) 635-2235
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#1 For ATV.. HI RES NTSC Video Page Gen.
Video Page Generator (Model VIDG) Features:

Sample VIDG screen:

Video Page Generator

‘Uﬂ'tn 1000 can save lo disk

*DIN to BNC cable 75{1 NTSC video output

*User friendly sample demo display screens

*VIDG Cart Can be used without a disk drive

*User defined page & folder sequence

*“Vary character, backround & screen colors

*Display and edit any page, auto loads disk

*Use with the C64 / C64C / or 128 compulers

*High Resolution NTSC video Pixel Image

*Full screen professional color display

*Low cost, easy 10 pmgrlw, user friendly

| Wi resolution professional Faplay [ D S0 ece, flash, crawl, scro, 16 colors
*Update & Display new pages via modem

12:24:38 Saturday 9/1590
*Displays lime, date & day when set

. Model "VIDG" or “TPSG"
| mocel VIDG $189.95
+$5.00 S'H, CA. ADD 6.25%

Inc. Cart, disk & BNC
7541 BNC video out

m, load,
mmi control
from telephone
via Modem or
Packet TNC

e — e S R — e —

Color each line, backround & letter

. Flash & 240 letter Crawl lines...

Vary line positioning; Clock + date
Aﬂ load & uqumga in any order |

#2 "Repeater Manager' Automatic Control Operator

"Touchtone Programmable Sequence Generator"” model "TPSG"

*Use as Repeater Manager to program your controller with automatic touchtone strings
*Connect directly to tone decoder input, or send the audio via your FM Transcelver
*Will Key lnn:mztn-r PTT and send your CW ID after execution of Touchtone string
*RS232C Input allows modem or Packet control remotely from any computer
*Generates 28 digit long "macro” touchtone alarm sequences at programmed time and dates
“Daily, weekly, or instant events generated with Keyboard, RS232 Modem, or TNC input
*Alarm touchiones e even while programming new events!

*Video output from the C64 can be used to display current event status in real time
*Hundreds of alarm ciock events activate each programmed touchtone sequence
*Outputs (6004) touchtone audio from C64,C64C or C128 Computer

*Change, update, delete or generate touchtone sequence via keyboard, THC, or Modem
*Program any device that accepts louchtone commands from any location

be saved to disk as files containing weeks or months of evenls

*Alarm sequences
*Print and display all events to printer, to local monitor, or remotely via TNC or modem
*Ad touchtone speed & tone digit (nominal 40 Milli sec’ digit)

*Optional back up with the 12V. DCPS Supply; Inc. 60hz crystal lime base
*Ask about mrmuugpm,mwmmﬂm.TMEiﬁmuud modems from $79.95

%Ef Engineering Consulting Model TPSG...$1532%£5
l:{_,, : h 5

_ 583 Candlewood St. +$5.00 S/H, CA. ADD 6.
Tel:714-671-2009 FAX:714-255-9984

Brea, Ca. 92621 Inc. Cart, disk & audio din plug
MASTERCARD VISA AMEX DIS

Quurum introduces the first

OO0 DS RED [E-4ls 01041 2000
g .

Receilve
Weather Satellite
Images and Charts

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

totally integrated system
for the reception of weather
satellite ymages directly on
your personul computer.
Selection of HF NAFAKX,
GOES WEFAX, GOESTAP,
METEOSAT, NOAA and
METEOR APT (including
satellite downlink freguency
selection) ure made under
complele program conirol
from your PC keybourd.

The easy 1o learn and use
Menu driven program allows
YOu 1o Capiure, slore, reireve,
view and print images with a
few simple kevstrokes. Im-
ages can be colonzed from a
palette of up 10 262,00 colors
when using & VOA display

System  configurations
capable of NAFAX reception
sturt at $399.00 while fully

capable systems cun be con-
figured for $ 1500 1o 52000100,
providing professional
guality at low prices,

For complete information
und a Demo Disk. call or
wrile

Oporgm Communicalions,
Inc., 102105, Main St Sutte A,
Grapevine, TX 76li51 (817)
488-4861. Or, download a
demo from our Bulletin
Board by calling (817) 421-
(1228 using 240 baud, 8 data
bits and No pant

QUORUM COMMUNICATIONS

CIRCLE 24 ON READER SERVICE CARD
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Number 34 on your Feedback card

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

The DB25 Rig

After several months of lalking about
VFOs and other means of controlling
transmitter frequency, this month is a
180 degree turnaround. This month's
project was the effort of Michael
Czuhajewski WABMCQ. Here's a short
story on how this month’'s rig got its
name.

“One day WB3EVS showed me a
small plastic bottle which had previ-
ously contained DB-25 connector pins
(for RS-232 computer use). A common
bottle size is 32 drams, with an inner
diameter of 0.8 inches and a length of
1.4 inches. This is about 40% of the
volume of a 35mm film canister, the
size for the DB25 Challenge. Anything
that would fit inside was defined as a
DB25 rig, whether a receiver or trans-
mitter,

“Initially | was confident of my goal
to place a transmitter inside the con-
tainer, but doubted that my partner
could fit an entire transceiver inside.
As things turned out, both our goals
were achievable.”

Specifications

WB3EVS and WABMCQ loosely
agreed on some rules: no surface
mount devices; components and tech-
niques had to be common and avail-
able; no one-transistor transmitters or
crystal set receivers; transmitters must
have at least an oscillator and amplifi-
er, along with harmonic suppression
on the output; crystal control, if used,
could be external, but any VFO had to
be inside the bottle; and finally, the rig
must be capable of making actual con-
tacts on the air. The output power was
not specified, but they aimed for at
least YaW. A lot of things were not
spelled out, to allow room for experi-
mentation and innovation. They ac-
cepted this project as a challenge,
rather than a competition.

Details of the Challenge

The rig is based on the "W1FB Tu-
na—Tin Two'' from the May 1976 issue
of QST. It puts out 2W on 40 meters,
WABMCQ used a piece of 0.8" x 1.4"
perfboard with 0.1" hole spacing.

By comparison, WASJAY built his rig
on three perfboard discs, with the lay-
ers stacked on top of each other. QRP
high-rise! His method was much more
space-efficient. WABMCQ quickly
abandoned the idea of mounting the
parts on both sides of the board. As a
result, the only parts on the bottom are
a resistor, a toroid, and a trimmer ca-
pacitor,

Wiring is all point-to-point, with sev-
eral wires often sharing one hole. All
external connections were made with
wires coming out of the bottle. The par-

Low Power Operation

ticipants in the DB25 Challenge sug-
gest that at least one connector be in-
cluded on the bottle, if possible.

WABMCQ used a pair of 2N3904s for
the crystal oscillator and amplifier. The
plastic cases of the transistors were
filed to obtain the same size heads and
reduce bulk. WABMCQ added another
transistor to allow for a convenient
method of keying the rig. | cheated a
bit,"" said WABMCQ, "‘and used a
25C2458 pulled out of a junked
TS$930S."" You could also use a
2N3906.

Miniature parts such as 1/10 watt re-
sistor, monolithic capacitors, and T25
and FT23 toroids, were used exten-
sively. Both male and female DB-25
pins were used as connectors. These
were tied onto the board with a single
strand from stranded wire. The wires
were then re-soldered for rigidity.

Matching pins are plugged into the
wires for the crystal, power and key.
The antenna connected via a piece of
RG-174 coax terminated in a BNC
plug. Two more pins were soldered on-
to a crystal socket, so it could be
plugged into the bottle.

You can stick a jeweler’'s screwdriv-
er through a hole in the side to tune the
trimmer capacitor to pull the crystal fre-
quency about B00 Hz. Power output
ranges from 250 to 500 mW, depend-
ing on the frequency. The oscillator
may be keyed or left on continuously
while transmitting, depending on crys-
tal activity. Jumper the appropriate
pins on the board to select either
mode. To key the oscillator along with
the final, connect point "A" to point
“B." To keep the oscillator running all

The entire DB25 rig.

the time, connect point “A" to point
“C.” The external T/R switch turns on
the 12-volt transmit line.

WABMCQ: “As any QRPer knows,
4 wall is sufficient when coupled with
a good antenna, propagation, and op-
erator skill. | put the rig on the air over
two weekends and made 10 easy con-
tacts in seven states on 40 meters.”

DB25 Contest

Are you up to the DB25 Challenge?
Well, let me sweeten the pot. How
about working 100 countries with the
DB257 To do this, you'll need some
guidelines to follow. These guidelines
will be the same as those Mike
WABMCQ and Robbie WB3EVS
adopted, with a few more I'll add my-
self:

If erystal controlled, a maximum of
10 crystals can be used. Since DB25

plastic bottles may be a bit hard to
come by, you can use a 35mm film
bottle. Fuji film comes in a clear plastic
bottle, Maximum power output is 500
milliwatts. If VFO control is used, it
must be internal. No net contacts or
contacts made with higher power, and
then switching to the DB25 will be al-
lowed. The 100 countries must be on
the active ARRL DX list. No contacts
allowed before 1/1/91, to give every-
one a fair start. Maximum time for com-
pleting the task will be two years.

Of course, you'll need the QSL
cards, but photocopies will be fine. And
a photograph of your rig.

So, what will you get out of all of this?
How about a nice-sized trophy! One
you’'ll be proud to show off to the rest of
the world, and let them know just what
500 milliwatts can do. All from a rig you
can put inside your shirt pocket.
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The schematic for the DB25 transmitter. Use 1/10 watt resistors and VERY small components.
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North Olmsted Amateur Radio
29462 Lorain Road

North Olmsted, OH 44070
216-777-9460

MFJ Handi-Finder

TDRSI Daiwa

Heath Company

>GAP Diamond
EA'I.".°-=

many other items
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END YOUR
SEARCH FOR
THE BEST
DEAL WITH
DEN-TRONICS

LOOK NO FURTHER DEN-TRONICS IS
YOUR AUTHORIZED DEALER FOR . ..

KANTRONICS MF)
KAM KPC-2 KPC-4 MFJ-1278

MEJ-12708
AND MORE! MF-i274
ORDER LINE

1-800-PAC-KITT
DEN-TRONICS

AMATEUR RADI

6102 DELAND RD » FLUSHING, MICHIGAMN 48433

AEA
PK-232
FSTV-430
PK-88

G

CENTRO DE VENTASY
SERVICIO AUTORIZADOD

Sales Authorized Cantar

LIDER MUNDIAL EN RADIOCOMUMNICACION

World leadar in Radio Communication Equipment
HF VYHF UNF
DISTRIBUIDORES AUTORIZADOS DE:
Autharized Distributors
Yaesu Astron Hustler Signals Larsen Connect Systems Cushcrafl
INDUSTRIAL. COMMERCIAL, PRIVADO, RADIOAFICION

Privaie Ham Radwo
GARANITA DE FABRICA!
Manulacturers Warranty

in MExicD

TRAXIT COMUNICACIONES

Av ol Bosque 6144-4

Col, Bugambiiias, Puebla, Pue, Mexico
Tels (#2) 445193455180 450201
Fax (22) 445691

In Teags

TRAXIT, INC.

TOT Wesi Pecon Blvd
MrAlan Tezas TESO
Teds (512} b82-6550
Fax [512) 6BZ-1658

6821658
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SPY ON THE EARTH

See on your computer screen what 6 US,
Russian, and Japanese environmental
satellites see. Learn data acquisition and
computer imaging. Make money selling
acquired data. Makes 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 modem, 8 bits, 1 stop,
no parity: (718) 740-3911.
Voice 8 AM-1PM: (718) 468-2720.

uard Labs, Hollis, NY
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Van

MOTOROLA RADIUS

 For the discriminating amateur involved in
commercial communications as well. Meet
significantly tighter commercial specs!
* Up to 40% discount.
« 3 year warranty by Motorola, an added year
provided by Procomm.
@2 *» Mobiles/handhelds and accessories to meet
your amateur/commercial needs
simultaneously.

Motorola Catalog $10— |
refundable with purchase.

