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COM enhances your mobiling experiente
with a sleek design perfect for today's
automobiles. Big rig performance and
maximum frequency coverage are yours
with the ultra-compact 1C-229A/H 2-Meter and
1C-449 440MHz mobile transceivers.

Incomparable 1COM quality and an array of
alluring features ensure endless hours of operating
enjoyment: 20 memory channels store operating
offset and subaudible tone frequencies: up to bl watts
power output; call channel; and unique auto dialing
function for excel-
lent autopatching
and repeater
control.

The 1C-229/H
and 1C-449 will
exceed your mobil-
Ing expectations.
Test tune one today
at your quality ICOM amateur dealer and see whal
mobiling can be. For full details call the [COM
Brochure Hotline at | -B00-994-88 77
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BEST OF MFJ}

MFJ, Bencher and Curtis team up to bring you America’s most popular
keyer in a compact package for smooth easy CW

MFJ-422B
Dcluxcaﬁo W Tuner

MFJ-9490 is the world's

MFS-3490  oct popular 300 watt PEP

$14995
ives you a new peak and average reading
3russ-hleeclle SWR/Wattmeter, built-in
dummy load, 6 position antenna switch
and 4:1 balun -- in a compact 10 x 3 x 7

inch cabinet. Meter lamp uses 12 VDC or
110 VAC with MFJ-1312, $12.95.

Antenna Bridge (Z200
. 7995
Now you can quickly
optimize your antenna for
peak performance with this
portable, totally seli-
contained antenna bridge.
No other equipment
needed — take it to your
antenna site. Determine if
your antenna is too long or
too short, measure its
resonate frequency and
antenna resistance to 500
ohms, It's the easiest, most
convenient way to determine
antenna performance. Built in resistance
bridge, null meter, tunable oscillator-
driver (1.8-30 MHz). Use 9 V battery or
110 VAC with AC adapter, $12.95.

SuperActive Antenna

rid Radio TV Handbook™* says
4 is a '‘first rate easy-to-operate

ntenna ... quiet ... excellent
. good gain .. ven_.r low
broad frequency coverage .

i

t choice.
Momnt it outdoors away from electrical
noise or maximum signal, minimum
[ vers 50 KHz to 30 MHz.
Receives strong, clear signals
from all over the world. 20 dB
attenuator, gain control, ON
LED. Swtich two receivers and
aux. or active antenna.6x3x5 in.
Remaote unit has 54 inch whip,
50 ft. coax and
connector. 3x2x4
iRy DU\ﬁEEVDGm
> 11 with
mFs-1024% 1 2995 MFJ-1312, $12.95.

VHF SWHIWattmeter

MFJ-812B
$2995
Covers 2
Meters and _
220 MHz. 30 or 300 Watt scales. Also
reads relative field strength 1-170 MHz
and SWR above 14 MHz. 4V4x2V%x3 in.

Prices and specifications subject to change without nolice or obligation.

tuner. It covers 1.8-30 MHz,

al:l

inches) attractive combination that is a
chrome plated brass and a heavy steel

on your Bencher paddle.

$3495 11701 $2195 i 08 $5995% ) 170

Select any of several antennas from your operating desk with these MFJ
Coax Switches. They feature mounting holes and automatic grounding of
unused terminals. They come with MFJ's one year unconditional guarantee.
MFJ-1701, $34.95. Six position antenna switch. S0-239 connectors. 50-75
ohm loads. 2 KW PEP, 1 KW CW. Covers 1.8-30 MHz. 10x3x1%2 inches.
MFJ-1702B, $21.95. 2 positions plus new Center Ground. 2.5 KW PEP, 1 KW
CW. Insertion loss below .2 dB. 50 dB isolation at 450 MHz. 50 ohm. 3x2x2 in.
MFJ-1704, $59.95. 4 position cavity switch with lightening/surge protection
device. Center ground. 2.5 KW PEP, 1 KW CW. Low SWR. Isolation better
than 50 dB at 500 MHz. Negligible loss. 50 ohm. 6%ax4Vax1v in.

“Dry”’ Dummy Loads for HF/VHF/UHF
MFJ-2608 MFJ-262

. B
$2895 $§995 $6495

MFJ has a full line of dummy loads to suit your needs. Use a dummy load
for tuning to reduce needless (and illegal) QRM and save your finals.
MFJ-2608, $28.95. VHF/HF. Air cooled, non-inductive 50 ohm resistor. S0-239
connector. Handles 300 Watts. Run full load for 30 seconds, derating curve to
5 minutes. SWR less than 1.3:1 to 30 MHz, 1.5:1 to 150 MHz. 2Vax2Vzx7 in.
MFJ-262, $69.95. HF.1 KW. SWR less than 1.5:1 to 30 MHz. 3x3x13 in.
MFJ-264, $64.95. Versatile UHF/VHF/HF 1.5 KW load. Low SWR to 650 MHz.
Run 100 watts for 10 minutes, 1500 watts for 10 seconds. SWR is 1.1:1 to
30 MHz, below 1.3:1 to 650 MHz. 3x3x7 inches.

MFJ Ham License Upgrade Theory Tutor

AF J Theory Tutor MFJ Theory Tutor practically guarantees you'll pass
: the theory part of any FCC ham license exam. Versatile
MFJ software is the best computer tutor ever tallor-made
for ham radio. You can Study the entire FCC question
pool, selected areas and take (or print) sample tests.
Auto. saves each study session (ex. sample tests), gives
you all FCC test graphics (ex. mono.), explanations of
: hard questions, pop-up calculator, weighted scoring

jon and more. Order MFJ-1610-Novice; MFJ-1611-Tech.,

analysis, color change op
MFJ-1612-Gen.: MFJ-1613-Adv., MFJ-1614-Ex. for IBM compatible. For Macintosh; MFJ-
1630-N: MFJ-1631-T: MFJ-1632-G; MFJ-1633-A;. MFJ-1634-E, $29.95 per license class.

= FJ- r MFJ-
MFJ Speaker Mics ""$540s
MFJ'scompact Speaker/Mics let you carry your HT on your
belt and never have to remove it to monitor calls or talk.
You get a wide range speaker and first-rate electret mic
element for superb audio on both transmit and receive.
Earphone jack, handy lapel/pocket clip, PTT, hightweight
retractable cord. Gray. One year unconditional guarantee.
MFJ-284 fits ICOM, Yaesu, Santec. MFJ-286 fits Kenwood.

MFJ-1278 Multi-Mode Data Controller

MFJ-1278 Use computer to transmit/ n - g ———
$97995 receive in all 9 digital modes: + G m_— . .....
Packet, AMTOR, ASCII, CW, —
RTTY, FAX, SSTV, Contest Memory Keyer and Naviex receive. Automatic
Signal Analysis™ (ASA™), Easy-Mail™ Personal Mailbox, Built-in printer port,
20 LED tunin Fvlnﬁimm* AC power supply, Host/KISS, 32K RAM, Multi-gray
level FAX/SSTV modem, CW key paddle jack and tons more. Options include
2400 baud modem (MFJ-2400, $69.95) and software with computer cables,
for IBM compatible, Commodore 64/128. Macintosh and VIC-20.
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The best of all CW world's -- a deluxe MFJ Keyer using a Curtis 8044ABM
chip in a compact package that fits right on the Bencher iambic paddle!
This MFJ Keyer is small in size but big in features. you get iambic keying,

stable weight and tone and front panel volume and speed controls (8-50

), dot-dash memories, speaker, sidetone and push button selection of
autcmatic or semi-automatic/ tune modes. It's also totally RF proof and has
ultra-reliable solid state outputs that key both tube and solid state ngs. Use 9
volt battery or 110 VAC with MFJ-1305, $12.95.

The keyer mounts on a Bencher paddie to form a small (4-1/8 x 2-5/8 x 5'%

The Bencher paddle has adjustable gold plated silver contacts, lucite paddles,

You can buy just the keyer assembly, MFJ-422BX, for only $79.95 to mount

pleasure to look at and use.

base with non-skid feet.

12/24 Hour LCD Clocks

qi_--ﬂll-- T
- -

S1995 ¢, e $995 yr o7

Huge 5/8 inch bold LCD digits let you
see the ime from anywhere in your
| shack. Choose from the dual clock that
has separate UTC/local time display or the
single 24 hour ham clock

Mounted in a brushed aluminum frame
Easy to set. The world's most popular
ham clocks for accurate logs. MFJ-108B
Aox1x2;MFJ-1078B 2Vax1x2 in.

Cross-Needle
SWR Meter

MFJ Cross-
Needle SWR/
Wattmeter has
a new peak
reading func-
tion! It shows you SWR, forward and
reflected power in 2000/500 and 200/50
watt ranges. Covers 1.8-30 MHz

Mechanical zero adjusts for movement.
S0-239 connectors. Lamp uses 12 VDC
or 110 VAC with MFJ-1312, $12.95.

Deluxe Code Practice
Oscillator

MFJ-8158

$6995

MFJ-557 Deluxe Code Practice Oscillator
has a Morse key and oscillator unit
mounted together on a heavy steel base
so it stays put on your table. Portable
because it runs on a 9-volt battery (not
included) or an AC adapter ($12.95) that
plugs into a jack on the side.

Earphone jack for private practice,
Tone and Volume controls for a wide
range of sound. Speaker. KEE has
adjustable contacts and can be hooked to
your transmitter. Sturdy. 8Vex2%x33% in.

MFJ Multiple DC Outlet

MFJ-1112
$2995
New MFJ DC Power Outlet saves you

space and money. Hook it to ggur 12
VDC power supply and get 6 DC outlets
for connecting your accessories. RF
bypassing keeps RF out of power supply
from DC line outlet. 13V2x2%4x212 in.

Nearest Dealer/Orders: 800-647-1800

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; FAX: (601) 323-6551
TELEX: 53 4580 MFJ STKV

e One year unconditional guarantee = 30 day

money back guarantee (less s/h) on orders

from MFJ = Add $5.00 each s/h = FREE catalog
MEF] . . . making quality affordable

1991 MF) Enterprises. Inc.




LETTERS

Number 1 on your Feedback card

Dan and Sue Cashin, Havertown PA As
semi-regular readers of 73, we'd like to let
you know we find it an interesting publica-
tion. We especially enjoy your "'Never Say
Die" column. It's thought-provoking, in-
teresting, and just plain good common
sense!

We've been considering getting our
ham tickets, but have not quite decided
what the hobby will do for us. We're dedi-
cated SWLers and enjoy the worid at our
hingertips. What is the hobby of hamming
all about? Is it a world of contests, quick
contacts, and QSLs? Is the soap opera we
hear on 14,313 typical of ham nets? What
types of nets are there? This is a high cost
hobby, and we've not hit the lottery yet.

I'd like to propose an idea to go along
with your new Radio Fun publication. Why
not a net like ANARC's Sunday morning
SWL net? There could be gateway sta-
tions o answer prospective amateurs’
questions. It could serve as a place where
interested people could get! straight an-
swers from people in the hobby. ANARC is
on 7240 LSB. 10 a.m. East Coast time,
with Bob Brown KW3F as net control.

Keep prodding and pushing for pro-
gress, and who knows, maybe we’ll get to
talk on the air some day soon.

Amateur radio is mostly about a half mil-
lion or so people around the world who are
having fun. Some do it with nets, talking to
peaple with similar interests. Some chas-
ing DX and fighting the pileups. Some with
a hand transceiver on their belt, keeping in
touch with friends in the area. Some in
club work. Some in talking through our
several satellites. Some in bouncing their
signals off the moon. Some in building kits
and designing new equipment. Some in
microwave experimenting. Some in ex-
changing messages via their computers
and packel radio. Some using radio
teletype. Some with slow-scan TV. Some
with regular fasl-scan TV. Some send
miniature TV cameras and transmitters up
in balloons, Some gel together on Salur-
days and Iry to find hidden transmitters.
Some get involved with contests. Some go
lo rare spots around the world and operate
for a few days, making thousands of con-
tacts. Some spend their time teaching
newcomers. Some write long editorials.
Amateur radio is 8 whole bunch of hob-
bies. Oh yes, some ge! their fun by getting
on 14,313 and cursing oul the others.
Some send endless “‘information’" bul-
letins on 14,275, One ham recently chose
to Iry and mess up the DC police. . .and
got arrested for his trouble. Our hobby has
something fun lo do for every lempera-
ment.

Money? It's easy o get once you get the
hang of it. | find the harder | work, the
luckier Iget. . .. Wayne

Jefl Wilson N9IMJ, Carlinville IL | read
your magazine regularly, and | can hon-
estly say that it is the best magazine print-
ed in the field of amateur radio. | especially
enjoy your editorials, and in particular the
ones that display a "get up off your duff
and do something for your hobby'' motif.
Frankly, I'm as lethargic as the next per-
son, but | cannot understand why any ham
who is perfectly capable of it won't in some
fashion attempt to better the hobby or pro-
mole amateur radio to the public.

The area in which | reside has quite a

From the Hams?vack

few amateurs, but very, very few active
amateurs—ones who still have and use a
radio. About a year and a half ago, eight of
us active hams formed a club. Despite our
small size, we have managed to organize
Field Day in an area where the public
could see us and ask questions. Every
year we provide communications for the
Multiple Sclerosis Walk-a-Thon. Our club
gives demonstrations for interested
groups, and lately we have offered a class
in amaleur radio lo about 12 people. | can't
speak for the others, but | know | putin 3-5
hours a week on the class alone, and if
only one person passed the test, | would
still consider it time well spent,

| realize all this isn't very much, but if a
club of eight members can do this, a club
with 200 members should be able to do at
least twice as much.