PROCOMM

1948 Coventry Ct.
Thousand Oaks, CA 91362
Phone: 805-497-2397

SUPERCONE™

$99.95

* ARRL approved, 73 review in April 1989 and
Monitoring Times review in August 1589

* |deal for indoor/outdoor use

* Use either standing on radials or 50" in the air

* Only 2 Ibs, rugged construction, no hollow
tubing, US made, 5 minutes to assemble

» Expandable to TXVRX on all HF bands
(Supercone Plus), no added radials needed,

ITe -
L."iL"IL"Il

The Wideband ideal for all transceivers, scanners The
SUPERCONE * Full money back guarantee SUPERCONE
ANTENNA Pnocnmm PLUS
TX/BX. 10 meter, VHF, TX/RX, HF, VHF, UHF
UHF and Microwave bands 805-497-2307 and Microwave bands

1990 CALL DIRECTORY
(On Microfiche)

Call Directory ... ... 510
Name INdexX . .....covieessnwnness 18

J"\"Ir CX ’ [) a -}r . Two-C ﬂfg

R.ambau d:.mnmwu

Baraboo, Wiscoasin
Sa.. Courty

100" 829,98 $24.95° $19.95 Geographic Index............... 10
REEE 10 s st s All three — §25
3 500 :s-f.s-s $49.95 $44.95 Shipping per order $3
lafs $1 1000 $99.95 §89.95 §79.95 BUCKMASTER PUBLISHING

A ntennas Wes‘ MIF‘-M eri ppd 2ud day sir / rﬂﬂ-ngllgml

. or overnight sir delivery add
(801) 373-8425 Box 50062-5, Provo UT B4605
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Mineral, Virginia 23117
703: B94-5777 800: 282-5628

CIRCLE 7 ON READER SERVICE CARD

SUPER PERFORMANCE BATTERIES

UPDATED SUPER ICOM
SUPER ICOM BP-78. 132 volts,
1200ma triple the capacity of the
lcom BP-7. Sw output

SUPER ICOM BP-BS. 96 wolts
1200ma. 50°: more capacity than
the lcom BP-8

Both are rapid base charge only. or
shide in wall charger. 4 inches high
BP-7S or BP-BS. S65.00

SUPER YAESU

SUPER YAESU FNB-48H, 12 volts,
1000ma. double the capacity of the
Yaesu FNB-4. 5 watt output. Rapid
charge only. $71.00

SUPER YAESU FNB-35. 96 volts,
1200ma. triple the capacity of the
Yaesu FNB-3. 35 watt outpul
Rapid or wall charge. S6500

Both are perfect for the 03, 09 and
727 series radios and are 4 inches

SUPER KENWOOD

Exact replacement FNB-2 Nicad pack ™ah
SUPER KENWOOD PB-255/PB-265.84 for Yaesu FT-404R/207R/208R/708R Inserts for:
voits. 900ma. double the capacity $22 50 Kenwood PB-25. Z5H. 26 $25.00
of the PB-25/PB-26 for the 2500 lcom BP-3 $1895
2600/3500/3600. Charge with either SPEAKER/MICS icom BP-5 (500ma) $24.95
the standard wall charger or drop Icom HM-9 $35.00 Icom BP-7 [500ma| $29.50
in charger. 3 inches high. $65.00 Yaesu MH12A28 $31.00 Icom BP-8 $20.50

Full line for Yaesu 411/811/470. FNB-10/11/12/14 available

Agd 5400 shipping& handhing for first pack CT residents add & tax
Compiete line of NICAD packs for lcom. Kenwood. Yaesu. Tempo. Santec. Azden. Cordless Telephones
Akahne. Nicad| & Gell-Cells. All NICAD packs include 1 year guarantee. Commercial Radio Packs available
For all your battery needs. write or call mday for a mﬂ*pinte catalog. Dealer inguiries invited

il'_" _'III_’ - E] _.-"ll

HPCRIPHEX Inc.

143 Paimer Road * Southbury, CT D64B8
(800) 634-8132 In CT (203) 264-3985 FAX: [203) 262-6343
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Number 35 on your Feedback card

Ranpom outpur

Propagartion

Number 36 on your Feedback card

wo or three young guys, sitting in a

garage or basement. Along the wall
is a table. On that table is an assortment of
equipment, most of which would be quite
famibar to the average ham (in fact, at
least one of the young guys is probably a
licensed amateur radio operator). The
light from a single, dim bulb barely illumi-
nates the eguipment: an AM transmitter
(something on the order of an old Heathkit,
Johnson, or maybe even something the
guys have been putting together them-
selves from scrounged parts), a cassetle
player, a D-104 microphone and assorted
home-brew meters, switching boxes and
processing gear. Notebook paper, all cov-
ered with a handwritten scrawl, is spread
in disarray across the table. A stack of
casselie lapes sits patiently before the
player. The soft glow of the transmitter's
finals escapes through the vent slots and
adds a peaceful orange glow to the dim
scene.

The lransmitter is checked one last
hme. it is tuned precisely to 7.415, grid
and plate are normal, the output is right
around 50 watis and the SWR is rock
steady at 1:1. A switch is thrown. The
“transmit”’ light shines steadily. Someone
hits “play”’ on the tape player and the mi-
crophone output is raised to mix with the
down-home blues song coming from the
cassette. The guys take a last hit off of
their long-neck Budweisers, and one of
them howis like a wolf into the silver disc of
the D-104. This ain't no amateur radio .
this is pirate radio!

Radio Pirates

Until recently, | hadn't really given much
thought 1o this illegal fringe area of the
radio hobby. With almost no exceptions,
those who pursue this form of freedom of
speech are careful lo stay out of the ama-
teur bands. It's difficult enough evading
the long arm of FCC monitoring stations
without having thousands of hams looking
for you. | had never gone looking, nor had |
ever stumbled upon, a pirate radio broad-
cast. Then, | picked up a copy of Andrew
Yoder's excellent book, Pirate Radio Sta-
tions; Tuning Into Underground Broad-
casls (available for $12.50 from Uncle
Wayne's Bookshelf). Yoder's well-written
book gives a complete overview, both his-
torical and current, ol the world of pirate
radio stations. With his advice fresh in my
mind, | started listening for these radio
outlaws. This past Labor Day weekend, |
was successful in monitoring one.

The station identified itself as W-O-R-K,
"Workers Operating Radio Knobs.” Their
programming consisted of blues-oriented
rock music and comedy skits. The signal
quality was a bit on the weak side, further
impairad by continuous static crashes, but
| heard enough to verify the reception. I've
written up a reception report, sent it to the
mail drop address given during the broad-
cast, and I'm patiently waiting for the all-
important QSL card.

If this mysterious branch of SWLing is
something you want to check out, | can
offer a few suggestions |'ve picked up. Pi-
rate broadcasters confine their activities
o a few narrow segments of the radio
spectrum. Your best bet is to listen around
7.415 MHz, from 0200 to 0600 UTC, on a

David Cassidy N1GPH

major holiday weekend like Labor Day,
Memorial Day, July 4th, or Thanksgiving.
In fact, one of the biggest times of the year
for pirate radio activity is right around the
corner—Halloween. If you listen to 7.415
on Halloween night, and you live in the
eastern half of North America, you can
almosi guarantee that you'll hear some-
thing. April Fool's Day, and any time a
Friday the 13th rolls around, are also good
times, Other frequencies worthy of some
monitoring are 1610-1630 kHz, 6200~
6325 kHz, 6B00-7000 kHz, 7355-7530
kHz and 15010-15100 kHz.

| would suggest that you pick up a copy
of Yoder's book, It is a great overview of
the entire topic. Another good resource is
The Pirate Radio Directory by George
Zeller ($7.95 at Uncle Wayne's Book-
shelf). It gives information on over one
hundred pirate stations including when
and where they were last heard, program-
ming notes and QSL information. For real-
ly up-to-date information, get in touch with
The Association of Clandestine Radio En-
thusiasts. They publish a monthly bulletin
(The ACE) devoted to the topic. Sample
copies are available for $2 from The ACE,
P.O. Box 11201, Shawnee Mission KS
66201. You might want to check out the
ANARC SWL net on 7240 kHz every Sun-
day morning at 10:00 EST. They discuss
various topics of interest to SWlLers, and
they often have valuabile information of in-
lerest 10 pirate chasers. Pirate station op-
erators have even been known 10 inform
the net of future broadcast plans.

What Do You Think?

The reason why | brought this whole
thing up was to get your opinions. Some ol
you may think this topic too controversial
for an amateur radio magazine. Others
may feel thal any topic concerning the
transmission of a radio signal is fair game.
Still others might be totally ambivalent. Ei-
ther way, |I'd like to hear what you have to
say about it. Do any of you actively SWL
these stations? Photocopy some QSLs
and send them in. Have any of you operal-
ed such a station? Are any of you currently
involved in pirate broadcasting? (You can
write anonymously if you wish, but | assura
you that your identity and QTH will go with
me o my grave.) Should amateur radio
operators be concerned about these out-
laws, or are they really brothers and sis-
ters following a differant path to the same
end?

Don't dismiss them out of hand, folks,
These people are mostly highly skilled
technicians who are very serious about
their stations and the issue of free speech.
They believe in freedom of the airwaves to
the extreme that they're willing to risk
heavy fines and jail terms to make their
point about who should have the right and
opportunity to broadcast a radio signal,
I'm not necessarily defending their illegal
broadcasts, but | think it would be a mis-
take brought on by simplistic thinking to
say they should all be heavily fined and
thrown into jail until they came around to
the “'proper’’ way of thinking.

Let me hear from you. If there's enough
interest, maybe we'll publish some articles
on the subject. If not, well . . . | know where
I'll be this Halloween at 0200 UTC. B8
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Jim Gray WixU
210 Chateau Circle
Payson AZ 85541

Ready for Good HF?

This month is expected to be very good
for HF radio propagation, with very lew
disturbances. It's possible that the first
few days of the month will exhibit high
magnetic field indexes (seathe "A" index)
with accompanying poor conditions on the

20-10 meter bands, but by the 4th or 5th,
you ought to have plenty of DX coming

through.,

Again around the 14th and the
25th or 26th, you may find some

Jim Gray W1XU

10, 15, 20 MHz) at 18 minutes afier any
hour to find a current “A™ index, “B" in-
dex, and solar flux values. Trends will be
indicated by the announcement covering
the last 24 hours and the next 24 hours.
Compare the MUF data on the band-
time-area chart for an overall picture of
when and where to find DX, and then use
the daily chart 1o discover what "condi-
tions"" are likely 1o be on the days you want
towork DX. P = Poor; F = Fair; G = Good,
Example: P-F means Poor tending to

Fair. &
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The jury is still out regarding
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where Solar Cycle 22 is heading.

At the time of writing this (late Ju-
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THE
NEW
J
TUBE
CO "TNT
The Your HQ
Neao For 2 Way
qube and
RF Power
EenR g o
Tubes.
This month’'s special
PENTA &1488 $ 11.85
3-5007 S 95.00
4-400C $130.00
B11A $ 12.00
5728 € 6500
4CX350 $135.00
Plus many more, call or write us now'!
Obsolets lypes also available.
THE NEW TUBE CO., PO BOX 202,
MIDDLE VILLAGE, NY 11379.
PHONE 718-894-2131.

CIRCLE 94 ON READER SERVICE CARD

W here's the Beamf

There's a X meter DX HalfSquare slung betwen this tree 3

apd the peak of the rool Tenand 15 meter H:IlSqu;rr'-
hugud:rrhc exves of the house. [he neighbon
haven't sotced. Bat the DX bears me anyway, That'iyit -
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PCSWL  $99.00

A Complete Digital
Reception System

PC SWL contains the hardware, software, in-
structions and frequency lists needed to allow
you to receive a vast variety of digital broad-
casts transmitted over shortwave radio with
any 1BM PC or Compatible computer. The
product consists of:

Demodulator

Digital Signal Processing Software

80 Page Tutorial Reference Manual

World Press Freguency List

Tutorial Audio Cassette with Samples

PC SWL automatically decodes Morse code,
Radio Teletype, FEC (forward Error Correcting
Code), SELCAL (Selective calling transmis-
sions), and NAVTEX.