Richard L. Collins WB4DBYV, Camilla GA
| thought I'd write you about these two
stacks of magazines | have. One stack sits
so nice on the shelf, and the other is a job
to get organized. The one that sits so nice
is QST, and the other is your 73. Why?
Now after many long hours of deep
thought, I've found the answer, The QST
is read once, and the 73s are read and
re-read many times over. Keep up the
good work. TNX fer a great magazine.

Thanks for taking the time to write—and
glad you're enjoying73. . .. Wayne

Martin E. McCoy WB8TCZ/7, Cheyenne
WY The last "new’ magazine | sub-

scribed to was some Timex/Sinclair rag
that sent me two issues, then promptly
disappeared from the planet. I'm not wor-
ried, though. You seem to have a knack for
doing things right!

I'm signing up for your new magazine,
and if it looks good, I'd like 1o get a sub-
scription for High School Ill. High School
Il is an alternative high school here for
kids who aren't able to remain in a "'tradi-
tional” high school. I've visited HS3, and
they look like a great bunch of kids who are
making the best of what they have.

Their library is very pitiful—there is no
Dewy Decimal 621 section (electronics).
I'm going to try to rectify that, and even try
to introduce some of the students to ham
radio. Wish me luck!! Looking forward to
your new mag!

Steven Rosenberg KC6FYL, Sherman
Oaks CA | just wanted todrop you a note to
tell you how much I've been enjoying 73
lately. | upgraded to General a few months
ago, and | moved to an apartment QTH.
April's issue was greal. | built Frank
KB4ZGC's “Artificial RF Ground,” and
now wonder what | did without it. The sim-
ple construction projects are greal. From
the April and May issues alone I'll be busy
building for some time o come—I'm get-
ting ready to put the Color Burst Ether
Duster together for some mountaintop
QRP.

Thanks for paying attention to apart-
ment ops with articles on indoor antennas.
May's ""Apartment Antennas: A Chal-
lenge,”” was very helpful. You're definitely
improving 73, and | hope you keep the
technical articles coming. I'd love lo see a
home-brew SSB rig—call me a glutton for
punishment,
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| hope the new codeless Technician
license will bring a new kind of ham to the
local repeaters, as well as a bunch of
computer types to packet who wouldn't
take the plunge before. I'm looking for-
ward to Radio Fun—I| hope it can do the
job and help get a whole lot more people
licensed and on the bands.

Oh, | used an Uncle Wayne tape for only
acouple of hours and | passed the 13 wpm
with no trouble and virtually no study. |
didn't think it would work, but it's almost
subliminal. | couldn't copy anywhere near
100% on the 20 wpm tape, but when the
exam came, it was like a walk in the park!
| don't know quite how it worked, but it
did.

Giad the code tape helped. . . look for you
on 20m now . . .. Wayne

Bill Pitts KCAWJG, Troy AL Recently my
interast in amateur radio was rekindled,
and | made a firm decision to get my ticket.
The war in the Persian Gulf made me real-
ize that electronic communications are
still important, and | wanted to be able to
do anything | could to help.

| passed the tests and made Tech, but |
want to tell you that mosl of the people who
become interested don't get their licens-
es. They become discouraged and lose
interest. | think | have a very good idea
why.

| had to travel 50 miles to find a ham
magazine (73, of course). . . about a week
[later] | got a list of clubs in the area that
offered exams. With a Radio Shack
Novice and Tech theory book, which | also
had to travel 50 miles to find, | studied for
three weeks. The ARAL test was not ex-
actly streamlined (it took three hours), but |
passed on the first try.

While waiting for my ticket to arrive, |
located two other hams where | work. One
had retired and wasn't very active on
the air. He told me about the local club,
and | attended the next meeting. Guess
what—there was no program and no
planned activities, however there was a
good discussion on how well the military
operators could copy code during WWII.
When the time came for the next meet-
ing, | went to where the first meeting
had been, but no one else was there. The
location had been changed, and they
thought everyone knew about the
change. | had left my phone number with
the club president. Since | didn’t have my
license, | couldn™t ask anyone on the air
where the meeting was. | had met two
prospective hams a! the first meeting who
were studying for their no-code tests. They
didn’t pass. | wonder if | will see them
again.

| have been reading 73 since the
November issue. | really enjoy your maga-
zine. The first thing | read Is the letters,
and the second thing is your editorial. |
have o agree with you, There are a lot of
people in amateur radio who don’t want
things to change. They may be nice guys,
but they are behind the times. Perhaps |
am passing judgment too soon, but no one
has invited me to see their shack. No one
has offered to let me listen in when they go
on the nets, or shown me how their rigs
operate. Is ham radio a closed society, or
is il possible that most of the older hams
are simply unaware of the needs of new
hams?

I'm not giving up. I'm studying for
General right now. I'm also studying your

magazine. | want to build at least some of
my equipment. | work for an aircraft

manufacturer in the electrical and avi-
onics fields, and | work with VHF and UHF
radio reguiarly. | also have worked with
computer hardware and software for

many years. | taught myself to program in

several languages. | can’t wait o try pack-
et and some of the other digital modes.

What I'm trying to say is that I'm not
stupid, and | think | could make a signifi-
cant contribution to the local club, but they
don't seem to care if | or anyone else gets
a good start. if you could publish some
articles dealing with simple receivers and
Iransmitters, and some of the accessaries
lo help operate the shack, I'm sure it would
be worthwhile. If the old-timers won't
teach us what to do, maybe your maga-
zine will.

Bill, maybe we should start publishing the
names of rotten ham clubs who are doing
all they can to hurt amateur radio. We
could also publish the names and call-
signs of the club officiers. Maybe we can
shame them into doing something . . . or at
least get them to resign and let someone
with a pulse take their position. Congratu-
lations on getting your license. Look for
meon 10m. . ., David N1GPH

J. Frank Brumbaugh KB4ZGC, Buffalo
NY All authors appreciate comments
and requests for additional information
about their published articles, but those
requesting such information should think
about the cost of postage—not just for
the one letter they hope to receive, but
o consider that a number of other hams
have also written the author for informa-
tion—and enclose an SASE as an act of
courtesy. The author’s time and talent go
into these replies, which he is pleased
o do free of charge—but please, don't
expect him to pay your postage bill as
well. An SASE will guarantee a reply. | am
70 years old, living on very inadequate
social security checks, and just can't
afford to pay postage for those hams who
want something from me but who lack
the courtesy to enclose an SASE. | do not
like to disappoint anyone, but | have to be

Thanks for the reminder, Frank. All writers
appreciate an SASE—a self-addressed,
stamped envelope. When no SASE is en-
closed, many writers do not answer re-
quests. . .. Linda KATUKM

Tom Spellman KBBEOG, Leetonia OH |
must confess, | enjoy 73! The features on
the latest equipment, the well-done
projects. | would like to see some sort of
goot-proof projects designed to help you
learn something, 50 | can get my three kids
involved more. They are primed by the
things they see me do with amateur radio,
and | caich them thumbing through 73.
They do ask questions. Yes, there are
young people interested in ham radio.
Yes, the children are interested in comput-
ers, science, and space. The middle child,
13-year-old Heather, did a science fair
project on OSCARs. We can keep the hob-
by growing with a bit of encouragement to
these kids.

Keep blowing the whistle on those lead-
bottomed foggies who wouldn’t share a
frequency with a youngster even if they
knew they would lose it because it isn't
used (220).

Paul KI4CH, Chattanooga TN Just want-
ed 1o let you know how much | like your
magazine. What | like are the articles on
how to build it yourself. One of my favorite
columns is "Above and Beyond." |'ve
been a ham for about 22 years and have
been wanting to get into working with mi-
crowave. Another column | like is "ATV."
I'm happy to see that you don't use over
half of your magazine writing about con-
lests. Keep it technical, how-10, build-it-
yourself [
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will draw one Feedback
card each month for a
free subscription to /3.
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Manuscripts

Caontributions in the form of manuscripts with drawings and/or photographs are welcome
and will be considered for possible publication. We can assume no responsibility for loss or damage 10
any material, Please enclose a stamped, sell-addressed envelope with each submission. Payment lor the

use of any unsolicited material will be made upon publication. A premium will be paid for accepted articles

Editorial Offices

WGE Center
Hancock NH 03449
phone: 603-525-4201

that have been submitted electronically (CompuServe ppn 70310,775 or MCI Mail “"WGEPUB"' or GEnie
address "MAG73"") or on disk as an IBM-compatible ASCII file. You can also contact us at the 73 BBS al
(603) 525-4438, 300 or 1200 baud, 8 data bits, no parity, one stop bit. All contributions should be directed
to the 73 editorial offices. ''How to Write for 73" guidelines are available upon request. US citizens must
include their social security number with submitted manuscripts.
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. Inc., WGE

Center, Forest Road, Hancock. New Hampshire 03449. Entire contents < 1990 by WGE Publishing, Inc.
No part of this publication may be reproduced without written permission from the publisher. For
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phone: 800-225-5083

Subscription Services write 73 Amateur Radio, PO Box 58866, Boulder, CO 80322-8866, or call
1-800-289-0388. in CO call 1-303-447-8330. The subscription rate is: one year $24.97; two years $39.97.
Additional postage for Canada is $7.00 and for other foreign countries, $19.00 surface and $37.00 airmail
per year, All foreign orders must be accompanied by payment is US funds. Second class postage paid at
Hancock, New Hampshire and at additional mailing offices. Canadian second class mail registration
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Audit Bureau of Circulations (ABC) membership applied for.

Contract: See where natural ham curiosity gets you? Upon finishing reading the first sentence, you

Circulation Offices

WGE Center
Hancock NH 03449
phone : 603-525-4201

have formally contracted with 73 Amateur Radio Today to be our grass-roots ad sales person. Recogniz-
ing that we give you more ham fun for the buck than the rest, it should be a cinch to make this clear lo every
dealer and manufacturer you contact to exhort them to advertise with us. Remember: More ad pages =
more articles’
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Number 2 on your Feedback card

NEVER saAY DIE

Wayne Green W2NSD/1

License Fees?

First, thanks to all of you who sent
me clippings from newspapers and
magazines about the FCC’s plans to
auction off the spectrum to the highest
bidders. Anyone like 10 guess what
country starting with "'J"" will probably
end up owning everything?

In line with this thought, the question
of license fees for amateurs has reared
its ugly head again. Yes, | know, the
knee-jerk reaction is to fight furiously to
keep getting the free ride we've been
enjoying. After all, | can hear you trying
lo ask me seriously, don’t we provide
communications during emergencies?
Yep, sure, sort of.

And don't we train people in technol-
ogy so they'll be available during
wartime? Come on, you don’t really be-
lieve that old baloney, do you? We
haven't been able to provide any useful
fodder to the military since WWII, 50
years ago. Yes, we were extremely
valuable then. But our ham gear today
is so far behind in technology that it's
pathetic. We're generations behind
and falling further back every year.
Heck, we've still got some old coots

who honestly believe that CW still lives.
Talk about fossils!

Heck, if any Gulf War communica-
lions equipment comes onto the sur-
plus market, most of us wouldn’t have
a clue about what to do with it. What are
you going to do with spread spectrum
surface mount technology micropro-
cessor controlled radios?

Let’'s not try and use bluster and ex-
aggeration to keep from paying our
share this time. in fact, | suggest we go
the other way and not just endorse the
idea of license fees, but ask the FCC
for even higher fees than have been
suggested.

Higher fees? The man's gone daft in
his dotage. Hams pay money? Every-
one knows hams are the cheapest,
most miserly group yet to appear on
this old earth. Every ham knows that
hams long ago won the concept of
cheap away from the Scots. I'm exag-
gerating? Oh yeah? Ask any ham deal-
er how much I'm exaggerating. Any of
‘em. You'll hear war stories you won't
believe of cheapness gone berserk.
We're talking worid class cheap. We're
talking hams who will spend three days
shuttling between ham dealers at Day-
ton to drive the price of a new rig down
another two dollars,

Wayne's Proposal

Look, since several of you have be-
gun to notice the lack of youngsters in
our hobby, and | think thal most of us
will agree that socking a young new-
comer with a high entry fee isn't too
clever, | propose that we ask the FCC
to not charge hams under 21 any li-
cense fee. That make sense?

Yes, | know, the kids today are sport-
ing $100 sneakers, even though
they've never even learned lo tie the
laces. Perhaps we should encourage
""Sesame Street’” to do a special on
shoelaces.

And | see their expensive designer
jeans (with the knees torn out). And
their Nintendo games. But if you stop
and thunk about it, the kids with the
most money are those running drugs
and may nol be exactly the kind of kids
we're looking for. Even if they did get
ham licenses we wouldn’t understand
them over the air since they speak
some sirange dialect made up largely
of one 12-letter word.

The FCC, to simplify their tremen-
dous work load (am | being sarcastic?),
now deals out 10-year licenses, That's
okay with me. Now | can forget to re-
new my license every 10 years instead
of every five, But that tends to escalate
any nominal yearly license fee into fair-
ly large numbers.

| don't think any of us who are actual-
ly using our hicense would argue that
we get $100 worth of enjoyment out of it
a year. But lordy, that's $1,000 for 10
years. Holy moly! Panicsville.

A $3-a-year fee has been proposed.
Well, since I'm suggesting that we let
the kids in free, how about the rest of us
ponying up a crummy $5 a year to
make up for the difference? That's $50
for 10 years. That's about what a din-
ner for three costs if one person
doesn't eat. Even cheapskates like me
find a lunch for four goes over $50.
Maybe it's the dessert that does it.