ADVANCED FEATURES:
Tuning Oscilloscope
Digital Waveform Presentation
Auto Calibration and Code Recognition
Continously Tunable Filter Frequencies
Variable Shift
Adjustable CW Filter Sensitivity
Farnsworth Code Compatibility
Unattended Capture and Printing

Software Systems Consulting
150 Avendia Cabrillo "C"
San Clemente, CA 92672

(714) 498-5784

‘Name Brands Only’

Home Satellite Store

¥ Lhannel Master

101t. C/KU

Illlll'r
e
- UL

Complete System - $388

only $25 /mo*

Including Receiver, 10’ Antenna, 40°

LNB, Polarotor, 18" Ball Actuator,
100ft. Cable & Connectors and Toll-

Free Installation Help.

* 100% financing available to all
credit approved customers. Call for
Immediate credit approval over
the phone. We make it easy!

NBO is your source for all
the popular satellite
systems and components,
as well as programming.

Call For

FREE
CATALOG

1-800-346-6466

NBO Distnbutors, Inc.
5631-L Palmer Way, Carlsbad, CA 92008
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DIGITAL VIDEO STABILIZER
REMOVES ALL VIDEO COPY PROTECTION

FEATURES

@ Easy to use and a snap lo
install

@ The best and most excit-
ing video stabilizer in the
rmarket

® State-of-the-Art Micro-
chip Technology

® 100% automatic

® Works on all VCRs & TVs

® Similar units sold else-
where for $89

@ Light weight & compact

@ Uses a standard 5 Voit

battery (lasts 1 - 2 years );

While watching rental
movies, you will notice an-
noying periodic color
darkening, color shift, un-
wanted lines, flashing or
jaggededges. Thislscaused
by the copy prolection jam-
ming signals embedded in
the video tape, such as Mac-
rovision copy proleclion.
THE DIGITAL VIDEO STABI-
LIZER COMPLETELY
ELIMINATES ALL COPY
PROTECTIONS AND JAM-
MING SIGNALS AND
BRINGS YOU CRYSTAL

CLEAR PICTURES. battery not included
@ Fast Shipping
WARNING 3500 e

FOR PRIVATE HOME USE  93y® money back

ONLY. [T ISNOT INTENDED  Suarantee

TO COPY RENTAL MOVIES @ 1 Year warranty

OR COPYRIGHTED VIDEO Special

TAPES THAT  MAY $4995

CONSTITUTE COPYRIGHT ea

INFRINGEMENT. ($4p&h)
ToOrder: Visa, M/C,COD M-F:96

1-800-445-9285 or 516-568-9850

SCO Electronics Inc. Dept. C7311
581 W.Merrick Rd Valley Stream NY 11580
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Jerrold sa-frmm_m
grrTn-Huﬂ.____ﬂm US Cable will

um’u‘s}_nn!_ﬁi HAW:

SA m;__m_:m
ﬁuLu- : $109_57 Mﬂllld n
Toocu: S s12e this Magazine!

Stargate converter ....... $95._375
Panasonic converter.... 599379

30 Days Money Back Guarantee
Free 16 page Calalog
Visa, M/C, COD or send money order to:

US Cable TV INC. pept. K7311

4100 N.Powerline Rd., Suite F-4
Pompano Beach, FL 33073

1-800-445-9285

Eor Our Record
Lhwhwmmpﬂrﬂ -
mnﬂnhmpfi
!:u: on Cable TV systems with suthonzaton

from local officials or cable in accordance
FEDERAL AND

WI’M-ﬂm
v STATE LAWS PROVIDE FOR SUBSTANTIAL
CRIMINAL AND CVIL PENALTIES FOR UNAUTHORIZED

USE.
Date:

Signed:

No Florida Sales!
CIRCLE 382 ON READER SERVICE CARD
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73 INTERNATIONAL

Arnie Johnson N1BAC
103 Old Homestead Hwy.
N. Swanzey, NH 03431

Notes from FN42

November has arrived. For the citi-
zens of the United States it means na-
tional voting and of course a very
Amaerican holiday called Thanksgiving.
It is a time of giving thanks for what we
have, as the Pilgrims who landed at
Plymouth Rock did so many years ago.

What do we in the international ham
community have lo give thanks for? |
think the primary thing is the lowering
or destruction of barmiers lo communi-
cation. We are now able lo communi-
cate face-to-face, nol just by radio, with
hams in all of Germany, we are able to
send QSL cards directly to hams in the
USSR, not just Box 88, Moscow. More
countries, like Israel, are lifting com-
munications restrictions with other
countries, and more areas are becom-
ing available to DXpeditions. We can
be thankful for all the frequencies we
have available, and for the many peo-
ple who worked hard at WARC-79 to
get these frequencies for us.

The next Worid Administrative Radio
Conference (WARC) will be heid start-
ing February 3, 1992, less than 16
months from now. How is this going fo
affect us? | honestly don't know, but |
do know that commercial interests
want more frequencies, whether HF,
VHF, UHF, or even higher.

We are more communication-orient-
ed than ever before. How many of you
have a commercial radio or ceflular
telephone in your car that you didn’t
have back in 19797 Will the cellular
phone industry need more frequen-
cies? Probably so, and where will they
get them? From our ham bands? HF
broadcasting also wishes lo increase
its frequency spectrum in the 40 meter
band.

I am happy to say that there is an
international organization, the Interna-
tional Amateur Radio Union, that at-
fempts to preserve our frequencies.
It's composed of many nalional organi-
zations, such as the United States Am-
ateur Radio Relay League (ARRL), the
Japan Amateur Radio League (JARL),
and many others. The IARU and na-
tional ham organizations will be work-
ing hard to conserve what we now
have, and even attempt to gain new
frequencies for us. What can we do lo
help?

We can provide support for these ef-
forts! What kind of support? | can't
provide technical support because |
am not that technically able, and I can’t
provide physical support because |
can’'l take the time off from my job to
go. But | can contribute financially to
help pay for those who do attend. | urge
all hams, worldwide, to do the same.
Support your national organization
with a donation, no matter how small.

What happens in 1992 will delermine
whal frequency privileges we will enjoy
thereafter. Don’t be a couch polato; get
involved!—Arnie, N1BAC

Roundup

Japan From The JARL News. Last
spring the JARL and the RSF (USSR)
reached an agreement to allow the
JARL to participate in the International
ARDF Competition that was held from
June 2 to 8, 1990 in Krasnodar, USSRH.

The Japanese team, led by Mokoto
Inami, Vice President of the JARL, con-
sisted of 14 members. Everyone partic-
ipated in the competition side-by-side
with other nationals, and the spirit of
cooperation and lasting friendship
formed easily.

On that occasion, the JARL and RSF
agreed to exchange ARDF teams, with
the JARL inviting the ASF team to the
National Foxteering Competition this
October in the Hyogo area.

As a result, the friendship between
the JARL and RSF will most certainly
be deepened.

Special event station 8J6JEN will op-
erate until November 4, 1990, from
“The Journey Exposition, Nagasaki
1990." Operation began last August 3.
The Exposition hopes lo rediscover
Nagasaki's rich history of international
exchange and to serve as a place for
people to meet and exchange views
and enhance human communication.

The Netherlands From Radio
Netherlands, Programme Information
Release, fall. Two years ago we pub-
lished the last edition of the ‘‘Receiver
Shopping List," a free consumer guide
to the receiver market, At the slart of
1989 we stopped sending it out be-
cause the information was no longer
current. BUT, the new 12th edition of
the "“RHeceiver Shopping List” is now
back from the printers.

The new list includes price checks
made in Holland, Canada, Britain, the
US, Japan, South Africa, New Zea-
land, and Australia. If you would like a
copy just write to: English Section, Ra-
dio Netherlands, Box 222, 1200 JG Hil-
versum, The Netherlands; or FAX +31
35 724352. Ask for the "'Receiver
Shopping List,” Edition 12, [The list is
56 half pages long, lists 31 receivers,
and contains other useful information,
such as a section on finding parts for
older sets. It's well done, and it's
FREE.—Arnig]

ISRAEL

Ron Gang 4X1MK
Kibbutz Urim

Negev MPO 85530
Israel

Packet: AX1MK@4245V
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Ham Radio and the ‘‘Situation.”
At the time of this writing (late August),
storm clouds are gathering in our
region, and the situation is full of un-
certainties making us all a little shaky,
to say the least. In past reporis, I've
pointed to all kinds of events in our
world of amaleur radio connected 1o
larger events on the globe, showing
that international harmony has been
growing and pointing to what appears
to be a dawning of a new, enlightened
age for our planet, By the time
these words are
in print, the
events
at

¢\RST J O/p/ *

per minute Morse and a simple theory
and operating procedures tests. This
puts the Novices into the mainstream
of Israeli ham radio. The Novices have
been allowed 15 walts output on CW
between 7.000 to 7.050 and 21.100 to
21.150 MHz, and two years ago they
were granted all modes at up to 25
watts output on 430 to 440 MHz. Nol
very many appeared on UHF in spite of
the perk of being able to use voice, and
now in the spirit of generosity, the au-

thorities have extended the
privileges. Look for
the Novice
callsign:

llllll
.....
......
JJJJJ
"""""
|||||
llllll
11111
------

Photo A. Sticker from the world’s first joint Soviet-U.S. special event station,

USTA.

this time may have resolved them-
selves, and all one can do at thistime is
to express the hope for the continued
betterment of our world.

A few months back we reported that
our Ministry of Communications had
lited a ban on communications with
the surrounding Arab countries with
whom peace has not yet been conclud-
ed. A few QSOs have been made, and
at an international forum early in the
summer, a representative of the Israel
Amateur Radio Club personally re-
ceived some favourable comments
from a delegate of one of these Arab
lands. The ice has definitely been bro-
ken, yet as we have seen in the past in
terms of international relations, it takes
some time for the politics to follow suit,

Now a local radio station in Israel has
been broadcasting some recordings
from the station of 4X4WH of QSOs
with stations in Iragi-occupied Kuwait
giving commentary on the situation
there. Thus in the time of crises, once
again amaleur radio comes through
providing a unique service!

Privileges Granted to Novices. The
Ministry of Communications, on their
own initiative (1), has granted Grade C
licensees the use of all modes on the
144-146 MHz band with maximum
power output of 25 watts. This will
make the national repeater and packet
systems available to the holders of this
entry-level license requiring a 6 words

429 prefix followed by 3 letters.

Now, a month and a half after the
Novices received the 2 meter privi-
leges, their presence is really being felt
on the band! In the previous year | had
worked only a handful on 70 cm., but
now on VHF they are really coming out
in multitudes! At this early stage in the
game, we hear them mingling with the
veleran hams, getting all kinds of ad-
vice on technical and operating mat-
ters. One Novice callsign has been
seen already on the national packet
system.

This changes the very nature of the
Novice experience and makes the
Grade C license much more attractive!
It will be interesting to note how this will
affect licensing patterns. Will the
Novice licensees continue to upgrade
as in the past when there was a greater
incentive to do so? Even though, as
opposed to many countries, ham radio
attracted a great influx of youngsters in
Israel in spite of the rather strict licens-
ing conditions, will there be an even
greater influx of new blood into the
hobby? I'll be feeling the pulse, and ina
future issue will keep you informed of
the trends, which could have implica-
tions for amateur radio in your country.

Israel soon to join the European
Common License Group. By the time
you're reading this, we hope the Min-
istry of Communications will have
signed all the agreements to facilitate



SIGNAL SENTRY

A VERY INTELLIGENT DTMF DECODER
—

£

Complete Kit Only ....$69.95
Assembled Bﬂard ..$89.95

Solve your mondorning problems. Can slore :nd remember the 1D of
the caller. Ignores background chafier, responds only to valid DTMF
signals. Screens incomimg calls. Small enocugh 1o Ml info many rigs,
including soma HT's. Provides seérlal output of all DTMF tones,
usabla as a remote controller, Operates on 6 o 16VDC.
CA rasidenis add 6.25% sales tax. SE&MH: $4.50 (insured), Foreign
orders add 15% For mara info or catalog, send LSASE(45¢) 1o,

A&A Engineering

2521 W. LaPalma #K - Anaheim, CA 92801 - 714-352-2114
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Macintosh =

Software

We have the largest collection of
commercial (non PD) ham radio
software in the world. Luckily, it
is for the friendliest computer In
the world: MACINTOSH.
Programs for packet, RTTY, fax,
satellite, Morse, theory training,
gray-line, MUF maps, lmggingi
contest, cw keyer, etc. Check us
out, before you buy your next
computer. Simply the best!

ZCo Corporation
P. O. Box 3720, Nashua, NH 03061
(603) 888-7200 Fax (603) 888-8452

—You asked for it
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SAMPLE
COPY!

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...

Free 20-word ad each month. Don't miss out!

Free Sample. 6-Month Trial - $13.
1-Year: $24 ($36 by 1st Class). Foreign - Write.

A.R.C., P.O. Box 802-E6, Carlisle, MA 01741
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HAM RADIO TOY STORE, Inc.

H UG E NEW 1990
CATALOG

» Big 88 page 82 x 11" Format

® Communications Receivers
® Portable Receivers

® Scanners

® Amateur HF Transceivers

® VHF-UHF Transceivers

® HTs and Mobiles

® Amateur and SWL Antennas
® Accessories and Parts

® RTTY and FAX Equipment
® Books and Manuals

Send Universal Radio

el 1280 Aida Drive Dept. 73
<Ml Reynoldsburg, OH 43068

ﬂ NEW MAX TRI-BANDER

« COMPACT, 31/2"
elements extend 10 cover
% 1S 440, 220 or 2M

w’| ML - IDEAL FOR vacation,
V7 -?-‘1 \,. ‘Gamping, portable
\ ‘r;:\ and inside use

/s / \ 0n!y$3995

foont. UG
Money back MAX Systern™

guaraniee.  =pAUND PLANE ANTENNAS
CK-MO-MC-VISA Accepted ( MA add 5% sales tax)

SHORTY ALL-BANDER
e i

THE PERFECT MATCH anU ONLY 70 FOOT

ANTENHA TUNERS WITH LONG OVERALL
A BALANCED QUTPUT

- "-."".,'u“-:'-q 1aCiory Esserniead] rEddy WD USE

L] .r:i‘.h' Ot wetsl  apliNET DI SO SNOIETRETY .
Fa et

= Hggwy |72 giuge siranted omppess Sl wird | vl TROSE
sl IO

= Cordsr fad wiily 100 feat Of Ky 0555 A5 OFm ESl@mc e Ifemimrs e

*  InCleded conled mBulior weih - @n gye nkps. FOF DO BLIEEROr]

* |mncludes cusiom Molded msuators mosded of W GLaalily Fratenas will
righ dielecine qualinies and axcrtant wealnerabiily

- me"-ph-.".ﬂ natallatnn instructions nchuded

= Crwgrall length 70 (e, less when eraciad 58 &0 irvie bed o8 o Siooe

* Handies 2 kw PEP & covers 160 hrough 'O molors

&  May ba irimmed o il smalk ety s

Only $39.95 rro

The ALL-BANDER DIPOLE, al-band coubiel 1ypa antenna g lully asssmal
el overall lemgih 135 lea with 100 lest 450 OHM lesaling

Only $29.95 prp
G5RV ANTENNA

B O oo denoe Un 1 5 M (he aniEnna maEy
Dy TyE NN W UleT Wil 2 T
oo combenAaon of & 102 foor faron and 301 feat of 300 ol KWWY
PaimeEEd TanaTEadaen e acheves resenancd on all ife araleus Dands
from Bl througn 10 melers wiih only one anienna T et
irape arct cols The mpedance presam 8 the end of he 300 ohen B
bepiri A EASmESISR ne o gbhogl 50-60 ahme. & good malteh o tha 70
feat ol RGAX mini lnam coas [ comes complatisly asaemiblad ready 1o
stalalion, handies 2 KW PEF and may be usad 8 honsonal or in
wafed N configquiation
MODEL BANDS LEMGTH PRICE
G5RV-MB BO-10 102 £49.95 pPPD
imockeEl Hustratad)
G5HRY BO-10 102 534.95 rrPp
ing wimr.of cable. with 317 bal fesdling)
G5RV JR 4010 a1 $29.95 rrFD
o =tmié of Cable. wiih 26 bal lesdine)

AT YOUR DEALER, F NOT. ORDER DMRECT
VAN GORDEN ENGINEERING

VGE BOX 21305 S EUCLID. OHIO aaf

POME (2361 2R1-8580 FAX Tk AR ST
= =B/ 1-55 = i = ot

Send payment to: Cellular Security Group
4 Gerring Rd., Gloucester, MA 01930
QOr charge by phone: (508) 281-8892
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NEW IMPROVED

LOGWRITE"™ V2.0

llH:“'lm:-'" W20 e mll ol (e |'|l.-1-1.|.|.||' feaiwres o the |'rla-_i',|l'|_'|.|-1.:ru-~r|
prlies mamy of the features vl the wsers, rogussicd!. New foaiures clodk

# Labcl primting

& L osbeer onpeleis e Cusbos s e

B ol el g e
(M onurse, all of the okl [eslures have beca mamismed, amal all Gles
prneraicd wah the old veraenm are compaiibls wih ihe pew vorsem
LOGWRITE s unigue spfit sorcen (vature aflows fw simmullaneows hogging
o et processing.  Logeng Teslioros imclode:

& lostani callvgn o prefix search

& Prine Edic o Y iew records

&  Plenty of riom for motes & adudresses

& Adilomad Bimeidate stamping
Text processow lcalres mislomulic woid wrap, buckspace vorrect, and
seroilhmgt. Throw pwsy your pen and paper!
Bring your stilion mio the computor age with LOGWRITE. ihe quality,
menu driven, user friendly logglng, progeam written by Ed Troy (NGAV),
LOGWRITE is compatible with all IBM PUs and compalibles
T vrder your copy of LOGWRITE, complute wath instroction maml,
send F49.95 (P residents acdd 100 sales (ax) 1o

Aera ot U omwaltin
Fik Box 536 HULE.H'IEhum IF.L 8912

|
(21%) WL
Wh day money- II-.H.L guaranice
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117 WEST WESLEY STREET -

UNCLE ELMER SAYS: Come
in and operate our demo station

featuring TEN-TEC radios. 1r.1r
"H‘ CALL for low prices. TER TR

WHEATON, IL 60187 - (708) 668-9577

CIRCLE 120 ON READER SERVICE CARD

Ptoieei Your -

- 8 Investment
SIL er'h The Povch

Jos Fnr Every Portable
black neoprene EUEI"}" BHHEW

A sturdy web bell-loop sewn on
the back extends over the top and
is secured on the front with
a velcro tab.
Lives
e UPER -SMALL for IC-28at
S EHORT" for other Mini HT.s
S SLIM (77 FTaN. IC-23al cic.
oG - Firs Ffyll-size h.--ulhﬂ.d.
TILONG" (9)-THTSa & "Bricks!

lrhe POUCh it's Washable!

l-ﬂﬂﬂ-?z-l’ﬂﬂﬂh {Daaler Information)
CIRCLE 117 ON READER SERVICE CARD

G5RV AII-Band QuicKits™

created v Anivmmas Wi

Fast & Easy o Baild o
= Fal-Safe visual imetrecs ~as E‘;"ﬁ"' .ﬁ'?‘ﬂ'ﬂ o $5w3
= INe messuring or culing « Full Size G SR §35.55
* Everythmg inshuded 10 f4 -["‘-:I-Iil'ﬂ""-‘-.l o
« Frmmsd pefeasn = minoien +'"I.-:l} Siag 5.,1:_“'.* - 35 35

Quallty Compinantn 518 40-10Dipste
* Prasoldered Sves Fistings o Ouartes Size GISEY 51995
= _inkprstl Quiofiax nise W6 20-10 Dipole

" pmialabed, ww realed, St !
lﬁ#nb& fow mowse design -hi:_:::hl _:::E:”,l-l:‘h i.r.gi
Tume All Bands Inct WARC B . 300 Dycron 2508 fise $119%

Build your ows from scrasch. Order | ) i a : t' 2
Tech™ote #]124C 5595 ppd USA Qrder Het-Line Add 85 PicH

Call 801-373-8426  rtor Tech sevice 1-800-926-T373
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our entry into the European Common
License Group. This will make it possi-
ble for all hams from the CEPT coun-
tries visiting Israel to get on the air here
without the minor bureaucratic hassle
of getting a reciprocal license. It will
allow 4X/4Z hams the same while tour-
ing the 16 CEPT countries. [Very excil-
ing news!—Arnie]

In the meantime, any ham planning a
visit 1o Israel may obtain details on how
o get a reciprocal license as well as a
list of the Israeli VHF and UHF re-
pealers by writing to me. Be sure to
include a self-addressed envelope and
relurn postage.

Hulah Valley Packeteers host
TAPR head. On July 11, Lyle Johnson
WAT7JXD, President of the Tucson Am-
ateur Packel Radio Corporation, was
the speaker at a meeting of the Hulah
Valley Packel Group held at the com-
munity center in the village of Rosh
Pina. Lyle outlined the progress on the
production of the TAPR high-speed
packel ransceiver and reported on the
state of the Microsals, the flock of ama-
teur radio satellites launched this year,
many of which are carrying packet ra-
dio gear.

4X98BS. From Oclober 5-6, the
capital city of the Hegev, Beer Sheva,
hosted an international stamp exhibi-
tion. The special station 4X90Beer-
Sheva was set up there and operated
on all bands around the clock. Not only
did it give prefix hunters around the
world a new one, but we hope, as in
similar events, many philatelisis will be
infected by the ham virus!

Y gV
o®;
REPUBLIC OF KOREA

Byong-joo Cho HLSAP
PO Box 4, Haeundae
Pusan, 6§12-600

Korea (South)

Reciprocal Agreement. | am very
pleased to provide the following infor-
mation concerning a reciprocal agree-
ment for US citizens to operate an am-
ateur station in Korea.

The Korean Ministry of Communica-
tion has requested that a reciprocal li-
censing operation agreement between
Korea and the USA be developed. The
MOC has asked the Korea Ministry of
Foreign Affairs to request the agree-
ment.

The Ministry of Foreign Affairs will
note the conclusion of such an agree-
ment on government information bul-
letins. The calisign prefix for reciprocal
licensees is now under study. It is
hoped that this agreement will be con-
cluded by October 1990.

Special callsign. | shall be operat-
ing under a special callsign for myself,
either BK3PAP or HL30AP, from Sep-
tember 1 to December 31, 1990 for
commemoration of my amateur radio
station's 30 years of operation and
my 60 years of age. | will be operating
on all WARC bands and modes,
and will be issuing a special QSL card

for this special callsign operation.

Korean nationals became able lo get
on the air in September 1960 with HM
individual callsign, not a club callsign. |
got my call HM1AP in December 1960
and received HM9AP as a mobile call
in January 1963. Korea Amateur Radio
League (KARL) Headquarters re-
ceived HM9A. Now | am the oldest indi-
vidual call holder in the Republic of
Korea and a charter/life member of
KARL.

SPAIN

Woodson Gannaway N5SKVB/EA
Apartado 11

35450 Santa Maria de Guia

(Las Palmas de G.C.)

Islas Canarias, Espana

Hello to all from the Canary Is-
lands. Some very nice news this
month from the mainland and a few
short “odds and ends."

| didn't make it to Rumania this year
as | had hoped, but will attempt 1o put it
back in my plans in the future. | am
getting interested in experimenting
again and that is likely to produce
some QRP activity from my QTH. Last-
ly, the price for a temporary /EA license
in Spain went down this year to 1000
pesetas (US$10). This license is still
good for a calendar. And now to the
mainland.

Hello from mainland Spain. | am
NP4NQ/EA7. | am now at the Naval
Base in Rota (Cadiz). I've been pretty
active on 10 meters and 2 meter FM
DX. That's all the equipment | have
now.

We have al least 6 more hams on this
base, with a few Spanish workers that
are hams as well. It is kind of hard for
the active-duty Navy personnel to dedi-
cate all the time we would like on our
hobby, but we still get on the air. On 2
meters FM | have talked to the Canary
Islands, Morocco, Portugal, and a little
DX in Spain. | find it fun since | don't
have a SSB/VHF rig with me. There are
a few contests [contesters?] on this
mode around here, like ED7TDP in
Cadiz.