Even retirees should be able to eke
out $50 for the privilege of irascibly
driving the rest of us bananas with their
endless exposing of the vacuity of their
lives for the next 10 years.

Perhaps we shouid put in a proviso
that our widows can apply for a refund
for the unused portion of our fee in
case we win our treasured Silenl Key
certificate before our license runs out. |
had a letter from an XYL saying her
husband had died that morning and
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she'd like a refund on his 73 subscrip-
tion.

What to Do

This is the hard part. It means you've
got to find someone you know who can
write and get them to do some letters
for you to sign urging the FCC and the
appropriate senators and congress-
men to make that a $50 fee for 10
years, with no fee for anyone under 21.
I'd suggest you write the letters your-
self, but I've been asking you to write to
me for more than 30 years and |
haven't heard from you yet, soit's obvi-
ous that. . .etc.

Of course | realize that, since you
agree with me 100% of the time, there
isn't any real urgency in your writing.
After all, as long as | don’t hear from
you, I'll know that you are in total
agreement with me. Right? Yes, | truly
believe that. Nothing eise makes any
sense.

The FCC's Secretary gets mail al
Washington DC 20554. Your senators
and the senators on the subcommittee
involved with this mess, Ernest
Hollings (D-SC) Chairman, Daniel In-
ouye (D-Hl), Dale Bumpers (D-AR),
Frank Lautenburg (D-NJ), Jim Sasser
(D-TN), Warren Rudman (R-NH), Ted
Stevens (R-AK), Mark Hatfield (R-OR]),
Robert Kasten (R-WI), Senate Office
Building, Washington DC 20510.
Reps. Neal Smith (D-1A) Chairman, Bill
Alexander (D-AR), Joseph Early (D-
MA), Bob Carr (D-MI), Allan Moliohan
(D-WV), Nancy Pelosi (D-CA), Hal
Rogers (R-KY), Ralph Regula (R-OH),
Jim Kolbe (R-AZ), House Office Build-
ing, Washington DC 20515.

The easy approach is to write your
letter on a computer and then just
change the salutation as you print it out
for each senator or congressman. Oh
yes, please run off an extra copy of
your letter for me.

Living Longer

Lost some of your zest for amateur
radio? Maybe it's time you got out of
your old rusty rut and tried something
new? Even the best of things get old
after a while. Yes, even sex. . .unless
you find a new partner. That seems 10
perk up even the oldest of codgers. It
sure upsets their wives, though.

You know as well as | that it's having
interests and goals that keep you alive.
This is why so many men die shortly

after retiring. . . retiring to enjoy their
‘"golden years." Some gold. They
should be called the wooden years, be-
cause that's the box they're in.._or
else a small vase on their widow’s man-
tel.

Through 73| can lead you to water,
but | can't make you drink, no matter
how much | hoarse around. Or hearse
around. We can run articles telling you
how much fun packet is, but we appar-
ently can't get you to give it a try. Ditto
slow-scan, RTTY, moonbounce, DX-
peditioning, QRP, and so on,

Right now the biggest need our hob-
by has is not for you to keep yourself
alive, mumbling inanities endlessly on
20m and begging for QSLs. It's to
adopt a youngster and exercise your
atrophied elmer muscles. We need a
serious attack of mentoring.

Don’t just sit there limp and jelly-like.
Get some fire in your endocrine sys-
tem. Call the principal of a local school
and see if they have a program for peo-
ple to come in and talk with their slu-
dents. And if not, why in the hell not?
Then go in and talk to the kids about
amateur radio. Gel 'em excited. And

even better, offer to help 'em get their
licenses.

We've got something over 400,000
licensed hams who seem to be at least
partially alive. . .of which maybe half
are even remotely active. | define "'ac-
tive” as being able to find a rig if
pressed by a phalanx of steel-eyed,
armed FCC inspectors.

It's no wonder we're seeing our ham
bands being used more and more by
criminals to make their operations eas-
ier. What's more secure these days
than our ham bands? The Medford
(MA) police (none of them hams) used
2m HTs to rob banks and stores. | guar-
antee we're not using our bands much.
Heck, | take my 2m HT along when |
travel and call in on every repeater |
can find. I'll bet | get an answer on one
out of 10. Phooey.

What little activity we have today
seems to be concentrated in DX pile-
ups on the low bands, where a couple
dozen DXers spend their evenings
jamming each other to get a QSL from
some exciting place like London or
Paris.

Lioyd and Iris are going strong, go-
ing from country to country on what
seems to be a lifetime DXpedition. The
only pity there is thal they so seidom
write to share their exciting adven-
tures. The next time you work them,
see if you can get in a couple words
between your call and their signal re-
port to suggest that they should at least
lake a few minutes a day to write some-
thing to help get kids interested in the
hobby.

I've DXed from enough rare loca-
tions to know that every country visited
holds a fascinating story. Did | tell you
about my visit o Western Samoa,
where | operated SW1AZ7 Did | tell you
about how the natives will promptly kill
you if you hit one of them with a car?
And how they walk in difficult-to-dodge
bunches down the middle of the only
road on the island at night? Did | tell

Continued on page 68



KENWOOD

Our new TS-850S just made the

o competition class transceiver
s even in the same ballpark as the
[S-8508S.

You'll find a superior intermod-
lation dynamic range of 108 dB
oughout the entire 100 kHz to
30 MHz range.

Kenwood's optional DSP-100
Digital Signal Processor (DSP)
onverts audio signals to digital
nformation, where it is shaped

receiver detector level for audio
shaping, in all modes.

Other advanced technology in
the TS-850S includes 10 Hz step
dual VFOs, multi-mode scanning,
full and semi break-in CW, superior
interference reduction, keyer, dual
noise blanker, and RIT/XIT. 100
memory channels store, transmit,

and receive frequencies indepen-
dently. High boost for SSB signal

competition obsolete

AT-300 160 -10 m external antenna tuner.
AT-850 160-10 m internal antenna tuner.
DRU-2 Internal digital recording unit.
IF-232C Computer interface. PG-2X

DC cable. PS-52 Power supply. SO-2
TCXO. SP-31 Matching external speaker.
VS-2 Voice synthesizer. YG-455C-1 500
Hz CW filter for 455 kHz IF. YG-455CN-1
250 Hz CW filter for 455 kHz [F. YK-88C-1
500 Hz CW filter for 8.83 MHz IF.
YK-88CN-1 270 Hz CW filter for 8.83
MHz IF. YK-88SN-1 1.8 kHz SSB filter for
8.83 MHz IF.

d processed by a micropro- “punch’ Microphone supplied.

essor. For SSB work, this means The Kenwood TS-850S. All i L St A L
’ . COMMUNICATIONS & TEST EQUIPMENT GROUP
A cleaner signal, and for CW, it band. All mode. One year warranty. P.O. BOX 22745, 2201 E. Dominguez Street
allows adjustment of the rise and In a class by itself! h;nﬂmlblﬁ E'Eﬂg_?:lliﬁgﬁcs Bl
all times for optimum waveshape.  Key options. PO. BOX 1075, 959 Gana Court '
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TH-77A

Compact 2m/70cm Dual
Band HT

Here’s a radio that deserves a
double-take! The TH-77Ais 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.)

e Dual receive/dual LCD dispiay.
Separate volume and squelch con-
trols for each band. Audio output can
be mixed or separated by using an
external speaker.

= .
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* Cross band repeat function.

¢ Dual Tone Squelch System (DTSS).
Uses standard DTMF to open
squelch.

e CTCSS encode/decode buiit-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.

¢ Multi-function, dual scanning. Time
or carrier operated channel or band
scanning.

* 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.

e DC direct-in operation from 6.3-16
VDC with the PG-2W.

* T-Alert with elapsed time indicator.

* Automatic repeater offseton 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.

e 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 = BC-11: Rapid
charger » BH-6: Swivel mount ® BT-6: AAA
battery case * DC-1/PG-2V: DC adapter

* DC-4: Mobile charger for PB-10 ® DC-5:
Mobile charger for PB-6,7,9 * PB-5: 72V,
200 mAh NiCd pack for 2.5 W output

¢ PB-6: 7.2V, 600 mAh NiCd pack » PB-7:
7.2V, 100 mAh NiCd pack = PB-8:12 V,
600 mAh NiCd for 5 W output » PB-9:

7.2 V, 600 mAh NiCd with built-in charger
*» PB-11:12 V, 600 mAh OR 6 V, 1200 mAh,
for 5 W OR 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, 29: Soft case

« SMC-30/31: Speaker mics. * SMC-33:
Speaker mic. w/remote control * WR-1:
Water resistant bag.

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

P.O. BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court

Mississauga, Ontarig, Canada L4T 4C2

KENWOOD
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Number 3 on your Feedback card

EDITED BY LINDA RENEAU KATUKM

Packet Challenge

On January 25, 1991, the FCC sent viola-
tion of Part 97 notices to 11 amateur packet
operators, fining several of them $300 for
allowing the dissemination of a message al-
legedly posted by Joseph L. Reed WA3QNS
of Norristown, Pennsylvania, on the N3LA/
Rolf Jesperson BBS in Spring City, Pennsyl-
vania.

The message publicized a 900 telephone
number and urged readers to call the number
to register opposition to the war in lrag. The
message did not mention a reported $10
charge for using the 900 number. Amateur
operator Russell “TJ"” Tjepkema of Virginia
Beach, Virginia, believed the message was a
business communication outlawed under
Section 97.113(a), and reported the matter to
the FCC in Norfolk, Virginia.

J. Jerry Freeman, FCC Engineer in Charge
of the Norfolk field office, issued the citations
“after consulting with many others.” Until
then, most amateurs believed that only the
originator of a prohibited transmission was
responsible for message content. Such is not
the case, says Freeman: **...the amateur
rules provide that the licensee of an amateur
station shall be responsible for its proper oper-
ation. . .. Section 310(d) prohibits a radio sta-
tion licensee from giving his or her license or
any of the rights conveyed by the license, to
anyone else. . .."" Freeman emphasized that
the FCC licenses individual amateur stations,
not systems or networks, and that all amateur
service rules apply to each amateur station
even when it is operating as part of a system.

More than 50 petitions have been filed with
the FCC, seeking clarification of responsibility
for messages sent through digipeaters, pack-
et bulletin boards, and voice repeaters. As of
April 26, four had been formally accepted for
commentary.

Packeteers and sysops of BBSs are worried
that if every message has to be evaluated
before transmission, it will mean the end of
packet as we know it. Although Freeman has
seemingly backed off a bit by canceling the
fines—and in most cases dismissing the
charges against BBS operators who have tak-
en corrective action—some angry packeteers
are seeking to oust Freeman from govern-
ment employment.

Freeman W4JJ, an Extra Class amateur
himself, says, “"Amateur radio operators are
very resourceful. As | said before, they may
not abdicate their responsibilities, and | be-
lieve they will come up with a system which
will be able to prohibit dissemination of unau-
thorized traffic.”” When asked about the nega-
tive effect having to manually evaluate each
message for content would have on the ama-
teur's ability to handle traffic, Freeman replied
that, "'An amateur who retransmits a business
or prohibited message is violating the rules. If

there is an emergency, their procedures could
be changed. . .they could have various de-
grees of readiness.”” TNX W5YI Report, Vol.
13, #9, and Westlink Report, Nos. 600 and
601.

Amateurs must be off 220-222 MHz by
midnight, UTC on August 28. That's 8 p.m.
Eastern Daylight Time on August 27. The FCC
issued its final Report and Order in PR Docket
89-552 on April 29. At that time, it also adopted
rules for the use of 220-222 by the Private
Land Mobile Service.

Basically, the FCC has divided the 2 MHz
slice of spectrum into 400 five kHz-wide slots
to create 200 narrowband channels. Ten of
these will be reserved for government use.
UPS will be the main beneficiary of the new
channels.

The Eastern VHF/UHF Society is having a
“transition night QSO party,” henceforth to
be known as “The 220 QSY QSO Party" to
mark this "‘ending and new beginning."" It will
be in two phases, two hours before and four
hours after the change. For complete rules,
send an SASE to the Eastern VHF/UHF Soci-
ety, Thomas J. Kirby W1EJ, 1 Meadow Knoll,
P.O. Box 455, Pelham, NH 03076. TNX West-
link Report, No. 601, B-N-T Bulletin, Vol. 19
Issue 5, and the Eastern VHF/UHF Society.

Recognition of PRB-1

The Florida Legislature passed HB-203/
SB-598, reaffirming federal guidelines in
PRB-1. Passage of this bill, which became law
on April 28, makes Florida the first state in the
nation to recognize PRB-1, the FCC's Private
Radio Bureau declaratory ‘‘Memorandum
Opinion and Order,"’ issued on September 19,
1985. In part, PRB-1 states that ““State and
local regulation of a station antenna structure
must not preclude amateur service communi-
cations. Rather, it must reasonably accommo-
date such communications, and must consti-
tute the minimum practicable regulation to
accomplish the state or local authority’s legiti-
mate purpose.”’

Section 166.0453 of the Florida bill covers
amateur radio antennas. It forbids local gov-
ernments to enact unduly restrictive antenna
ordinances that do not conform to the limited
pre-emption titled '‘Amateur Radio Pre-emp-
tion, 101 FCC 2d 952 (1985),"" also known as
PRB-1.