We, the hams in Rota (both US and
Spanish), would like to say that ama-
teur radio is alive and well in the naval
base of Rota. It is just like an extended
DXpedition. . . so it seems sometimes!
I've been at it for almost 4 years, and
I'm certainly glad to have brought this
equipment with me. Our main contacts
on the base are EATCZR and EA7PS,
our so-to-speak hosts, and in some in-
stances, QSL managers. This speeds
up QSL cards in Europe. The hams in
the town are also very, very coopera-
tive.
| would also like to say "'Hi"" to all,
from the hams here: NTBX/EA7,
AAZAHIEAT, and mysell NPANQ/EAT.
73s and DX Amigo de Canarias! AT3
Jose A. Delgado (USN), Apartado 33,
Box 10 (VQ-2), Base Naval de Rola,

(Cadiz) Espana. [l

GILFER —

Number 38 on your Feedback card

first in Shortwave

KENWOOD HF TRANSCEIVER WITH
AUTOMATIC ANTENNA TUNER

KENWOOD =

T5-440 /AT

Our most popular

Iransceiver transmits

on @l the HF ham

bands trom 1601010

meters sincludes a general-coverage receiver which covers 100
iHz to 30 MHz sbusit-in antenna tuner lor a perfect SWR from 80
to 10 meders «100 memory channels which store freguency and
mode, mciuding 10 spii-frequency channeis for 10 mater re-
peater operahon. Opbons avadable

GILFERPRICE $1229.95 (plus $10)

$1068 95 (plus $10) wiout antenna tuner
$1440 95 ist price

KENWOOD STATE-OF-THE-ART FULL-SIZED HANDHELDS

TH-225A (144 MKz}, TH-315A (220 MH2Z), TH-415A (440 MHz)
Ten memory channets aliow storage of trequency, requency
step, and offset, sublones and reverse switch posson

sthe TH-225A recewes 141 -163 MHz, including NDAA weather
eseiactabie CTCSS tone busit-in- any of the 38 sub-tone fregquen-
cies may be seiected using the up-down keys Options Availabie

Call for price

VISIT GILFER'S STORE
Easy to find, accessible
from New York City.
Take Garden State Park-
way (NE portion of N.).J,
Exit 172, Gilfer is in the
center of Park Ridge,
II‘.IFE}UHHE the Borough
Hall. Store hours:

M=F T0am-5pm,

Sat. LH&I‘H‘,?: m.

52 Park Ave, Park Ridge, NJ 07656, Ph 201/391-7887
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UppATES

Alinco DJ-500 Special

Like all companies, Alinco sometimes has
specials. In the middle of last September, we
received word that the Alinco DJ-500 dual-band
handheld was sent to dealers as a promational
special with a 30-day warranty. An optional two-
year warranty was available for a minimal
charge (no more than $15). Except for this
clearly marked special, the warranty informa-
tion given in Gordon West's “Alinco Service
Survey” in the September issue is correct.

JAN Crystals—Phone Number

From Bill Burdette of Burdette Marketing &
Communications, Inc: "'On page 20 of the Au-
gust issue, you published our telephone num-
ber instead of the number for JAN Crystals.
While we are the advertising agency for JAN
Crystals, we would appreciate it if you would
advise your readers to contact JAN Crystals
directly, at (800) 526-9825."

JABIJY G3 FAX
Controller for Ham FAX

From David Cowhig WA1ILBP: “Here are
equivalents for the Japanese ICs used in the

JABIJY FAX modem for hams described on
page 24 of the May 1990 issue. IC 2072D is the
one-chip VOX IC NJM2072 from Shin Nihon
Musen (JRC Devices). IC 78L05 is a three-ter-
minal series regulator (rating 100 mA at 5 volts
max) for a power supply made by many compa-
nies, such as Tl and Motorola.

*“| got this info from Japan through JUNET, a
Japanese language e-mail conferencing net-
work analogous to the USENET, accessible
woridwide through many networks. Thanks to
OHO Kazuhiko of the Packet Radio User's
Group, CHIKARAISHI Hirotaka of the Tokyo In-
stitute of Technology, and Jon lza W1/EA2SN
in Massachusetts for their advice.

"“The author of the FAX modem interface, Mr.
Fukunishi JABIJY, welcomes questions. Send
your letters with SASE to: Mr. Keizo Fukunishi,
Migi 5, 14 Ichijodo, Asahikawa shi, Hokkaido
pref., 070 JAPAN. Tel. Day: +81-166-24-
2851. Night: +81-166-62-0526."

GM is Scotland

From Duncan Lindsay GM7CXM: "' Your Au-
gust '90 edition of Ham Help lists GM4PLM's
country as England. This ignorance is expected
from most Americans, but surely all you DX
chasers know that GM is Scotland?"' |}



ATV CONVERTERS - HF LINEAR AMPLIFIERS

DISCOVER THE WORLD OF HF AMPLIFIERE por MOTOROLA BULLETINS

Shorf M u!ﬂbﬂl:n d DIPEOI e-V-Si Qgﬂﬂﬂf S FAST SCAN TELEVISION

AntennasWese sx WKA2, Prowa, U TOCM

Ready to Use Full Legal Power
. . . EBITA 300W $135.2¢
Fasiest Install Tough ~No Lossy Traps ; EB104 S00W :ﬁ}; s o
CU&I F:d ﬂﬂ]hlf LD“- ?;DE: CH‘ . c - 1 o A
: / R Can: Sosa it
3 DI]U l I - R h = E: :
b Kiok-Eroof 2 o NEWI! 1K WATT 1-50 MHz Ampiifier We slin stock Herd =io = Find parta
RV $ 49.95 ?R V- $ 5,9 95 - POWER SPLITTERS and COMBINERS CHIP CAPS —Kemet /ATEC
0-10 51 ft. long 60-10 ™ 1032 fi. long ooy METALCLAD MICA CAPS —Uneico/Semes
Assem ; : 3 y ATV] 420—450 (GaAS—FET].... 8 40.95 Kit 600 Watt PEP 2—Port ... 1 80.95 TRA
USSPt o R T R ATVA 902-928 (GaAS—FET] 8§ 59.95 Kix 1000 :'5.:: rep 31";: . MINI_CIRCUIT MIXERS
5 - — Pa L - - PP e TrPrR——
For Tech Infopack send $1 [=800-926-7373 : : INEAR  ARCO TRIMMER CAPACITORS
CIRCLE 303 ON READER SERVICE CARD ' bl oy i e pasaly S5

srensssnnnnsanrsssssss B 1005 Kit  KEBET—PH (Ki) " Brosdband HF Tranalarmars
T5 Watt Model BTSA #118.95 Kit KEB&T—PCN (PC Board) .
Available in kit or wired [ tasted KEB® . Add ¥ 3.50 for shipping and handling.

For detalled information and prices, eall or write for our free catalog,

= col g
o,

"ﬂ'ﬂe‘

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

508 Millstone Drive * Xenia, Ohio 45385 * [513) 426-8600
FAX 513-428-3611

AMATEUR RADIO EQUIPMENT
CALL @] 800-942-8873

For Your Best Price

THIS MONTH'S GOODIE FROM THE CANDY STORE Authorized dealer for ll:ﬂm, KEﬂWﬂﬂd, Yﬂﬂsu,
[RDC] "eene’  mswsss. .| | ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF
=== UNDER $1090.00 _LEalgiiaia | Concepts, Hustler, Kantronics, Wilson, Diamond,

Similar Savings On Kenwood, Astran,
Yaesu, Hy.Gain, Alince, Etc, All LT.O

s i Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,

Over 9034 Ham ltems in Stock, all Prices Cash FOB Preston
More Specials in HAM-ADS. Looking for Something not Listed? EpSﬂn' Fﬂ" CﬂrnEr, DTK
Cail or Wrile
ROSS DISTRIBUTING COMPANY

T4 S 5u1-5wmfrnun.H.IJH!-Tlllnﬂm;:‘-ﬁh;!:-ﬂlﬁn 1057 EaSt 2100 Sﬂuth, Si:'llt Lake City, UT 84106
= o — 801-467-8873
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HamCall / CD-ROM AAlA THEY'LL THINK THEY'RE
500,000 HAMS plus SIDEKICK JUST HAVING FUN

14
| % Amateur Radio Programs and Data ANTENN As
5 CO-ROM Dise L L
Cusstar Fetrieval Software ... §50.00
:ﬁ"&“u‘f’;ﬁ;’l{mig......IZZ.'Z.'.ﬁf:E * 144 - 220 - 440 Mhz. Models
* Dual Extended Collinear Elements
BuckmasTER Publishing .
AL 3, Box 56 - Mineral, Virginia 23117 @ * Stainless Elements and Hardware !
e * Side/Top Mount Tower or Mast Lo
» Excellent Gain and Quality e

» Easily Stacked
* Broadband - Tunable

VM AntennaSystems e SO-239 Feed

tomAntennasWest

e New Design and High Efficiency :
i ll bad Kk prot o YOU'LL KNOW
=-¥= Per a0ienda, COAX ‘. "
fosdine, Quick Lauoch systemrov | 160:10. 9" ’ THEY’RE LEARNING
proof dacron support braid, 40 page 80-10 9% ® e -
Tech Manual. Complete. Ready for 107 long . # Carole Perry’s (Dayton 1987 Ham of The Year)
Action. One person installs in minutes. | 4470 s890 : - “Introduction To Amateur Radio™ package allows
Be ready for Emergency or Fun. | 51" long & children of all abilities to achieve success
Build your own from scratch: Order Add S1D0S & H. : .
TechNote #121B, 56.95 ppd LSA “Order Hefline: * With "N’ Connector and Silver Ready-to-teach package contains: Teacher's
Box 50062, Provo, UT B4605 B800-926-7373 Plated Feed Probe Manual with 26 lesson plans, Code Practice
CIRCLE 302 ON READER SERVICE CARD Oscillator for Morse Code practice, Spacecode
$89.95 audiocassette which follows lesson plans. $99.95
Broadcast Tech. Services ® \ideo Tape Showing Classroom Use Included
11 Walnut 5! | 1Any motivated teacher can teach the program.
: _JHam Radio program is used as a motivational tool
ELECTRON TUBES Marshfield, Mass. 02050 to teach skills in other subject areas.
OVER 3000 TYPES IN STOCK! 124 hour Hotline is available for help and
Also capacitors, transformers 61 ? -83?—2880 questions
and parts for tube type equipment ¥ i 1 High motivational activities,
Write or call for 28 page catalog 800-874-2880 Order homeworks, fund raisers, quizzes, &
. ducibi Cluded.
No Extra Charge for VISA-MC o Mﬁdlﬂ D Gt t57ade
Shipping Handling add $4.00 o Mentors—:— STATEN ISLAND
Mass. Residents add 5% e N.Y. 10313-0006
6221 5. MAPLE AVE , TEMPE, AZ 85283 N 718-983-1416

- : CIRCLE 241 ON READER SERVICE CARD
PHONE: 602/820-5411 FAX: 602/820-4643 SRCLE B4 ON RENDER SERVIOE CARD
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Uncle Wayne’s Bookshelf Lt

06557 » 1991 Passport to
World Band Radio
by Internasional Broadcasting
Services, Lud.
You can have the world at your
fingertips. You'll get the latest sta-
tion and time grids, the 1991

Buyer's Guide and more. 384
pages, $16.50

ARI193 = Weather Satellite
Handbook (4th Ed.)
by Dr. Ralph Taggart WRSDOT
Hot off the Press! Expanded and
revised to reflect tnday's weather-
fax satellite technology,  $20.00

AR3290 = Companion Soft-
ware for Weather Satellite
Handbook

5 %" MS-DOS floppy  $10.00

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 fingemps.

w k!
NOVICE

TECH
GENERAL
ADVANCED
EXTRA

Used SUCCESSFULLY by ages 6

ViSOl $11.95
visaz 10.95
vVis03 9.95
ViSos 15.95
VIS 05 14.45

Lanze Code Programs—(Available on 5% * disk.)

Incxpensive complete study guide code programs for both the CH4/ 128
Commodores and the IBM compatibles. Programs include updated FCC
questions, multiple choice answers, formulas, schematic symbols, dia-
grams, and simulsted (VE) sample test.