ARRL Northern Florida Section Manager
Rudy Hubbard WA4PUP originated the idea
of pushing for a state law recognizing PRB-1.
ARRL State Government Liaison John Hills
KC4N of Tallahassee pursued Rudy's idea of
asking Hurly Rudd, a neighbor and legislator,
to introduce HB-203 in the 1991 session.
Many Florida hams wrote, phoned, or tele-
grammed their district representatives, while

Southern Florida ARRL Section Manager Dick
Hill WA4PFK and staff pushed hard, too.

Adding to the fervor was a prosecution in
Orlando of a ham who violated a blanket 25-
foot tower limit under a theretofore ignored
Orange County ordinance passed in 1979. Ac-
cording to Rudy, officials held further action in
abeyance pending the outcome of HB-203/
SB-598.

While future antenna restrictions are not
totally banned, local politicians will be slower
to think of them in the future. The legislation
does not affect private contracts, such as land
covenants and deed restrictions. Home and
land buyers should research such restrictions
before closing on a sale. TNX Balanced Modu-
lator, Vol. XXVI, No. 5. TNX also Jim McMillan
for sending us an early article on the proceed-
ings. Referenced also was the ARRL's FCC
Rule Book.

Bigger and Better

The best guess is that well over 35,000
people attended the 1991 Dayton Hamven-
tion. The official attendance was 32,716,
which didn’t include several thousand young-
sters who were admitted free to introduce
them to amateur radio. That this 40th edition
was bigger and better than ever—12% larger
than last year—is a good indication that ama-
teur radio is indeed alive and thriving.

More than $110,000 in prizes was donated
by the amateur industry and awarded to lucky
ticket stub holders. There was a separate
prize drawing for the young people who were

admitted free. One conventioneer won an
ICOM IC-2SAT in an unusual way: He turned
in $1,700 that he found in a folder with no
identification. Earlier, however, the money
had been reported as lost. Though it wasn't
ICOM who lost the money, the firm wished to
applaud WABOKA for his honesty.

The first Hamvention took place in 1951 at
the Dayton Biltmore Hotel. Six hundred peo-
ple showed up to inspect the wares of seven
exhibitors and to attend six forums. This is a
far cry from 1991's three hundred plus ex-
hibitors and 51 forums on diverse subjects.

In 1964 the Hamvention moved to Hara Are-
na, where it has been held ever since. New
this year were large tent-booths for flea mar-
ket dealers who couldn’t obtain a commercial
booth inside the center. Even though there
were more sellers than ever, it was a sell-out.
TNX W5Y1 Report, Vol. 13, Issue #10.

Help Save Our Bands

Write your congressmen in support of
H.R. 73, the Amateur Radio Spectrum Pro-
tection Act of 1991. Introduced by Congress-
man Jim Cooper of Tennessee, a member of
the House Committee on Energy and Com-
merce, this amendment to the Communica-
tions Act of 1934 would help prevent further
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Photo A. One of the most frequently heard voices in the Milwaukee, Wisconsin, area is that of
Theodore Maddox WASQQJ, recipient of a Good Guy Citation for his work with Novices. You may
have heard him handling traffic when he was active with Navy MARS, too, call N@HEL. After the
Navy, Ted joined a CBer's club in order to teach ham radio to CBers, which he did with great
success. We salute Ted for his contribution to ham radio.

loss of our amateur radio spectrum. (See the
March “QRX" for more details if you wish.)
Tell your Congressmen that Jim Cooper has
authored H.R. 73 to prevent further erosion of
frequencies allocated to the Amateur Radio
Service. You might mention that there are
nearly half a million hams nationwide. Include
the number of hams in your county or state,
since this means potential votes. TNX Art
Smith WEINI and Counterpoise, Vol. XXXIl,
No. 5. Excerpt from article.

News from Mir

To help expand manned amateur radio in
space activities, ICOM and PacComm re-
cently donated gear to the Soviet space sta-
tion Mir. According to Soviet amateur radio
space operations coordinator Boris Stepanov
UW3AX, the ICOM IC-228 2 meter FM trans-
ceiver and the PacComm “Handi Packet”
TNC unit are already in orbit.

British astronaut Helen Sharman is
presently being briefed by UW3AX on Mir
amateur equipment operation. At the date of
this writing (May 16) she was expected to
launch around May 18 and rendevous with Mir
a couple of days later. Operating from Mir, she
was to use the callsign GB1MIR/U. If all went
as planned, by now Helen would have contact-
ed nominated schools in the United Kingdom,
giving the results of and observations on vari-
ous experiments being conducted aboard Mir.
Undoubtedly there will be future opportunities
to listen in on the 144 MHz contacts. TNX
Westlink Report, Nos. 600 and 601; and John
A. Magliacane KD2BD, CompuServe Space
News,
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Tiny Cameras

The size of a thumbnail? According to an
article in the April 25, 1991 Wall Street Jour-
nal, researchers at Edinburgh University in
Scotland have developed a single computer
chip that incorporates all the circuitry needed

for a video camera. It does both light sensing
and signal processing. Even with the lens that
fits on top of the chip, it is still only the size of a
thumbnail. When they become available, they
may cost as littie as $40 each.

While the researchers only envision its use
in automatic teller machines for security, other
people see more exciting possibilities, such
as baby monitors, picture telephones, bar
code readers, robotic vision systems, rocke-
teering, ballooning, and yes—you guessed
it—ham amateur television, or ATV. TNX
Miles Abernathy N5KOB.

If you've combined amateur radio with
Boy Scout/Explorer activities, Hal Camlin
W3QLP would like to hear from you. With
the help of the Baltimore Area Council of Boy
Scouts, he is writing a book, the Scouting and
Exploring Ham Radio Manual. Write Hal Cam-
lin W3QLP at BSA Post 73, 7506 Jacquill
Road, Glen Burnie MD 21061-3812. TNX
W5YI Report, Vol. 13, Issue #10.

Writers Wanted

Radio hobbyists who like to write, and
writers who are radio hobbyists, are being
sought by Tiare Publications. Tiare is interest-
ed in developing new titles in all areas of ama-
teur radio. If interested, ask for a copy of the
Tiare "‘want list”” which is available for an
SASE. TNX Tiare Publications, P.O. Box 493,
Lake Geneva WI 53147,

Photo B. Five-year-old Veronica Harrington KC6TQR of Long Beach, California, passed her

Novice exam last April. Currently, she's studying for her Technician upgrade so she can get on
the local 2 meter kid's net. Veronica aiso enjoys 10 meter voice. Her mom, Ann N6YGP, and dad,
Curt NSHMR, helped her learn code and theory. Her other interests are ghost stories and vintage

horror films,



Micro ATV Transmitter

Number 4 on your Feedback card

Can the Dick Tracy video wristwatch be far away?

E ver think about going pedes-
trian mobile with ATV from

your shirt pocket? If so, here’s a
project that will enable you to do
Just that! Thanks to the availability
of a new packaged oscillator pro-
duced by RF Monolithics, Inc., of
Dallas, Texas, the dream has now
become a reality.

Most non-synthesized meth-
ods of transmitter design for VHF
and above require the use of fre-
quency multiplier stages in con-
junction with standard crystals.
Physical limitations placed on the
crystal are such that fundamen-
tal frequencies over 20 MHz are not practi-
cal, due to the fragile nature of the quartz
wafer.

There is, however, another way of gaining
higher oscillation frequency using the same
quartz material: Use a SAW (Surface Acous-
tic Wave) resonator. A SAW resonator is
formed by placing a pattern of metal reflec-
tors on the surface of a quartz substrate.
Using this method, oscillation will occur at
much higher frequencies than by convention-
al means, and you'll be able to achieve funda-
mental frequencies of more than 1 GHz. This
resonator, when combined with microchip
technology, will provide a packaged oscilla-
tor capable of producing over 5 milliwatts of
continuous output in the UHF 70cm ATV
band.

Normally, the cost to engineer and produce
this type of device would be prohibitive to the
amateur radio community. However, as luck
would have it, the ATV segment of our band
in Germany is used for license-free devices
such as car alarms, garage door openers, etc.
In looking through the spec sheet from RFM,
I noticed that one of the frequencies they
produced for the European market was nearly
right on top of the 434.00 MHz ATV fre-
quency (see Photo B).

Because of the frequency involved, and
the small size of the components used,
this project may prove difficult for begin-
ners. Use of SMD (Surface Mount Devices)
helps to lessen the effects of stray induc-
tance and capacitance, but the small over-
all size of the project may still be a real
challenge. Some standard components were
used in noncritical areas. The primary goal
was to end up with a stable and reproducible
design.

by Mike Henkoski KC6CCC

Photo A. The assembled micro TV transmitter.

A Few Tips About SMDs

You have to be able to see it to work with
it—use of a magnifier of some sort may be
helpful. Sharp tweezers are a must.

Use a small pencil-tip soldering iron with
about a 35 watt rating. Make sure the tip is
kept clean, and don’t linger on the compo-
nents too long.

When installing a component, tin the pad
area lightly, position the component, then
tack one side into place. Check the position,
then solder the other side. Apply gentle
downward force to the component to main-
tain position. [Ed. Note: Before you tackle
the micro ATV board, you may want to get a
bag of SMD resistors from Radio Shack and
try your hand at soldering a few practice
components on a scrap piece of PC board. ]

Take your time. Fortunately, the parts
count is not very high—I assembled the first
unit in about two hours.

If you wish to etch your own board, re-
member that feedthrough positions are not
all reflected on both halves; some are on
one side, the remainder are on the other.
Drill all the holes indicated on both sides
independently .

Photo B. The RF Monolithics SAW oscillator
module. (Photo courtesy of RFM. )

Rl s s & X R 8 S R T
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The winding and placing of the
coils require special attention. The
closer the coils are made to the di-
mensions indicated, the easier the
tune-up will be.

What Does What

The heart of the micro ATV
transmitter is the Micro Transmit-
ter Module by RFM. It consists of
a SAW resonator, along with asso-
ciated circuitry—all contained
within a 5-lead TO-39 package.

The device has a maximum rat-
ing for the supply of no more than
10 volts, and a power output rated
at +7dBm, or 6 mW. [Ed. Note: The micro-
TV transmutter 1s designed to operate from a
9 volt battery (7-10 volt operating range). If
Yyou plan to use a power supply greater than
10 volts, you must use a voltage regulator IC
to drop the voltage below 10 volts. |

Pin 2 is provided for external modulation
input, but for this project it is unusable be-
cause the maximum modulation rate allow-
able is 50 kHz. This pin is tied high through
R1 and bypassed by C1. Pin 3 is available for
power output adjustment. The value of R2 is
set at 33k to allow maximum output power.
Pin 4 is VCC with Pin 1, connected to the
junction of L1 and C2, providing output tun-
ing. C3 and C4 provide for proper RF by-
passing of Ul.

The output at L1 is coupled to the sec-
ondary L2 which feeds the base and bias
network. C3 provides impedance matching to
the base of the amplifier/modulator Q1.

Output to the antenna from Q1 is provided
by way of matching network L3 and C4. L4,
C5, C6 constitute a low-pass network ensur-
ing adequate suppression of the 2nd harmonic
(35 dB down). RS lowers the Q of L3, which
provides for greater stability of QI for
changes in VSWR at the antenna. RS also
serves, together with C7, to block RF from
entering the modulator. C10 through C13
provide additional bypassing of the power
supply.

The modulator consists of R6 used to match
R7 video gain control to the incoming video
impedance of 75 ohms. If a 100 ohm value for
R7 was available, R6 would not have been
necessary, but it's difficult to find chip pots
less than 500 ohms. C7 provides DC isolation
and impedance matching to the base of video
amplifier Q2 and pedestal clamp DI. Vari-
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Wind each coil tightly on
the form and bend the

leads to shape while it’s
still on the form (to avoid
distorting them).

Assembly

Install all SMD chip
components first, caps and

resistors. Then install

:‘..“l:” t__ Ci3
[~ 0.001 uF T 2.2uF
—EI{‘.-I —_ ]2
™ 100 pF T 01aF
& & & P
Ci4 _t cis —TP#
’mP 4mpF"mr‘ 0.0 uF
H5 L!I*
L2 Ik IOnH
ca - 500 LOAD
La
c3 3;3’"': 15nH ‘
3.39; J: - T ]
3|
71 Qi
MEFa|
-l 5 o -
“Th1.5pF “TEi0pF
*SEE TEXT FOR
WINDING INFORMATION
P P

transistor Q1, making sure
to pre-trim the leads first.
Leads only need to be
about 1/16"” long. The col-
lector is the longer of the
leads. When trimming to
size, cut the collector at a
slight angle to differentiate
it from the others.

After prefitting the tran-

Figure 1. Schematic diagram of the micro TV transmitter.

Figure 2. PC board foil patterns. (a). Bottom
layer. (b). Top layer. Use a #74 size drill bit
for all holes. Be sure to solder jumpers be-
tween the top and bottom layers where indi-
cated for efficient grounding.

Rz '
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HED D A
|
Bl :

c1s Sl "
3 g | | TP-
-l-—__._________-_
O FEEBTHHU
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able resistor R8 sets the proper pedestal
clamping and restores the DC level. Without
clamping and DC restoration of the video
waveform the sync pulse amplitude tends to
change with variations of scene illumination.
This has the undesirable effect of loss of sync
and tearing of the picture.

Resistors R9, R10 and R11 provide proper
bias and gain set for Q2. Capacitor C8 serves
to boost the high frequency response of Q2 to
allow for good resolution and color satura-
tion. Transistor Q3 serves as an emitter fol-
lower modulator stage.

Transistor Q1 is run at only 25% of its
maximum to ensure low intermod products
and also to avoid compression of the horizon-
tal sync. Heat-sinking is accomplished by
contact with the PC board clad.

Coil Winding
Coil winding is simplified by using ma-
chine screws of the proper size and thread as

forms. The wire used may be either insulated

or not. I used 24 guage bare tinned wire
(available from Radio Shack) on mine be-

cause you don’t have to strip the coating.

/ RF OUT

VIDEO IN

Figure 3. Parts placement: (a) Bottom side. (b) Top side.
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sistor onto the board, place
a small amount of heat-
sink compound underneath. All that is needed
1s a 1/32" dot—too much may make soldering
the leads more difficult than necessary.
Next, install all the coils, starting with L1.
Solder L2 onto the ground plane on one side,
then C3 at the other. The final position of L2
should be such that L1 and L2 appear to be
one continuous coil as viewed from directly
above. If the two are too far apart, there may
not be enough coupling between them.
Install Diode D1, then transistor Q2. Now
all the remaining components can be in-
stalled. Solder the battery clip leads to the
board, observing the proper polarity. Use
mini coax to connect the output to the antenna
dummy resistor. Also use coax to connect to

the video-in on the board. Connect the other
side to the female RCA.

Tune-Up

Now we are ready for the final test and
tuning, but before continuing use an ohmme-
ter to check the resistance of the circuit
through the battery clip. It should be no less
than 400 ohms. If it is, stop now and check for
shorts.

L

3 TURNS #24 WIRE ON
I0-24 MACHINE SCREW \

Le

2 3/4 TURNS #24 WIRE ON
10-24 MACHINE SCREW

L3
2 /2 TURNS #24 WIRE ON
6-32 MACHINE SCREW N

L4 ’\
3 172 TURNS #24 WIRE ON l
6-32 MACHINE SCREW \.," \

Figure 4. Coil winding details.




high-value
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D PC-Pakratt Il: IBM-Compatible ter-
minal control program for the PK-232,
menu-driven; works with or without a
mouse; full Host Mode support for the
latest PK-232 command set; built-in
QSO logging facility; fast-initialization
cuts start-up time down to a few
seconds; disk and printer access for all
PK-232 functions including PakMail
messages, SIAM™ screen for quick and
easy signal identification; DOS gateway;
supports COM 1 — 4; includes latest
version of the PK-FAX program to dis-
play received facsimile images on screen,
save to disk and more; can run PK-FAX
without leaving the program; command
line switches allow you to change baud
rate, COM port, mode, efc., easily; com-
plete parameter screens; context-sensitive
RO e aicsinaiid salanysesssls . $69.95

@ PC-Pakratt-88: IBM-Compatible ter-
minal control program for the PK-88;
same features as PC-Pakratt Il with
Packet only and no QSO logging feature,
complete host mode support for all
PK-88commands ........... $44.95

Software
Products

Designed with flexibility and
performance in mind.

The rig hers lili an 24w ;lt!':
an AEA - v !-lrFiEr-tt .1!’ iate
an__ ﬂ“

. R HE TR :

@ MacRATT with FAX: Macintosh-
compatible terminal control program for
the PK-232MBX and PK-88 controllers;
includes interface cable for Mac Plus
and newer models; windows for entering
text, displaying the receive buffer and
logging transmitted text; standard Mac
features such as scrolling and copying
to the clipboard; buiit-in FAX mode for
screen display, save to disk and printing
of received WEFAX images; utilizes the
Host Mode in the PK-88 and PK-232;
can run under MultiFinder for efficient
multitasking; complete macro facility
$59.95

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

@ Com Pakratt with FAX: Com-
modore C-64 and C-128 compatible ter-
minal control program for the PK-88
and PK-232MBX controllers; utilizes
AEA’s Host Mode; full disk and printer
access; split screen operation with
separate transmit and receive windows;
function key support for most common
commands and parameters; includes
Com FAX for on-screen fax display and
disk/printer access $74.95

----------

Pl OFY Maid BTT P
Ll L E

® AEA-FAX: IBM-Compatible hardware
and software to receive and display
facsimile and wire photo images; the
right way to do multiple grey levels

— not by putting an analog mode into a
digital multi-mode controller; 16 grey
levels in VGA mode; also supports
Hercules monochrome, CGA and EGA;
"gaisy-chain" RS-232 input so your TNC,
modem or other device can be used on
the same COM port; "slide-show" mode;
tuning scope visible even when receiving
an image on screen; auto-save ability,
shielded audio cable; 5-1/4" and 3-1/2"
disksincluded ........cccane. $99.95

Specifications subject to change without
notice or obligation. Prices listed are sug-
gested Amateur Net through participating
dealers. For more information, contact AEA
at (206) 775-7373.

Technical support may be obtained through
Compuserve's Hamnet forum. Messages

should be sent to user ID #76702,1013.

Advanced Electronic Applications, Inc.

P.O. Box C2160 /2006 196th St. SW. Lynnwood, WA 98036-0918

Technical Support & Sales: (206) 775-7373 Fax: (206) 775-2340
© Copyright 1991 by AEA. Inc. Al Rights Reserved



Photo C. Build your own “‘Lookie-Talkie"’.
The micro ATV transmitter and a GBC CCD-
100 or a Micro Video Products micro-TV
camera can be easily mounted in an old 2
meter HT case. Note camera lens in center.

Connect a 47 ohm '4 watt resistor with
short leads (dummy load) between the anten-
na output and ground. Connect a standard 1
volt peak-to-peak video input. Connect an
oscilloscope to TP-1, the modulation input to
QI. Apply power to the transmitter. Adjust
pots R7 and RB for 6.5 volts peak-to-peak
video at TP-1. What we are trying to do at this
point is set the waveform right between the
positive rail and ground without compressing
either the whites at the bottom or the horizon-
tal sync at the top. The DC level at TP-1
should be approximately 3.3 volts with a
9-volt supply.

Next, adjust C2 to give maximum power
output using an RF voltmeter placed across
the dummy load. A standard DC voltmeter
could be used to adjust the power out by
inserting a IN914 diode between the multi-
meter and the hot side of the dummy load
resistor. Connect the anode of the diode to the
load and the cathode to the plus lead of the
meter. Adjust for the maximum voltage indi-
cation. An alternate method of adjustment
would be to use a signal strength meter or
wattmeter. Most wattmeters will give some
sort of usable indication for peaking.

Remove the dummy load resistor and con-
nect the transmitter to a 70cm antenna—I use
an HT rubber duck from my handheld—and
observe the picture. You may wish to make
some minor adjustments to R7 and R8 at this
point.

The peak power output (as indicated on a
spectrum analyzer) has been between 80 and
100 mW at the horizontal sync tip. Remem-
ber, power meters don’t indicate in the same
manner, S0 power output as measured using a
meter may be somewhat less. If you have a
spectrum analyzer available, you can fine
tune by expanding or compressing the coils.
Be careful not to short the windings.

Note: Some parts of the country use 434 .00
MHz as a repeater input. Please check with
the ARRL repeater directory to see if there
are any ATV repeaters that may be affected
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by your transmissions when operating ATV
from R/C aircraft. Most ATVers use a
2 meter simplex frequency for coordination
of activity. Some of the more common fre-
quencies are: 144.34 (Midwest), 145.17
(Phoenix), 146.43 (West Coast) and 147.45
MHz (parts of Ohio). Check the local activity
before you transmit so as not to interfere with
other ATV transmissions. Also, other local
ATVers will enjoy flying along with your
R/C plane if you alert them. Test flights have
shown that interference to even weak stations
can be minimized by maintaining a distance
of at least 15 miles from an ATV repeater.
There are many uses for the micro ATV
transmitter. My favorite happens to be flying
it in model aircraft. I have also taken one of
these transmitters aloft using a Kite, and I've

even attached one to a model RC car. There
have been numerous balloon launches using
ATV as a payload. This micro package, used
to drive an SAU4 brick-type power amp
(such as a PC Electronics PA-5), would make
a nice payload. You could also build your
own ‘‘Lookie-Talkie’’. Mike WAG6SVT put
one in a 2 meter HT case along with a micro
TV camera (see the Parts List for camera
sources) and had a blast carrying 1t all over
the Dayton hamfest (see Photo C). Bring
along a pocket LCD TV and you now have
instant 2-way video communications in a
very compact and portable package. Have

fun. &

Contact Mike Henkoski KC6CCC art PO Box
3464, San Clemente CA 92672.

($30).

TV camera sources:
GBC CCD-100 miniature TV camera

Micro-Video Camera

Parts sources:

Parts List

Part Description

All resistors are surface mount type, ' watt, 5%.
R4 4702

R6,R11 100Q2

R3 51002

R5,R9,R10 1kQ

R1 10kQ2

R2 33k

R7 1k surface mount pot.
R8 22kQ2 surface mount pot.
L1-L4

All capacitors are surface mount type NPO, 50 V unless otherwise specified.

C5 1.5 pF Mouser 140-CC501N1.5C
C3.,C4 3.3 pF Mouser 140-CC501N3.3C
C6 10 pF Mouser 140-CC501N100D
C8,C9,C10 100 pF Mouser 140-CC501N101J
C1,C14 470 pF Mouser 140-CC501N471K
Ci1 0.001 uF Mouser 140-CC501B102K
C15 0.01 uF Mouser 140-CC501B103K
c12 0.1 uF Mouser 140-CC502B104K
c2 2.8-12.5 pF trimmer Mouser 24AA071
C13 2.2 uF, 16V tantalum Radio Shack 272-1435
C7 22 uF, 16V tantalum Radio Shack 272-1437
D1 1N914 diode Radio Shack 276-1122
Q2,Q3 PN2222A NPN transistors Mouser 592-PN2222A
Q1 MRF911 NPN transistor RF Parts, Inc. or ECGE3
U1 MX1020 SAW oscillator (RFM)
Misc. parts:
“h #24 solid wire Radio Shack
1 SV battery clip Radio Shack 270-325

Mini coax RG-174 type 5002 Belden
1 Female RCA phono plug
1 Female SMA connector (optional) E.F. Johnson 142-0701-201 or equiv.
Kits or Assembled/Tested:

A complete kit including SAW oscillator, blank PC board and all components is available
for $89 ppd. from Elktronics, 12536 TR 77, Findlay OH 45840. (419) 422-8206. Also
available as separate items are the blank PC board ($19) and the 434 MHz SAW oscillator

Assembled and tested micro ATV transmitter boards (catalog #ATVM-70) are available
for $119 from PC Electronics, 2522 Paxson Lane, Arcadia CA 91007. (818) 447-4565.
Please include your callsign with your order.

CCTV Corp., 315 Hudson St., New York NY 10013, (800) 221-2240.

Micro Video Products, 1334 Shawnee Dr., Santa Ana CA 92704,
(800) 473-0538 or (714) 957-9268.

Mouser Electronics; (800) 346-6873.
RF Monolithics, 4441 Sigma Rd., Dallas TX 75244. (214) 233-2903.
RF Parts, 1320 Grand Avenue, San Marcos CA 92069. (619) 744—-0700.

Radio Shack 271-313
Radio Shack 271-313
Mouser 260-511

Radio Shack 271-313

Mouser 321-3100-1K
Mouser 321-3100-22K
See text for winding info




high-quality

high-value

Amateur Television Products

O A-70 wMPS-100

@ NEW! vSB-70 ATV Transceiver: the only amateur
television transceiver utilizing VSB (Vestigial Sideband) technology
to minimize adjacent channel interference and preserve spectrum
space, built-in UHF GaAsFET preamp to improve reception;
covers the 70 cm band, 420 - 440 MHz; inter-modulation distortion
less than -42 dBc; one watt PEP output; monitor transmitted and
received signals on your standard TV receiver; audio and video
input via front panel 10-pin camera jack or rear panel RCA audio
and video inputs (switchable); crystal-controlled or vanable-tuning
down converter; crystals for 434 and 439.25 MHz are included,
optional crystals for 421.25 and 426.25 are available; requires
1S VDE D 1.5 8NN s s sisasscssispnrassaasans $349.95

@ NEW! RLA-70 Remote Linear Ampifier with Power Supply:
mast-mounted amplifer boosts your ATV signal up to 50 watts PEP;
equivalent to a 100 watt amplifier in the ham shack with a 3 dB

line loss; built-in GaAsFET preamp mounted at the antenna where
it does the most good; power supplied through the coax; includes
MPS-100 Multi-purpose Power Supply: provides a well-regulated
28V DC @ 6 amps for the RLA-70; also provides regulated 13.6V
DC@2ampsiorthe VSB-70 .....icvicnsassanias $699.00

@ 430-16 Antenna: high-performance, computer optimized yagi
specifically designed for ATV operation; broadband frequency

coverage from 420 to 440 MHz; 16 elements give you 14.3 dBd
gain; O-ring sealed connectors; 28 degree E-plane beam width,
32 degree H-plane beam width; 10 foot boom ....... $119.95

@ AVT Master Amiga Video Terminal: SSTV and FAX
system (hardware and software) for transmit and receive with your
Commodore Amiga Computer; 55 SSTV modes in up to 4,096
simultaneous colors; Nine FAX modes in up to 16 grey levels;
eight function “repair kit vastly reduces damage caused by QRM
or QRN; on-screen tuning scope; mode-fo-mode conversions;
interpolating zoom; image tinting, brightness and contrast control;
text overlay using multiple fonts, boldface, italics and underlining
in any combination or color; automatic CW and/or synthesized
speech ID after transmit; customn color bar generation; user-defined
FAX demodulation curves,; image rotation and flipping, paint
compatible; extensive ARexx language support; real-time software
filtering for scope and receive operations; grab screens to transmit
from any digitizer or operating program in real-time; automatic
start and run at any time; image printing in both black-and-white
and coloron hundreds of printers ..........oeeeuee. $299.95

Specifications subject to change without notice or obligation. Prices
listed are suggested Amateur Net through participating dealers.