IBM Pan #
Novice TBMII
Tech IBMO2
General IBMO3
Advance IBMO
Exira (New Pool) IBMOS

Commaodore Part # Price
COMO1 $14,08
COM0O2 $14,95
COMO3 $14.95
COMO4 $19.95
COMOS $19.95

IBMO97 « Amateur Radio Part 97 Rules (includes updated, revised
Commission’s Rules, September 30, 1989) 5% " disk IBM compatible

only

$9.95

|0MO12 = Map Library
Includes

by Radio Amateur Callbook Inc.

| Prefix Map of the World 4-color 40° x 28

| Map of Nonh America 4-color 30" x 35°
| Great Circle Chart of the World 4-color 30" x 35

| World Atlas 4-color 20 pages

$12.00

07D91 = DXer's Directory,
1990-91 Edition

Compiled by Fred Osterman
Most complete list of radio Lisien-
ers ever! Features over | 800 listen-
ers from over 75 countries. Also
included is full information on over
100 radio clubs worldwide. $4.95

01P044 « 44 Power Supplies
for Your Electronic Project

by Robert J. Traister and
Jonathan [.. Mayo
Written at the basic level, perfect
for the beginner. The reader 1s
given enough electromic theory 1o
understand the concepts explained
throughout the book $15.95

|0W020 = N6RJ Original 2nd
Op by Jim Rafferty N6RJ
A new sdition in an casy-lo-use
“*wheel™" format. Simply dial the
prefix and instantly have available
Beam headings, Continent identifi-
cations, Zone idenfication, Postal
rales, and more. $8.95

|6PB6 = Packet User's
Notebook

by Buck Rogers K4ABT
Over 90 diagrams show tried and
true connections for popular
TNCs, transceivers, und comput-
ers. A penuine nuts-and bolts how-
to-do manual. Brand new!  $9.95

(9D22 » The World Ham Net
Directory by Mike Witkowski
Mew—secomd ediion mow over
600 net listings. This book intro-
duces the special interest ham radio
networks and shows you when and
where you can tune them in. $9.50

01D29 = The Hlustrated
Dictionary of Electronics
(4th Ed. 1988)
by Rufus P. Turner
and Stan Gibilisco
Over 450 detatled drawings and di-
agrams. Over 27,000 terms are ad-
dressed in 650 pages. Provides
clear, brief, and easy-to-under-
stand definitions. An excellent dic-
tionary for the hobbyist or profes-
sional. $24.95

15A002 « Scanner and
Shortwave Answer Book

by Bob Grove
Whether you have difficulty calcu-
lating world time zones or are try-
ing to figure out kiloherz, mega-
herz. and meter band. this book
will provide the amswers.  $13.95

10F090 » 1990 International
Callbook

Lists 500,000 licensed radio ama-
teurs in the countnes outside North
Amernica. Covers South Amenca,
Europe. Africa, Asia, and the
Pacific area (exclusive of Hawaii
and the U.S, possessions), $30.00

05A95 = Easy-up Antennas
for Radio Listeners and
Hams by Edward M. Noll
Like to learn how 1o construct low-
cost, easy-lo-erect antennas? Easy-
up Antennas will help you. $16.50

01D40 = DX Power:
Effective Techniques for
Radio Amateurs
by Eugene B. Tilton KSRSG
256 pages, 10 illusirations.  $9.50

02C30 » The Commodore
Ham's Companion

by Jim Grubbs KSEI
160 pages of useful information on
selecting a Commodore compuler
for the ham shack, where 1o find
specialized programs, the Com-
modore-packet connection, and
more! $9.50

(03511 » Shortwave Receivers
Past and Present

Edited by Fred J. Osterman
Concise guide to 200+ shortwave
receivers manufactured in the last
20 years. Gives key information on
ecach model including coverage,
display, circuit type, performance.,
new value, used value, ctc. Photos
on most models. The Blue Book of
shortwave radio value. 1987, 104
papes, B4 x 1. $6.95

(5H24 » Radio Handbook,
23rd Ed. Willliam I. Orr WaSAJ

$40 pages of evervthing you want-
ed 1o know about radio communi-

cation, Indepth study of AC/DC
fundamemals, S5B, antennas, am-
plifiers, power supplies, and more.

$29.50 hard cover only

03R0| * World Press Services
Frequencles (RTTY)
by Thomas Harrington WEOMV
A comprehensive manual covering
Radioteletype news monitoring—
contains all informanon—antenna,
receivers, lerminal umis, plus
three extensive frequency lists.
Covers 65 World Press Services
broadcasting in English. ““The
Original Press Book."” B4 pages.
$8.50

ARRL BOOKS

AR22() = Antenna
Impedance Matching

by Wilfred N, Caron
Advanced smatcurs, antenna design
engineers, technicians. Most com-
prehensive book written on using
Smith Chars in solving impedance
matching problems. $15.00

AR2472 » Tune in the World
with Ham Radio Kit (8th ed)
Brand New Edition. Easier toread,
revised teat covers the guestion
pools on Novice exams given on
November |, 1989 and later. Code-
teaching and code-practice cas-
settes included inthe kit.  $19.00
AR2464 » Tune in the World
Book only. $14.00

AR2197 = Data Book

Valuable aid to the RF design engi-
neer, lechnician, radio amateur,
and experimenter, Commonly used
tables, charts, and those hard-1o-
remember formulas. $12.00

ARAJ| = Interference
Handbook

Written from an RFT sleuth’s per-

spective. His expenence in solving

interference problems. $11.00

ARZE7I » W1FB's Help for
New Hams
by Doug DeMaw WIFB
Guides the newcommer through
the mazre of new operating and

techmcal procedures. Put together
a sistiom and get on the air. $10.00

AR226 = Opersating An
Amateur Radio Station

Designed o answer the basic ques-

tions the beginner may have about

equipment, antennas, and proce-
dures, $1.00

AR16T0 « ARRL 1990
Handbook (67th ed.)

Over 1200 pages and over 2100
lables, figures, and chirts, New
antenna projects include three
high-performanceYagis for 144,
220, and 432 MHz designed by
Steve Powlishen, KIFO.  $23.00

AR(402 » Solid State Design

Chock full of good . basic informa-
non—circuil designs and applica-
tons: descriptions of receivers,
s equipment. $12.00

ARXS =« ARRL Antenna Book
Represents the best and mowt high-
ly regarded information on antenna
fundamentals, transmission lines,
design, and construction of wire
antennas S18.00

AR1086 » ARRL Operating
Manual

Pucked with information on how to
manke the best use of your station,
including: interfacing home com-
puters, OSCAR, VHF-UHF, con-
testing. $15.00

AR(356 = Morse Code:

The Essential Language
by L. Peter Carron Jr. WIDKYV
Tells of evolution from siraight key
to competers. Gives practical ad-
vice on icaming the code and s
modern-day uses. $5.00

AR 1500 = Radio Frequency
Interference

Comains information to help solve
RF1 problems. Good technical ad-
vice from ARRL stalf on interfer-
ence from transmitters and electr-
cal devices. $5.00

AR2286 = First Steps in

Radio by Doug DeMaw WIFB
Senies of QST anicles. Sec compo-
nenls assembled into practcal ar-
cuits and how the circuits make up
your radio gear. $5.00

AR2960 = Transmission
Line Transformers (2nd Ed)
by Dr. Jerry Sevick W2FMI
Practical designs, specific Infor-
mation on construction lechnigues
and soarces of material. More de-
signs for antenna tuners, hvbrids,
and for the VHF and UHF bands.
272 pp. $20.00
AR01%4 = Antenna
Compendium Vol. 1
Matcrials on verticals, quads,
foops, Yagis, reduced size anten-

AR2545 » Antenna
Compendium Vol.2

42 papers covering verticals,

yagis, quads, multiband and broad-

band systems, amienna selection,

and much more, $12.00

AR2626 = Companion Soft-
ware for Antenna
Compendium Vol. 2

54" MS-DOS floppy $10.00

ARS8 » W1FB's Antenna
Motebook
by Doug DeMaw WIFB
Get the best performance out of
ticals. Build tuner and SWR
bridges. $5.00

ARO34E « QRP Notebook
by Doug DeMaw WIFB
Presenis construction projects for
the QRP operator, from a simple 1
wall crysial-controlied transmitter
o more complex transceiver de-
signs. $6.00
ARI250 =
Spiral

Log Book—
§3.50

ARRL License Manual
Beginning with Tune in the World
with Ham Radio for the Novice and
progressing through the critically
acclaimed ARRL License Manual
series for the Technician through
Extra Class, accurate text explana-
uons of the material covered along
with FCC guestion pools and an-
swer keys.
AR2375 » Technician Class
AR2383 « General Class
AROI66 = Advanced Class
Each 56,00
AR239]1 = ExtraClass $8.00
ARDL10 = Yagi Antenna
Design
Ham Radio published a senies of
amucles on Yagis. The materal
from these artcles that is presemed
here was polished and expanded by
Dr. Lawson. $15.00
ARX073 » Novice Antenna
Notebook
Novices will learn, among other
things, how antennas operate, and
what governs theiwr cffectiveness
for short- and long-distance com-
munication. $8.00

AR0437 «+ ARRL Repeater
Directory 1990-1991

Almost 18,000 listings (including
updated listings for MS, GA, SC,
NC, TN, KY, WV, and VA) with
over 2200 digipeaters. Band plans,
CTCSS (PL™) Tone Chart, compi-
lation of frequency coordimators,
ARRL Special Service Clubs. and
beacon listings from 14MHz 10
24GHz. $6.00

AR2083 = Complete DX er

2nd Ed. by Bob Locker WOKNI
Learn how to hunt DX and obtain
hard-to-get QSLcards.  $12.00

AR3169 » ORP Classics

Collection of articles from last 15
yrs. of ARRL publications on build-
ing receivers, transmitiers, tran-
sceiver, accessories. 288 pp. $12.00

ARD477 * Low Band DXing

How to meet the challenges of the
different forms of 160, 80, and 40
meter propagation with effective
antennas, equipment, and operat-
ing strategics. $10.00
AR2030 = Your Gateway to

Packet Radio 2nd Edition

Filled with information for all ama-
teurs, Tells everything you need (o
know about this popular new
mode: how to get started, equip-
ment you need, and more.  $12.00

AR2456 = FCC Rule Book
(8th ed)

This New Edition is almost 50%
faner. The wional chapers in the
front of the book are a major up-
grade over the previous editons. A
must for every active radio ams-
teur. $9.00

ARZ1T! » Hints and Kinks

Find the answer to that tricky prob-
lem. Ideas for setting up your gear
for comfortable and efficient oper-
ation, $8.00

AR2103 » Satellite Anthology

The latest information on OSCARs
9 through 13 as well as the RS satel-
lites. Information on the use of di-
gital modes, trucking, antennas,
RUDAK, microcomputer, and
mare! $5.00

AROME » Satellite

Under one cover is what the Ama-
teur Radw Operator needs 1o know
m order to commumcate throegh
OSCAR watellites. $10.00

Amateur Radio satellites. Find al-
most anything you might want 1o
know about man’s trip 1o the stars.
960) pages, $20.00

01865 « The Beginner's
Handbook of Amateur
Radio—2nd Editon

by Clay Laster

Combincs theory and practice in an

easy-to-understand format, and

provides information for choosing
and installing radio receivers and
transmillers, anlennas, ransmis-

sion lines, and test equipment. 400

pages, 291 illustrations.  $18.50

10D090 « 1990 North
American Callbook

Lists over 500,000 licensed radio

amatcurs in all countries of North

Amcrica. Gives calls, names, and

address information. $218.00

OTR2S =« The ATTY Listener
by Fred Osterman
Compiles ssues | through 20 of the
RTITY Lwstener Newsletier. Con-
wins op-to-date, hard-to-find in-
formation on advance RTTY and
FAX monitoring technigues and
frequencies. 156 pp. $19.95