Technical support may be obtained through CompuServe’s Hamnet
forum. Messages should be sent to user ID #76702, 1013.

Advanced Electronic Applications, Inc.

P.O. Box C2160/2006 196th St. SW. Lynnwood, WA 98036-0918
Technical Support & Sales: (206) 775-7373 Fax: (206) 775-2340

© Copyright 1991 by AEA, Inc. All Rights Reserved,



Number 5 on your Feedback card

Tropo Time is Now!

Talk thousands of miles on the VHF/UHF bands.

ooking up with a repeater

300 miles away, direct, on
FM, is often possible during the
summer and fall months. If you
own a VHF or UHF mobile or
base unit with SSB capabilities,
your long-range contacts on what
are normally short-range frequen-
cies can really get exciting. And
If conditions are just right, you
can access an FM repeater over a
thousand miles away! Imagine
that.

The phenomenon for tong-
range VHF/UHF and microwave
DXing is called tropospheric duct-
ing. But don’t confuse *‘tropo™
with E-layer skip (Es), which may
only last for a few minutes on 2
meters. The latter is the result of
ionospheric reflections from high
altitude, densely ionized clouds
caused by wind shears. Tropo-
spheric ducting, created by tem-
perature inversions, may last for
days and sometimes even weeks.

Super Mirages

Picture the tropospheric duct as
an inverted mirage that occurs in
the atmosphere above us., You've
all seen a mirage, where you look
DOWN the road and see the shim-
mering blue sky refracted from
ABOVE by the sharp boundary
layer of hot air lying inches above
the ground. In a tropospheric duct,
a sharp boundary of hot air associ-
ated with a high pressure system sits above
us, causing VHF and UHF signals to refract
along the bottom side of this layer, which
might hug the horizon for over 2,000 miles!

In rare instances recorded in Santa Bar-
bara, California, and Key West, Florida, the
tropospheric duct became so extensive that
observers reported seeing distant land masses
appearing upside down, shimmering, out at
the horizon! This optical super-refraction is
the same atmospheric phenomenon that lets
you see the glow of the big city lights hun-
dreds of miles away, and also lets you receive
TV channels from three states away! This
usually happens in summer and fall.

The VHF and microwave radio horizon
is generally 4/3 the visual horizon. The slight
bending, or refraction, of straight-line VHF/
UHF and microwave frequencies is similar to
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by Gordon West WB6E6NOA

Photo A. The KH6HME beacon site at the 8200°' level of Mauna Loa
volcano, on the big island of Hawaii.

the bending effect you
see when you put a rod in
a glass of water, The re-
fractive index of water is
different from the refrac-
tive index of air, howev-
er.

Under normal weather
conditions, the radio re-
fractive index of air, rep-
resented by the symbol
“N"for ““Normal,"” 1s
slightly over | (more
specifically, 1.000345 to
1.000300). Pressure de-
creases with height in a
logarithmic manner at
about 1 mb for every 10
m in altitude. Tempera-

ture decreases 20 degrees Fahren-
heit for every mile of increasing
altitude in the troposphere up to
approximately 40,000 feet. Along
with pressure and temperature
dropping as altitude increases,
water vapor content also drops.
(This 1s what i1s meant by *'normal
weather conditions.’”) The air is
very dry when you are up there in
a jet, flying across the U.S.
Decreases in temperature and
water vapor are what most affect
extra long-range VHF/UHF and
microwave DX. When the weath-
erman talks about a high pressure
system settling in for a few days
with an expected temperature in-
version, get ready for the possibil-
ity of a major “*bump " in the nor-
mally smooth refractive index. At
about the thousand-foot level, the
inversion causes the temperature
to quickly increase instead of de-
crease, as would be normal; and
water vapor content abruptly
drops: the air gets dry as a bone
inside this thin inversion layer.
An inversion layer strong
enough to create a big DX tropo
duct develops as part of a station-
ary high pressure system. The
high pressure “‘cell”” is character-
1ized by air descending toward the
surface of the earth. As the air
begins to drop, it gets warm. They
call this “‘subsidence.”” At about

R . . =

Photo B. Paul Leib KH6HME inside the beacon shack ready to
work long-haul VHF and UHF DX back to the mainland.
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Food for thought.

Our new Universal Tone Encoder lends its versatility
to all tastes. The menu includes all CTCSS, as well

67.0 XZ
71.9 XA
714 .4 WA
77.0 XB
719.7 SP

B2.5 YZ
854 YA
88.5YB

91.5 ZZ
94 .8 ZA
97.4 7B
100.0 12
103.5 1A
107.2 1B
110.9 2Z
114.8 2A

118.8 2B
123.0: 32
127.3 3A
131.8 3B
136.5 4Z
141.3 4A
146.2 4B
151.4 5Z

156.7 5A
162.2 5B
167.9 62
173.8 6A
179.9 6B
186.2 TZ
192.8 7TA
203.5 M1

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- Group B

peaters; also, as a piece of test equipment to modulate TEST-TONES: | TOUCH-TONES BURST TONES:
your Service Monitor or signal generator. It can even :223 ][ES E_ﬁ
operate off an internal nine volt battery, and is available 1700 1950 2250

for one day delivery, backed by our one year warranty. 1750 2000 2300
1800 2100 2350

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

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

Model TE-64 $79.95

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

* 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.

E'F COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021
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Formore information cantacr yaur!ﬂ::af daafer
@ "” . CLP5130-1 Log Periodic 50-1300 MHz ARRL
- - e Southeast
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Thishighgain, 7~ e

.

Division

wide-band VHF and UHF S '. IConvention
antenna is suitable B, e i
for amateur radio, FM ' Em:-m lan gth
broadcasting, scanning, 5 5’9” VSWR EJ.‘H : -
VHEIUHF television, - or less, max. element | | ® Shuttle Bus from Airport Mariott
‘government applications . length 97107, wmﬂh’f 111bs., e H 1ldl
and business band use. wind survival 90 mph. ﬂ.tEI and Restaurgnt = bl:nldmg
Assembly of this antenna * Tailgate Sales at Airport Mariott-Free
is quick and easy. A model ¢ Air Conditioned Flea Market and Exhibits
| CLP5130-2(105-1300 MHz) is : :
__ | ~ available as well. * Parking for RV's
ROOF TOWERS: e e * 20+ Forums ® DX Verification ® Testing
Model | Height | Base Width | Max. Wind Load FT? |Max Vert. Lnadl.h: Weight| * DXPO Forums and Sponsored with SE DX Club
CR18 | 5107 | 31 21.@ 90 mph an 1 8B | * Prizes! Prizes!! Prizes!!!

CR30 | 910" 39* 27 @ 90 mph _ 1322 @ | 8 || « ICOM, KENWOOD, YAESU, MFJ ... More!

GH#«’J 149~ 39 23 i@ 90 mph ) 881 Gedl @ er
' 24 hour information --- (404) 739-8716

CK46 Thrust Eearing—Ma:: Mast Diameter 212 ” : i
Rotation Torque | BrakeTorque | i :
ATE g Model (bsfinch) | (bsfinch) | MastSize or write
T RC541 520 6075 1h"-2%" .
O RCs3 520 8075  Thr-2%2" Atl antﬂ HamFe Sth al
RC5A-2 1388 13,020 1%" -2 "

Rrcs | me | e | el Post Office Box 77171
oaer | it ey i ot o . Atlanta, Georgia 30357

RCS5-1 880 1760 e e 40 13

RC53 880 1760 |Provided| +4°Max| 10 | 13 Headquarters Hotel - Airport Marriott
b T lD v W o Pl o el R R (404) 766-7900 or (800) 228-9290

CIRCLE 50 ON READER SERVICE CARD

: ORDERS 1-800-TRU-HAMM
IN-STATE 1-313-771-4711
10 SERVICE 1-313-771-4712
FAX SERVICE  1-313-771-6546
SERVICE

15000 E. 9 MILE RD. EAST DETHOIT MI 48021 WANTED: QUALITY USED GEAR, CASH OR TRADE
\ TERMS: i - —:" ) EEmew
KENWOOD e i ' =

HT'S Change Without Notice
o Lﬁgﬂ%ﬂ&%ﬂﬁnmﬂm ’ﬂ%ﬂ : OURS Most Orders Shipped The Same Day
TH-226A 20 5W SCANNG DEL 399,05 : COD’s Welcome ($4.00 + shipping) YA Es U

TH=26AT EW 2-B4W MENI 1EMEM 15985

TH-27A 2M 2-5W MICRD 40ME 419,95 O HT'S

TH-a7A TOCM 2-5W MICRO 429.95 MODEL DESCRIPTION

TH-415 TOCM 2W SCANNG DEL 418,95 FT-411E 20 2-5W SOMEM CTCSS
TH-FTA MO0 DEL DUAL B 50005 : FT-E11 TOCM 2-5W SOMEM

HT'S FT-4T0 2MIMDCM 2-5W SOMER

MOBILE VHFIUHF MODEL OESCRIPTION LIS
DESCRIPTION LIST IC-02AT 2M 5W 10MEM DTMF MOBILE VHF/UHF
Th-2Z41A M £5W PROG MIC 459,99 143 IC-2GEAT M T ISMEM OTMF MODEL DESCRIPTION LIST

Th-25304 20 25W DELUXE 49985 : IC-2SAT 2M 2-5W DEL MIGRD FT-212RH 2M 50W,CTCS. DTME 405,00
ThE-25504 M 45 DELUXE 51905 ; IC-24AT SMTOCHM DEL MICRO FT-280R0 2M 25'W ALL:-MODE B10.00
TMA31A 200MHZ 35 PROG MG P : IC-32AT SMITOCM BW 2OMEM : . ET-£700RH ZMI7OCM REMOTE HEAD 59,00
Thi-A4414 A40MHZ 25W PROG MIC 475 55 IC-35AT 220M 2-5W MICRD d FT-712RAHT TOCM 35W, CTCS. DTMF 487.00
THEBIT A FEEOMHEZ DUAL BAMD 749 05 IC-A5AT TOCM 2:5W MICRD ET-736H PMITOCM 22001 2 SAT 1922.00
TM-7314A ZMIAADMHZ DUAL BAND 743,05 IC4GAT TOCM TW 15MEM DTMF ; FT-5200 2WTOCM DUAL BAND 749,00
ThEB41 SMIA40MIT 2 TREBAN 1 196 65 : RSy e FT-6200 TOGMI1.2 DUAL BAND £99.00
TMT514 20 25W ALL-MODE 559,05 . FT-2400H 2M 50W,LCD.CTCSS 419.00
TH-B514 TOEM 250 ALL-MODE 771,95 : DESCRPTION LIST
2M FM, 25 Z0MEM 448,00
TS-711A 2M 25W ALLMODE BASE 1058.95 o bz b HF EQUIPMENT
TS-7004 ZMITOCM SATELLITE 195 G5 ' : MODEL DESCRIPTION usT
ENITS 0 B AEN 008 0 FT-747GX HF LGTWGT MOBILE B89.00
HE EGUIPMENT :"::'gggﬂ :55: ;‘é’:’a“ EE FT757GH HF COMP GEN.COV YDED.00
MODEL DESCRIPTION LIST : FT-7ETGX HF 2i220//70C TUNA 229900
F5-1405 HE COMP GEN GOV 249,95 ; HF EQUIPMENT FT-a00 HF 12V DEL TUNR + 2399.00
156805 HFI6M GOMP GEN GOV 145,65 : MODEL DESCRIPTION LIST FT-10008 HF BASIC VERSION 239900
TS-4405 HF DELUXE COMP 124995 . IC-725 HF COMPACT GEM COV 49,00 : FT-10000 HF QSL CATCHERN 4399.00
TS440/AT HFDEL COMP TUNA 1449 55 ; IC-7as HE/6M COMP GEN GOV 120,00 STk A SULL LB O ROEEESas
TS LIS e KRR ' i HF DELUXE COMPACT 1149.00 EOR THE YAESL LINES. CALL FOR OUR DISCOUNTED
TS-BEVAT HF 12V DEL TUNR 180095 : IC-7TEIA HF 12V BASE TXCR 1699.00 BFREETt 4 o o Crbis
TS8505 HE BASIC VERSION 3268 95 : IC-765 HF DELUXE TNA.PS 314800
TS-85050 HE THE DX MACHINE! 4395 95 : G781 HE DXERS DELIGHT &148.00 TEN-TEC

HF EQUIPMENT —AMEaRICAN MADE
WE STOCK & FULL LINE OF ACCESSORIES WE STOCK A FULL LINE OF ACCESS0RIES MODEL
FOR THE KEMWOOD LINES, CALL FOR CUR DISCOUNTED PRICES! FOR THE ICOM LINES, CALL FOR DUR CHSCOUNTED PRICES! OMMI IV HF 8 BAND TXCVA
1-800-TAU-HAMS 1-800-TRU-HAMS PARAGN HF GEN COV TXCVA
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FEeepBack

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 corre-
spond to those on the feedback card oppo-
site 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 resuits 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 win-
ner a free one-year subscription (or exten-
sion) to 73.

To save on postage, why not fill out the
Product Report card and the Feedback
card and put them in an envelope? Toss in
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 29 cents!