05C63 » Commodore 64
Troubleshooting & Repair
Guide by Robert C. Brenner

Step by step through the complexi-

thes of making simple repairs o

your Commodore 64. $19.50

10A345 » Beam Antenna
Handbook

by William Orr WESAL/
Stuart Cowan W2ILX
Yag: beam theory, construction,
operation. Wire beams. SWR
curves. Matching systems. A
“must”” for senous DXers. $11.95

01AE7 * The Shortwave
Listener's Antenna
Handbook by Robert J. Tralster
Beel up shormwave reccpuion <a-
pacity and increase hsieming emoy-
ment casily and inexpensively.
$12.00

12E76 = Basic Electronics
Prepared by the Bureau of
Naval Personnel
Thoroughly revised in 1972, Cov-
ers the important aspects of applied
electronics and electronics com-
municalions,

567 pp. $10.95

I12E4] = Second Level Basic
Electronics Prepared by the
Bureau of Naval Personnel
Sequel to Buvic Electronics , thor-
ough treatment of the more ad-
vanced levels of applied clectron-
ics. Includes microwave receiving
and transmitiing. Hundreds of ex-
cellent dingrams. 325pp. $7.50

10M44 » World Atlas

by Radic Amatewur Caillbook Inc.
20 pp. of full color, 85" x 10K ",
contains North Polar projection of
the world; maps of all seven conti-
nents, West Indies/Caribbean area,
and Pacific Ocean. $5.00

01P22 = The Packet Radio
Handbook
by Jonathan L. Mayo KR3T
**...an excellent piece of work
Well worth reading for both the
expenienced and the new packa-
teer . . . the definitive guide to ama-
teur packet operstion.”
—Gwyn Reedy WIBEL
Only $14.50
(3C09 » Shortwave
Clandestine Confidential
by Gerry L. Dexter
Covers all clandestine broadcast-
ing, country by country: tells fre-
quencics, other unpubiished infor-
mation: spy, insurgents, freedom
fighters, rebel, anarchist radio,
sccret radio, Current publication.
B4 pages. $8.50




1TAS10 = Air Scan Guide to
Aeronautical Communica-
tions (5th Edition)
by Tom Knreitel K2AES
Most comprehensive guide to mon-
ioring acronautical communica-
tion in the US, Expanded to cover
all Canadian land airports and
scaplane bases, plus listings for
Central America, the Caribbean,
North Atlantic, and the Pacific
Temitones. $14.95

(G3IR0Z » ATTY Today

by Dave Ingram K4TW]
Only up-to-date RTTY book in ex-
istence. Covers all facets of RTTY.
Most comprehensive RTTY guide
ever published. Fully illustrated. A
must. |12 pages. $8.50

(2C30 = The Commodore
Ham’s Companion
by Jim Grubbs K9E]
160 pages of information on select-
ing 8 Commodore for the ham
shack, where to find specialized
programs, the Commodore-packet

10A343 = All About Cubical
Quad Antennas

by William Orr WESAY/
Stuart Cowan W2LX
The “*Classic™” on Quad design,
theory, construction, operation.
New feed and matching sysiems.
New dats $9.50

104342 » The Radio Amateur
Antenna Handbook

by William Orr WESAL/

Stuart Cowan W2ILX

Yag: beam theory. construction.
operation. Wire beams. SWR
curves. Matching systems. A
“‘must”” for serous DXers. $11.50

104346 » Simple, Low-cost
Wire Antennas for Radio
Amateurs

by William Orr W6SALI/
Stuart Cowan W2LX

All New! Low-cost, multi-band an-

tennas; inexpensive beams. *‘In-

visible™ antennas (or hams in

“tough’’ locations! New data.

(MM54 = GGTE Morse Tutor

Floppy disk for IBM PC, XT, AT,
and compatibles. Learn the Inter-
national Morse code or improve
your capabilities. One diskene will
take you from beginner through ex-
tra class in easy seli-paced lessons.
Standard or Farnsworth mode.
Code speeds from 1 o0 over 100
words per minute. $19.50

(5E94 « Crash Course in
Electronics Technology

by Louis E. Fremzel Jr.
With a proven forma: of pro-
grammed instruction, this book
teaches you the basics of electnicity
and electronics in a step-by-step,
casy-to-understand fashion.$21.50

(1B033 » Talk To The World:
Getting Started In Amateur
Radlo by James P. Dux KiJD

and Morton Keyser NAMK

Provides information and practical

tips on obtaining a novice license,

Authors take the mysiery out of

technical and procedural aspects of

connection, and more! $9.50 $11.50 ham radio. $11.50

03M221 » US Military 10A342 = All About Vertical | 09542 » The Scanner
Communications (Part 1) Antennas Listener's Handbook

Deals with US Military communi- by William Orr WoSAL/ by Edward Soomre N2BFF

cation channels on shoriwave.
Covers frequencies. background
on point o point frequencies for the
Philippines, Japan and Korea, Indi-

Stuart Cowan W2LX
Effecuve, low-cost verticals 10-
160 m. -DX, multiband; compact
verticals for small spaces; ground-

Get the most out of your scanner
radio. Covers getting started, scan-
néers and receivers, anlennas, coax-
ial cable, accessories, computer

035208 » Redioteletype
Press Broadcasts

by Michael Schaay
Covers schedules of Press Services
by time, frequency, and country
broadcasting in English, French,
German, Spanish, and Poruguese.
Detaled Press Agency Portraits.
120 pp. $12.95

01CED » Master Handbook of
1001 Circuits—Solid-State
Ed. by Kendall Webster Sessions

With this cutstanding reference in

hand. electromics hobbyists and

professionals will never have to
search for schemnatics again. Com-

pletely updated, the book s thor-
oughly indexed and all 1001 cir-
cuits are clearly illustrated. 420 pp.

$19.50 soft cover

IIT88 « Tune in on Telephone

Calls by Tom Kneitel K2AES
Formatted as a frequency list with
detailed description of each service
and its location in RF spectrum,
Provides basic information for casu-
ul listeners getting started and de-
wils for ardem enthusiasts, $12.95

(9P33 « The Pirate Radio
Directory 1990 Edition
by George Zeller
Contains data on some 100 pirate
stutions active during 1989. How to

an and Pacific Oceans, and more. | ing: test equipment; lightening. controlled monitoring, more, tune in pirate broadcasts and get
102 pages. $12.95 $10.50 $14.95 | Q5SLs from the stations. $7.95
03MIZ2 = US Military 104347 = All About VHF

Communications (Part 2)
Covers US Coastguard, NASA,
CAP, FAA, Dept. of Energy, Fed-
cral Emergency Management
Agency, Dusaster Communica-
vons, FCC, Dept. of Justice. From
14 KC 109073 KC. 79 pages.

$12.95

03M223 » US Milltary
Communications (Part 3)
This pant completes the vast overall
frequency list of US Military ser-
vices, from 8993 KC o 27,544
KC. T8 pages. $12.95

15D90 » 1990 Shortwave

Directory 6th Edition
by Bob Grove
An excellent reference for North
American shortwave listeners, this
DXer's bible is crmmmed with up-
to-date, accurate frequency and
user nformation from [0KHzZ to
30KHz. $19.50

Amateur Radio

by William Orr W6SAT | 4

DX propaganon, VHF Yagi and

Quad beams, repeaters and how 1
they work, OSCAR satellues and | 1
$11.95 |-

how [0 use them.

16A24 » Yertical Antenna
Handbook, 2nd Edition

by Paul H. Lee N6PL | {

A classic. Reprinted with updates,
including an sddendum on antenna

design for 160 meters. Also, feed-

ing and maiching, short verticals,
ground effects, and more.
139 pages, paperback.

09V11 » The Basic Guide to
VHF/UHF Ham Radio
by Edward M. Noll
This book provides a first rate in-
troduction to life on the 2.6 and
1.25 meter bands as well as 23, 33,
and 70 CM. $6.50

$9.95 |-

_ | days of radio.
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and white so you can color in the countries as you work them!
Further, it has almost all of the official IARU 400 countries

on it, which no other map at any price has.
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Uncle Wayne’s Bookshelf Order Form

01TO1 = Transmitter
Hunting: Radio Direction
Finding Simplified
by Jaseph D. Moell K#OV and
Thomas N. Curlee WB6UZZ
336 pages, 248 illusts. $17.50

(K205 » Guide to Radio-
teletype (RTTY) Stations

by J. Klingenfuss
Updated book covers all RTTY sta-
tions from IMHz-30MHz. Press,
Military, Commercial, Meteo,
PTTs. Embassies. and more.
105 pp. $12.95

155003 » Communications
Satellites (3rd Edition)
by Larry Van Horn
Chapeers on channelization band
plans, transponder identification,
international satellites, more. $7.00

07A66 » Aeronautical
Communications Handbook
by Robert E. Evans
Exhaustive, scholarly treatment of
shortwave aeronautical listening.
Well orgamzed, up-to-date.

266 pp. $19.95

OTR20 = A Radlo Journal
1912-1940

By Russ Rennaker WOCRC
A fascinating trip through time.
Easy to read and informative, edu-
cational and eniertaining. A trip
down memory lane 1o the carly
$7.95

"| 20M090 » Computing Across

America

by Steven K. Roberts NANRVE
Robens has written arucles for 73
Magazine sbout the technical as-
pects of his US wur on his recum-
bent bicyele. Covers his adven-
tures, people he met, and places he
saw. If your lifestyle seems a hitle
confining, read this book. $9.95

IIRF13 * The “Top Secret™
Registry of US Government
Radio Frequencies (7th Ed.)

by Tom Kneitel K2AES

This scanner directory has become

the standard reference source for

frequency and other important in-
formation relating to the communi-
cations of federal agencies. 25 to

470 MHz, $19.95

03504 = The Hidden Signals
on Satellite TV

by Thomas P. Harrington
and Bob Cooper Jr.
Tune in thousands of Telephone,
Data, Telex, Teletype, Facsimile
Signals on most of the TV Satel-
fites; plus all subcarriers. Covers
equipment, hookups, where to
ne. 234 pages. $19.50

01P68 = Pirate Radio Stations:
Tuning into Underground
Broadcastsby Andrew R. Yoder
Comprehensive gusde 1o tuning in.
identifying, and contacting the
most unpredictable stations on the
radio spectrum. 192 pp.  $11.50

(J1AT0 » Practical Antenna
Handbook by Joseph J. Carr
Design, build, modify, and install
your own antennas, Carr, a 20-year
veteran of technical writing, has a
unique ability to present complex
technical concepls in an easy-to-
understand way. 416 pp.  $21.50

11F52 » Ferrell's Confidential
Frequency List
Compiled by A. G, Halligey
All frequencies from 4MHz-28MHz
covering ship, embassy, areo, Vol-
met, Imerpol, numbers, Air Force
One/Two, more 376 pp.  $19.50

I1SR97 * National Directory
of Survival Radio

Frequencies
by Tom Kneitel K2AES

Handy and concise reference guide
to high inierest commumcations
frequencics required by survival-
ists. Includes chapter on building
SMErPEnCy Communications anten-
na systems. $8.95

‘operating capabilities of VHF

11SM11 = Scanner Modifica-

tion Handbook By Bill Creek
Provides straight forward step-by-
step instructions for the

scanners. Filled with interesting
text, helpful photos, tables, and
figures. $17.95

| lEEDG » Guide to Embassy
Communications
: by Tom Kneitel K2AES
Candid and probing examination of
worldwide embassy and (alleged)
espionage communication systems
and networks. Extensive nation-
by-nation directory of embassy sta-
tions is included, $10.95

TITHS “Genesis' $5.95
S wpm—This is the beginning
tape. taking you through the
26 letiers, 10 numbers, and nec-
essary punciuation, complete
with practice every step of the
way. The case of learning gives
confidence even to the faint of
heart.

73TI3 *“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
m front of a steely-eyed volun-
teer examiner who starts send-
ing you plain language code at
only 13 per. You'll need this
extra margin to overcome the
sheer panic universal 1in most
test situations. You've come
this far, so don™t get code shy
now’

73TD6  ““The Stickler™  $5.95
6+ wpm—This is the practice Lape
for those who survived the 5 wpm
tape, and i's also the tape for the
Novice and Technician liconses. It
is comprised of one solid bour of
code. Characters are sent at |13
wpm and spaced at 5 wpm. Code
groups are entirely random charac-

ters sent in groups of five—defi-
nitely not memorizable!
73T20 “*Courageous’™  $5.95

204+ wpm—Congratulations!
Okay, the challenge of code
15 what's gotten you this far, so
don’t guit now. Go for the extra
class license. We send the code
faster than 20 per. It's like wear-
ing lead weights on your fect
when you run: You'll wonder
why the examiner is sending so
slowly!