Feedback# Title

Letters
Never Say Die
QRX
Micro ATV Transmitter
Tropo Time is Now!
Antennas by the Yard
Review: The VOR-2 Video
Operated Relay
8 The Megaloop
9 Lightning Protection
10 The Flight of STS-37
11 Software for the Ham Shack, Part lll
12 Review: The Robot 1200 and
EPROM Version 4.0
13 Review: The ATV-3 Downconverter
14 Barter 'n’ Buy
15 Hamsats
16 Homing In
17 Special Events
18 New Products
19 Above & Beyond
20 RTTY Loop
21 Dealer Directory
23 73 International
24 Ham Help
25 Hams with Class
26 QRP
27 Ask Kaboom
28 ATV
29 DX
30 Updates
31 Random Qutput
32 Propagation
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sealed barreries. Fully assembled. QRV,
Add S105&H  Isfa $1

(801)373-8425

The 531595 Buller-Tested QRV Solar Power Supply your
repeater on the air ‘round e clock or powers your (00w HF statioa
60 hrs 2 moath. Coartrol circuit speeds charpe. protects gel cells &

ntennasWest

x 50062 Provo UT A460S5

rmabile. Eanly expanded.

CIRCLE 236 ON READER SERVICE CARD

CABLE T.V. CONVERTERS

Jerrold™, Qak, Scientific Atlantic, Zenith, &
many others. “"New” MTS stereo add-on:
mute & volume. ldeal for 400 & 450 owners.

1-800-826-7623

B & BINC. e
4030 Beau-D-Rue Drive, Eagan MN 55122

CIRCLE 21 ON READER SERVICE CARD

NEW ONLINE CALL DIRECTORY

Qur new HAMCALL service gives you
494 114+ Hams. via your computer

$29.95 per year — unlimited use!

BUCKMASTER PUBLISHING
Mineral, Virginia 23117
703: 894-5777 800: 282-5628

CIRCLE 170 ON READER SERVICE CARD

GE or Motorola $79

45 Watt, 132-150 MHz Micor mobiles
40 Watt, 132-150 MHz Exec |l mobiles
$79 each wlo Accy, $99 each w/Accy
45 watt, 450-470 MHz Micor $179
DTMF Mics $18 each. MUCH MORE!

Versatel Communications
— 1-800-456-5548 ——
P.O. Box 4012 » Casper, Wyoming 82604
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ssvour ELENCO & HITACHI PRODUCTS  sshour
NS AT DISCOUNT PRICES 15 {4 g

Hitachi RSO Series

[Periable Aeal-lima Dightal Storags Dacllloscopas)
VC-6023 - 20MHx, 20MS/m _ §99/mo"

VC-BO24 - S0MME, 20MSE e 120/ ma"
VC-B025 - SOMHEZ, 20MS/m § 138/ ma”*
VC-6045 - 100oMHz, 40MSMm §125/mo”
VC-E145 - 100MHz. 10665 L2000

ASOs Som Haach leatos nod mode averaging. SEve

B14% (M oritha)

HITACHI COMPACT SERIES SCOPES

LEASING AVAILABLE This series provides many new functions such as CAT
For all Hilach! Scopes - Caoll jor delalls Raadout, Cursor measursmaents (V-1085/1 DE566S), Fre-
* Baawd on 34 monihe except V-1150, V8048, VC- quancy Cir (V-1085), Seeaptima Auvioranging. Detayed

nereap and Trppe: Lock using & &-nch CHT. You don't fesl

Hitochl Portable Scopes ffee COMmpactness on letme of performance and operation

DC o 50MML. 2-Channel, DC offsel lunc- V-660 - 60MHr, Dual Trace _____ §1,185
tion, Alemale mognifier function V-665 - GOMME, DT, wicursor __ $1.345

MmOy, STOOING, FESMOMON PEINEerng Cuml V-525 - CAT Readout, Cursoe Maas. V-1080 - 100MHz, Dusl Trace _ §1,425

TR OOSSTERON Of GO advetr T T 800N 1D V-522 - Basic Mods!

Such LACRONS SE NAFOCODY WA 3 Do ""':'“ - V422 - 40MMHT
=
=EreionT TEESE va Ta AS FINC ceettacs Erey V- 223 - 20Mhg delayed sweep __ §EOS

o of Snang ars e s 10 Gogtsl

V-1085 - 1000Hr. DT, micuiad: § 106 me

V-1085 - 100MHz. QT, wicursoe i AF-_" .

V-1100M - 1000MH:, Ousd Tracse $1.25ma”

V-212 - 20MM:

W-1150 - 1508Hz. Cusd Trece $115%mo"
| ¥ e

20MHz Elenco Oscilloscope

$375

MO-1251

Elenco 35MHz Dual Trace

FREE DMM e $495
with purchase ol , MO-1252

ANY SCOPE Ao = High luminance & CHT

= 1Y Sanminedy
= il hoosiergicn VoRags
# 10ns Aise Tima

P-1 85MHz, I1x, 10x  $19.95 -t L LY o T
P-2 100MMz, Ix, 10x $23.95 E L O & » Daluyed Tripgediag Susep

# Includas I P-1 Probas

All scopes includa probes, schamalics, oparaiors manual and 3 yead (2 ym fof Elenco scopes) workd wide waimanty on parts & labor. Many sccesaofies avallable for all Hiachi
scopas. Call or write for complate specilications on thase and many other line osalloscopes.

B&K FLUKE
TEST EQUIPMENT § MULTIMETERS
A8 Models Avaisle | AN Models

Ca? o specs prce Avitabie
Lol oy spwcadl e

Digital Capocitance Meler

CM-15508

Digital LCR Meter Muttimeter with | 551gering Station

LC-1801 Copaciance & | remperature Controlied
$125 Transistor Tester 4 SL-30 §99
Seresh $55 cwsoon| A CEUSE
Cosils 1 uH- 2004 Raads Yohy, Ot J00FE—800F
Caps il 200ud 1 Corarn, Capatiory -
R 07208 Tramuman L G To

Color Convergence Il rour.Function Frequency Count

5G-

F-100 1208

(_i- $179

_E"

Fregpuency, Penod. Tolasrs

Firant in the sty

GF-8016 Function Generalor
with Freq. Counter

$249

S, Hoguaira, Trangla
Pulss, Aamp, .2 10 MHE
Freg Counter 1 - 108HE

GF-8015 without Freq. Mete: 5179

Sari Checs win Hagh Stanhires Cryns
10 rocx steady catterns $69. 950 Over Osciltater 8 deget LED arspiary

Digital Triphe Power Supply
XP-765

5249

|aet 2=t it [ 0-20val1A

D=2V al 1A

Gval b

Frally rogllarsi Ahai gt i

beciad with 2 imd contil. 3 asparms
supplies

EP-E60 wilt Analog Wlisem $1TS

Learn to Bulid and Program
Computers with this Kit

imchusias AN Pgriy Aesembiy and | eaon Wamagd
Mode!
B0

$129.00

Sy FOT AR pow S corpaes iyt D
e Ll B TR TS e T oerEe o SAg
A s o @ RS maoruprnomscy whah e
pirwle maerang Largoage Bl P

Robotics Kif for above (MMB01D) 71.95

SG-9000 3129

AF Freq 1008 450067 L Moduts

ton o 1HHG Yaralie BF sutpal
5G-9500 w/ Digdal Display &

150MHE But.in Countar $249

AM/FM Transistor : True RMS 4 12
Radio Kit M O Mutmens:
with Training Course M-TO00

Mode! AMFM 108 $135
05% O docorcy

$26.95 1% Resistance

square waye from 1R D 1d Trammtors & 5 Dvodes with Freq Counles
1ML AM or FM capatsiity Makes 8 groal 1Shoa propect ard Dwhavn Casd

Triple Power Supply XP-620 Guad Power Supply XP-
Assembled $65 Ay Lo

Kit 345
& 1o 15V at 14 Eﬁ::ﬁ:
2o - 15V At 1A 5\ &l A
(i 4 Lo 30N &1 1A) £V al SA
and BY at A

Contains all the desiied (aalures for Fully reguinted and shor ciroun protectsd
daing @xparimenis Features shon

carcuit protection, &l supples

STANDARD C228A TRUE TWIN BAND
144 and 220 MHz HT

Mow there 518 few 5TANDARD i Ameteus R

- TR Fow P @SEST TS Tk X T Repruiiy o DOl W1 fdd el ZT0 MER
S LSy Gy e ol gl ) s Pl il ¢SSt e e @ TE WETY
L e e e
N R el T Sl -
St ] L, FOR PR
s Ve o e S ety L e N - S
— Egrad F e R T L e e
L s T i e e I T i ol [ PR T R e
T W e o ey TR e T T
B eelom Dol § i gl g S il T s

ey Tag I mAN Ly B

S -

L e O [Pl et T e

i F v Fpeet-Se Pt bl SO
e e R L ke S e S fr ] ] D
e Team TSy bl ] e ampar g s g R g
— | i Do S rpwmres i 6 0
s el TIET D e @ Tl T W T I R
e
B SRl TTHE LA Tuwe sk e s leetgets I s o8 FRC N
P TPl T T el W Y] g L | | Wl TR EE

B NMEW TWIN BAND MOBILE 28/ 4auMI

S Ty e C & SSALES INC. 15 Doy Money Back Guarantee

UPs Smpping: 48 Siales 5°

r I iy e I et o Chanon
(43 Min 410 Max) Shipping 1245 Rowess ], Deerfivld, 160015 L ["‘E Z Year Warranty s endodlisnn

ILRes., % Tax FAX: 7DE-520-0085

(RO 2927711 (TOR) S41-07 1)

WRITE FOR FREE CATALOG
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Photo C. The KH6HME QSL “‘card " to Chip Angle N6CA confirm-
ing the record-breaking 1296 MHz contact of 2472 miles. Photo

courtesy of KHo6HME.

Continued from page 14

the 1,000 foot level within the high pressure
air “‘fallout,”” surface winds—especially
those cool moist winds associated with large
water masses—keep the descending air from
bottoming out on the surface of the earth
(ocean or land mass). This creates a band of
warm dry air associated with the high, **cap-
ping, " cool moist air below it. If the winds
are gentle. this inversion layer may extend
for hundreds or sometimes thousands of
miles, and VHF and UHF waves are caught
up n it. It acts like a waveguide: the radio
waves go and keep going, with almost no
attenuation.

Bruce Eggers WAONEW, an expert in the
study of super refractivity, says, “‘In the
Northern Hemisphere, there are two very
permanent high pressure systems which
combine all the parameters contributing to
super refractivity and tropospheric duct-
ing . . .the Pacific high to the north and
east of Hawaii, and the East Coast of the
U.S. where the Gulf Stream brings warm
water north along the coast. And in the
Southern Hemisphere, there are some inter-
esting potential tropospheric ducts, from
the most southern islands in the Pacific
(Pitcairn) to Chile and Peru. There is also
the path between St. Paul and Perth, over
the Indian Ocean."’

Experts agree 1t 1s relatively warm dry air,

¢
Lo & ;5:"‘-‘?'# ;
Fae VL Mg a Ml A GA T

associated with a high
pressure system over
cool, moist air, which
can trigger extra long
VHF and UHF/mi-
crowave ranges. These
same conditions may al-
s0o occur behind cold
fronts, and in advance of
warm fronts, where
propagation will occur at
higher frequencies like
microwaves, rather than
VHF frequencies. This 1s
because the frontal zone
15 just the right thickness,
neither too high nor too
low.

The most consistent
summertime and fall
record-breaking tropo-
spheric duct occurs be-
tween California and

S
'1']-..';"3-'?'

the grade on 70 cm in the early "70s. In 1983,
Chip Angle N6CA and Paul Liecb KH6HME
made a record-breaking contact on the 1296
MHz band. Paul and Chip have set their
sights on the microwaves beyond 1296 MHz,
and who knows when the California/Hawaii
duct may support two-way communications
as high as 10 GHz?

But nothing 1s more important than know-
ing when the band is open. Even the very best
tropospheric duct will be an absolute loser 1if
the gangs in Hawaii and the mainland don™t
realize the band 1s open,

The California-Hawaii Duct

In the United States, automatic beacons of
100 watts or less, operating on VHF/UHF
and microwave bands, assist in the detection
of a long-haul duct. It takes an SSB trans-
cewver to pick up these beacons. The most
distant beacons heard are on the 8,200-foot
slopes of Hawaii’s 13,680-foot Mauna Loa,
an active volcano.

Photo D. A high pressure system sitting between California and Hawaii can be seen as a smooth
haze on this satellite photo. A spectacular 1296 MH: opening occurred this day.

Hawaiil. The discovery of this yearly phe-
nomena was confirmed on July 8, 1957,
when John Chambers W6NLZ in California
successfully contacted Ralph Thomas
KH6UK on 2 meters, repeating the 2,540
mile haul on the 220 MHz band from two
years before. Then Louis WB6NMT made

Beacon Location
Elevation

6 meter beacon
2 meter beacon

222 MHz band

70 cm beacon
ATV

900 MHz
23 cm beacon
Liaison frequency

two-way equipment

KH6HME Beacon Characteristics

19" 35'19” N; 155° 27'10" W

8200 feet on the side of Mauna Loa volcano

50.061 MHz, 20 watts, 3-element beam, toward the mainland

144.170 MHz, 60 watts, into a pair of home-brew 7-element yagi
(NBS) horizontal antennas

No beacon, just two-way

432.075 MHz, 35 watts output, into a pair of long-boom horizontal yagis
434.000 MHz (on command, alternates with the CW beacon), 80

watts peak video output into a pair of K1FO beams.