' vyou may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks '
i fordelivery. .
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¥ Mail: 73 Magazine, Attn. Uncle Wayne, Forest Road, Hancock, NH 03449
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' CUSHCRAFT » DIAMOND ¢ DRSI

Missouri

M:QSI'.E"_I"G&?Q?I'?'ﬂiS'ﬁﬂ?érﬁ.GGD -

AMERICA'S BEST HF

| » Superior Phase Noise Performance

* Dual VFOs = 10-160 Meters
e 25 Tune/Scan Memories

SPECIAL SALE! CALL TODAY

FT-1000 "ADVANGED PERFORMANCE 2 METER/440 MOBILE
THE BEST OF THE BEST HF TRANSCEIVER
* 200 Watts Output | = DDS (Direct Digital Synthesizer) e Cross Band Repeater Function
e All Amateur Bands | * Auto. Antenna Tuner * Receiving and Scanning on
* Dual Receive * 100 Watts Output Both Bands
» DDS-Direct Digital Synthesis | » 99 Memories » Detachable Front Control Panel
CALL FEIH DETAI LS!

CALL FORALL THE DETAILS! : CALL TODAY!

* 45 W/2 Meter 35 W/UH Fw

KENWOOD

. DUAL-BAND SALE!

TH75A TM.701A

o
ICOM

FT-736R vHF-UHF BASESTATION
« 55B, CW, FM on 2 Meters

and 70 cm 1C-735

R

DR-570T
VHF/IUHF TWIN BANDER

~ALINCO,

Multi-Mode Data Controller

CALL FOR EXTRA SAVINGS

Modem Available

v 1.5Walts on 2 Mater Eﬁ;‘nf?:::;:tﬂ on 2 Meter * 45W on 2M/35W on 70cm
ang \TH e * Optional 50 MHz, 220 MHz or PROVEN HF WINNER * Receive on both
. *20M Channel ' .
ﬂuggliﬁi::eﬂms * Full Sumsﬂg-crg;:a y 1.2 GHz | * Compact and lightweight Bands at Same Time
* 10 Memory Channels  Band Operation » 25 Watts Output on 2 Meters, « 100 Watts Output * Extended Receiver Range
B e e 220 and 70 cm | Noise Blanker » More Features for the Money
438-449.995 MHz » 10 Watts Output on 6 Meters « General Coverage Receiver Than Anyone Else
DON'T DELAY—CALL TODAY! and 1.2 GHz = 100 Memories CALL TODAY! ALL ALINCO SALE PRICED!
TH-225A
* Now 5 Watts Output # i 'COM DJ-160T
. ff : :
y %?gegansde;¢ FT-470 | 1C-24AT DEHLﬁ Dz I_I‘;HEEL'II‘:]EH
b« Same s FM HANDHELD FM TRANSCEIVER * Receive 137-173.995 MHz - i
as TH? (2MITOCM) * 20 Memories 3 e
= 6AT 21 Memﬂrlies for EachBand || * 140-150 MHz : g;ﬁ:;%?;ﬁ:ﬂsam
3 995 MHz Dual VFO's for Each Band | 440-450 MHz » Store Duplex/
Cm’“mﬂﬂ _ Upto 5 Watts Rower » Compact and Lightweight Simplex Pairs,
* SW.Capabllity e * Up to 5 Watts Output Call Channel,
- CALL TODAY! CALL TODAY! CALL TODAY!
MF) sac MB) | @usTaes || EKantronics | /g ASTRON
LARGEST STOCK OF ALL o o S A R
YOUR MFJ FAVORITE G-10 10 METEH
ACCESSORIES COLINEAR VERTICAL
CALLTODAY FOR . ; :
Y2 Wave Gain Antenna | « High Speed Packet
SPECIAL SALE || *Internal 1200 Baud Modem = Doffe .. B89 8 SN S1501)
| « Off The Shelf 9600 Baud Packet | | ® RS12A ... 370 < VS35M .. %174
$39.95 With The DVR 2-2 | *RS20A ...$B9 « RS50A ..§199
MFJ-1278 (BELOW DEALER COST) | = Internal 9600 Baud, G3RUH Type * RS20M . . $109 * RS50M . §$219

« VSZ20M . . $124 = RM50M _ 259
» R535A . . $139 = VS50M .

$232

102 N.W. Busmess Park Lane Kansa& Glty MD 54150

Send SASE For Used List

LIMITED SUPPLY—CALL TODAY | CALL TODAY!

WANTED []UALITY USED GEAH CASH UH THADE

In Missouri Call—816-741
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TECH KNOWLEDGY

What is “tech knowledgy™? Read the facts.

200 Watt Transmitter

The FT- 1000 delivers continuously
adjustable output from 20 to 200 watts,
Using a massive power transformer and
powerful 10" squirrel cage blower, the
FT- 1000 far outdistances linears requir-
ing 100-150W output. The full 200 watts
output and exceptional audio provide
outstanding “barefoot” pile-up
performance.

Clean DDS derived local
signals and conser- i
vative design mean
the FT-1000's MRF-
422 final transis-
tors, operating at a
30 volt Vec level,
offer third order IMD
of — 36 dB at 150W
PEP The FT- 1000 may
be used at 100 watts output continuous
duty:.

Direct Digital Synthesis
™% Yaesu assembled a special
*2 independent R&D team to
create the FT-1000's
Direct Digital Synthesiz-
ers. Two 10-bit and three
8-bit DDS permit very
low carrier/noise on
transmitted signals and wide receiver
blocking dynamic range by providing
exceptionally clean VFO sources to the
PLL local oscillators.

Dynamic Range
Enjoy unparalleled strong
signal handling with the
FT-1000. You get 14 five-
pole main receiver front
end bandpass filters (11 on
the optional BPF-1), a
switchable cascode dual
JFET RF preamp, and a
double-balanced mixer
ring using high-Idss JFETs.
In addition, the front
end gain distribution may be adjusted by
switching to IPO, or by adding attenua-
tion in 6 dB (1 S-Unit) steps. Typical

measured two-tone dynamic range is 108
dB (at 50 kHz, 500
Hz BW, preamp off),
vieldinga + 32 dBm
3rd order IP1.

Simultaneous Dual
(Unlimited)

Frequency

On the FT-1000, each receiver (Main and

Sub) has its own weighted fly-
wheel tuning knob and the two
receive channels may be differ-
ent modes and/or different fl-

ter bandwidths, Add the
optional BPF- 1 module for
crossband dual receive.
Use head-
phones or
speakers for moni-
toring, mixing or
splitting audio in
cither mono or
stereo. A single RX ;
MIX control adjusts the ow Pass
relative volume of each S
channel. Install the optional BPF-1 and
enjoy true diversity reception by using a
separate antenna for each receive
channel

Competition-Grade Recelver
Frequency, mode and bandwidth infor-
mation are stored independently for each
of the two vfos on each band (or the 100
memories). Filter bandwidths of 2.4 kHz,
2.0 kHz, 500 Hz and 250 Hz along
with an IF notch filter, IF Shift, vari-
able bandwidth and a CW Audio
Peaking Filter provide unmatched
ORM rejection. Plus, the FT-1000
offers a dual-mode noise
blanker and all-mode squelch.
The front-panel RX ANT
switch allows convenient
enabling of your Beverage or
loop receiving antenna.

The optional DVS-2 Digital
Voice Storage unit gives you a 16-
second receive memory to correct
potential “busted calls” or dump an
important OSO to tape for archival pur-

poses. The DVS-2 also functions a two- or
four-memory voice “CQ
Machine” for contests.
CW Operation

The FT- 1000 provides
the most complete
package ever offered to
demanding CW opera-

] funing tors. For instance, CW

Spot, samples your (offset ) CW carrier,
assures precise “zeroing” during pileups.
Other exceptional features include BFO
offsets of 400, 500, 600 or 700 Hz, a
PLL-controlled CW tuning visual indica-
tor, built-in electronic keyer and full
QSK. Key jacks for paddle input

are located on both front and
rear pancls.

Optimal Digital

Communication

The FT- 1000 offers special

provisions for RTTY/AMTOR
and packet modes including
an independent, built-in micro-
processor to control AFSK generation.
Use the RTTY mode button to select
Mark frequen-
cies and Hz
shifts. The dis-
play can show
the Mark or any
offset you
load in.

Non-standard

tone pair/shifts
can also be
accommodated with the manual IF shift
and independent display offset adjust-
ment on the front panel.

Flexible Mode and Filter Selection

Each receiver (main and sub) has its own
vio on each of 10 bands and each of these
vios has two sub-band channels. Asa
result, the FT- 1000 give you 40 tunable
vio channels and 99 tunable memo-
ries—cach with its own independently
selected and memorized filter and mode
combination.

Tap into the FT-1000 Tech Knowledgy
Call your local Yaesu dealer today!

YAESU

Performance without compromise.

£ 1990 Yaesu USA, 17210 Edwards Road Cemitos, CA 50701



TH-77A

Compact 2m/70cm Dual
Band HT

Here’s a radio that deserves a
double-take! The TH-77A is a
feature-packed dual band radio
compressed into an HT package.
The accessories are compatible
with our TH-75, TH-25, and TH-26
Series radios. Repeater and remote
base users will appreciate the DTMF
memory that can store all of the
DTMF characters (* #,A, B, C,and D)
that are usually required for
repeater functions!

¢ Wide band receiver coverage.
136—-165 (118-165 [AM mode
118—-136] MHz after modification) and
438-449.995 MHz. TX on Amateur
bands only. (Two meter section is
modifiable for MARS/CAP. Permits
required.)

® Dual receive/dual LCD display.
Separate volume and squelch con-
trols for each band. Audio output can
be mixed or separated by using an
external speaker.

* Cross band repeat function.

¢ Dual Tone Squelch System (DTSS).
Uses standard DTMF to open
squelch.

e CTCSS encode/decode built-in.

* Forty-two memory channels.

All channels odd split capable.

* DTMF memory/autodialer.

Ten 15-digit codes can be stored.

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

¢ Muiti-function, dual scanning. Time
or carrier operated channel or band
scanning.

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

* Two watts (1.5 W on UHF) with
supplied battery pack. Five watts
output with PB-8 battery pack or
13.8 volts. Low power is 500 mW.

® DC direct-in operation from 6.3-16
VDC with the PG-2W.

® T-Alert with elapsed time indicator.

* Automatic repeater offset on 2 m.

¢ Battery-saving features.

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

Complete service manuals are available for all Kenwood transceivers and most accessories.
Specifications and features are subject to change without notice or obligation.

* Supplied accessories:
Flex antenna, PB-6 battery pack
(7.2 'V, 600 mAH), wall charger, belt
hook, wrist strap, keyboard cover.

Optional accessories:

* BC-10: Compact charger ®* BEC-11: Rapid
charger ®» BH-6: Swivel mount = B7T-6: AAA
battery case ® DC-1/PG-2V: DC adapter

» DC-4: Mobile charger for PB-10 » DC-5:
Maobile charger for PB-6,7, 9+ PB-5: 72V,
200 mAh NiCd pack for 2.5 W output

o PE-6: 7.2V, 600 mAh NiCd pack * PE-7:
7.2V, 1100 mAh NiCd pack = PE-8: 12V,
600 mAh NiCd for 5 W output » PE-9:

7.2 V, 600 mAh NiCd with built-in charger
¢ PE-11: 12V, 600 mAh OR 6 V, 1200 mAAh,
for SWOR 2 W= HMC-2: Headset with
VOX and PTT» PG-2W: DC cable w/fuse

* PG-3F: DC cable with filter and cigarette
lighter plug® SC-28, 28: Soft case

e SMC-30/31: Speaker mics.® SMC-33:
Speaker mic. w/remote control ®* WH-1:
Water resistant bag.

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.
P.O. BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio
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