1296.000 MHz, into a stack of 4 loop yagis
28.885 MHz USB, 100 watts into full wave loop

18 73 Amateur Radio Today + July, 1991

All beacons operate simultaneously in the
CW mode, identifying KH6HME. The 2 me-
ter beacon signals at 20 wpm, with a rise in
the final steady tone by approximately 100
Hz. The 432 and 1296 MHz beacons operate
at 13 wpm.

Hawaii ham Paul Lieb KH6HME is the
main man at the beacon location, Hawaii tele-
vision Channel 9 has allowed Paul and his
beacons to occupy a metal building that’s
precariously perched on the side of the
Mauna Loa volcano—a volcano that sees red
hot lava activity just a few miles south of the
beacon location!

Paul 1s alerted to the reception of the bea-
con signals by West Coast amateur radio op-
erators. The beacons have been heard as far
north as Oregon, and as far south as Mexico.

“*When I get the phone call that the beacons
are coming n, [ pile all of my transceivers
into the back of my station wagon, and take
the one and a quarter hour drive from Hilo to
the Mauna Loa beacon location. And as I go



WE SHIP WORLDWIDE

Barry
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Electronics Corp. ERFrre

Y \H’OH%D w:?s AMATEUR RADIO SINCE 1950 Los Precios Mas Bajos en Nueva York
our one source fora adio Equipment!
el WE SHIP WORLDWIDE!

KITTY SAYS:WEARENOWOPEN7DAYS AWEEK.

Saturday & Sunday 10 to 5 P.M.

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

= IC-R71A, 751A, 781, 229H, R-7000,
ONV Safety IC-765, 275A/H, 3220A, 475A/H, 735,

belts-in stock IC-801, IC725, IC-2400A/2500A

DEANNA KB2JYL, BIKAR, KITTY WAZ2BAP,

ST RS SN SRR KRS AN FT-767GX. FT-757GXIl, FT-747GX, FT-990,
AL S R
KENWOOD FT-5200. FT-2400, FT-470

ANTENNAS YAESU ICOM Landmobide HT s CES

EREE] A-S. AES, Cusheraft, Hy-Gain, FT-23R IC2/3/14SAT 5&‘;,&' i by s Simplex Autopalch SDI-50 Will Patch FM
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S kiR MODUBLOX, TONNA, Butternul FTH-2008/7008 IC2/4GAT/24AT UNIDEN, REGENCY, KING, Talephone Calls From mobile To Base. Simple
St MARINE ICOM: M5, M58, M700
! - Multi-Band IC-A20/U16 AVIATION ICOM: A20 H.T.. TAD To use. SDI-80, SSI-68.

TS440S/AT, R-5000, TS-850S, TM 241A/
441A, TM-2550A, TR-751A, Kenwood
Service Repair, TM-7T31A, TS-811A,
TH225A, TM-631A, TS140S, TS680S,
RZ-1, TS-T90A, TS950SD, TH-T7A,
TH27/14TA, TM-S41A. TM-7T41A.
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Connect Systems (CSl)
PRIVATE PATCH V, Duplex 8200,

CS700
TUNERS STOCKED:

i E
MOTOROLA RADIUS

AMPLIFIERS MARINE RADIOS . ¥
STOCKED: (COM M5, M56. M700TY. M80O NYE MBV-A 3 Kilowatt Tuner
RF Concepts AVIATION PORTABLE ICOM A-20
Mirage KING KX-99
A Budwig ANT. Product
g ANT. Products IC-H16/U16
FLUKE 77, 83, 85, 87 Multimeters IC-W2A PR FME L Trvr e i ,:
Philips DC 777 | Panasonic EIHEIEEL'I
Shortwave Cassette Car Receiver | Shortwave Radios/Marine g :i
’UDCDmJ{M|ragEIfA|!ncu .'-. Kantronics ..::1.
Tokyo Hy-Power/TE SYSTEMS DAIWA A KAM, KPC I, £3
Amplifiers & 5/8\HT Gain Computer Interfaces Dopdbins ot b KPC IV, Data Engine, STOCKED i;-’-
Antennas IN STOCK Stocked: MFJ-12708, METERS it DVR22 = JRC '
MFJ-1274, MFJ-1224, AEA QUOTES . . : NRD-525. bl
G_&G_ELECTHGMGS ART1, PK-88, MFJ-1278T, PK-232 MBX MOTOROLA AUTHORIZED DEALER JST135, M -
Air Disk, SWL, Morse Coach WIFAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER NRD-535 %
L
:m&ﬂ; 000—wide range, I AUTHORIZED e .
Professional METRON an sCanners . \ + 3 - ) : =
W'"Q KW HF Mobile Wide selection of SW & Amateur S ON Y _ :::E:“z_‘:;‘ra::n!ss* sores !; |
;w;m Amplifier F DEALER Stocked & serviced, HEIL ’z
Stocked DIGITAL FREQUENCY COUNTERS -
79 OPTOELECTRONICS model 1300 H/A, 0-1300MHz GON for greet prices! EQUIPMENT g |
2210 H, 0-2200 MHz, 2600H, UTC-3000 IN STOCK | ='
Long-range Wireless b i = r
AR EIMAC Telephone for export in stock Amateur Radio Course Iii
Fl:n:u:tsa \f S}ZDSZEJSEE BENCHER PADDLES TR . Hy-Gain '_Fﬁwars - E'
| BALUNS. LOW PASS FILTERS | IFEIISRICE dsriosenagit § 4
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;g =9 shipping cost
AEA |5.upgles BIRD MIRAGE AMPLIFIERS - - 5
(144, 220, 440 attmeters & j ASTRON POWER SUPPLIES NewTEN-TEC. | 'STowsrcAmennms. | oo =
| MHz), Isoloop. Elements Belden Wire & Cable, Int'l Wire PARAGON, OMNI V stocked. Call
In Stock OPTO KEYERS STOCKED AMERITRON AUTHORIZED DEALER |

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOURBLOCKS NORTH OF CANAL ST., BETWEEN SPRING AND BROOME 8T

E We Stock: AEA, ARRL, Ameco, Ameritron, Antenna Specialists, Aslalic,
New York CIty'! LARGEST STOCKING HAM DEALER 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,
COMMERCIAL RADIOS | Ten-Tec, TUBES, Yaesu, Vibroplex, Duplexers, Repeaters, Scanners, Radio

COMPLETE REPAIR LAB ON PREMISES

‘“Aqui Se Habla Espanol”’

BARRY INTERNATIONAL TELEX 12-7670 STOCKED: ICOM, Matoro- | Publications, Uniden, Kenwood, Maxon, RFC.

NT la, MAXON, Standard,
MERCHANDISE TAKEN ON CONSIGNME Yaesu. We serve munici- | WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
FOR TOP PRICES palities, businesses, Civil HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

Delense, elc. Portables,

Monday-Friday 9 A.M to 6:00 P.M. : MEhiad BAREE Az COMMERCIAL RADIOS stocked & serviced on premises.
Saturday & Sunday 10 AM, to 5 P.M. (Free Parking) y '
. i peaters.. Amateur Radio Courses Given On Our Premises, Call
IRT/LEX-''Spring St. Station''. Subways: BMT-
“Prince Si. Station'’. IND-"'F* TfEIn'Eﬁ"lf Station™ ALL El.l:lﬁﬂ Orders Shlpp-d lmm.dl.t.'l’- T!L!x 12-T870
: ay #6 to Spring St. Path-9th SL./6th Ave. SALES
g::mﬁ’_'ﬂad“ y e FINAL ! Technical help offered upon purchase ] FAX: 212-925-7001
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MICROW

SHF SO00K 902-906 MMz
SHF 1240K 1296-1300 MMz
SHF 1269K 1268-1272 Oscar lode L 10mW
SHF 2304K 2304-2308 MMz
SHF 2401K 2400 MHz Mode S rcv Cony
SHF J456K 3456-3450 MMz

SHF LOK  540-580 MMz L.O.

CALL OR WRITE FOR COMPLETE CATALOG

DOWN EAST MICROWAVE

S50mw
10mwW

10mW

10mW
SOmwW

Bill Olson, W3HQT

SHF 1240 Complete Transverter
SHF SYSTEMS No tune lingar iransveners and lransverter kits lor
902, 1269, 1206, 2304, 2400, 3456 MHz. All use 2m if.g13BV. Kis
include mmer and LO. P.C. boards. xtal and all components. Buiit
units include | F J/D.C. swichboard, connectors and compact low
profile housing Other frequency options in amateur band avaiahle

Kt $139
Kit $149
Kit $140
Wit $205
Kt $155
Kt $205
Ka§ 66

| Box 2310, RR1  Troy, ME 04987

AVE THANSVERTEBRS

Bualt $265
Buit $265
Buih £255
Bl $325
Buslt $255
Bui $325

.

J3LNA
23LNA
13LNA

ADTTLNAK

Box 2310, RR1

T/R Switching available, all 13,8 VOC

Low Noise Preamps & preamp kits—432, 902, 12986,
1691, 2304, 2401, 3456 MHz, 5.7 and 10 GHz.

preamp BdBNF 902 MHz
preamp GdBNF 1206 MH2
preamp 7dBNF 2300-2400 MHz
1691LNAWP preamp 1 dBNF 1681 MHZ mast mounted
preamp kil
Preamp kits lor 2304-10 GHz

CALL OR WRITE FOR MORE INFORMATION
DOWN EAST MICROWAVE

400-1700 MHz

Bill Olson, WaHQT

(207)948-3741 FAX: (207) 948-5157
MICROWAVE AMPLIFIERS
from
DOWN EAST MICROWAVE

Linear Power Amps

for SSB. ATV, FM, 902 — 1296 —2304—3456MH 2

2304 PA 10mW in SW ou 1240-1300 MHz $140
ZBPAM  0.5Win 18Wout 1240-1300 MHz $215
ZI35PA 10W in 35W out 1240-1300 MHz §325
2340 PA 1W in 35W out 1240-1300 MHz $355
23T0PA 5W in 70W out 1240-1300 MHz $695
3318 PA 1W in 20W out 902-928 MHz $275
3335 PA 14W in 40W out 502-928 MHz $335
1302 PA 10mWin30Wout 2304 MHz $400
901 IPA 10mW in 1W aut 3456 MHz Write or Call

138V §85
138V § 95
138V $130

138Y §140

GdB § 40
Write or Call

Troy, ME 04987

(207) 948-3741

FAX: (207) 948-5157

MICROWAVE ANTENNAS

3333LYK
2H5LYK
2445L YK
1844LY

2355LYK
1345 LYK
S4SLYK

33el
45ai
45l
e
55l
455
45|

Box 2310, RR1

loop Yag Kat 902 MHz
loop Yags Kil 1296 MHz
loop Yag Kid 1269 MHz
loop Yag (assem | 1691 MHz
Superiooper Kt 1296 MHz
loop Yag Knt 2304 MiH?
loop Yagi it 3456 MHr

Bill Olson, W3HQT

(207) 948-3741
FAX: (207) 948-5157

Loop Yagis, Power Dwiders, Stacking Frames, Complete
Array of 902, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, Re-
peaters, WEFAX, Commercial point to point. Available in
kit form or assembled and tested

18548 § 95.00

21d8i
21 dBs
21 a8
22 di
21dB
2148

$ 3500
$ 95.00
$105 00
$108 00
$ 75.00
$ 7900

Other models available. Call or write for catalog

DOWN EAST MICROWAVE

Troy, ME 04987

=

=
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Photo E. Will 10 GHz contacts be possible berween California and Hawaii? (Author s setup at

Palos Verdes, California, pointed towards Hawaii).

up the mountain, passing through the differ-
ent tropospheric levels, I can hear the main-
land FM music broadcast stations get louder
and louder,”” says Paul. He also gets the word
out on the local repeater to Russ KH6FOO,
Al KH6IAA, and Jack KH6CC, that tropo
time has arrived. These operators give addi-
tional contacts to the mainland when the tro-
pospheric duct gets low enough to their home
locations.

““When 1 get to the site of the beacons, I
can usually look out on fog and low clouds
approximately 500 feet below our 8,200-foot
elevation. The air is sometimes quite warm,
and this tells me I'm right in the middle of
the duct.”

A New Challenge for ATVers

This year, Paul is trying a new mode of
communications between Hawaii and Cali-
fornia: amateur television at 434 MHz. Using
PC Electronics’ equipment, a Mirage 80 watt
repeater amplifier custom-tuned by PC Elec-
tronics, and the Elktronics’ video ID board, a
new type of world record may soon be set for
all AT Vers to enjoy. FM signal strengths will
need to peak well over S-9 in order for an
ATV signal quality of P3 to be achieved, but
in the past, 60 dB over S-9 narrowband FM
signals have easily made the grade. Accord-
ing to Paul, **Sure, it can be done if the
tropospheric layer achieves just the right
thinness to trap the 434 MHz ATV signals.™

If you are not equipped with an SSB trans-
ceiver, you can still make some long-range
tropospheric duct contacts on FM. Between
Texas and Florida, 25 watt FM rigs have
sufficed. Just a few years ago. a widespread
opening allowed mobiles in Boston to work
mobile stations in Florida on 146.520 MHz
FM! And most recently, FM hand-held con-
tacts took place between Miami and Cuba—
albeit both stations were using handhelds atop
tall buildings. Nonetheless, the tropo duct
allowed them to exceed FM handie-talkie
range well beyond what could ever be expect-
ed under the best of conditions.

This summer, keep an eye on your televi-
sion for signals from an outside antenna sys-
tem showing up on normally unused chan-
nels. If you're on cable television, chances
are the only way to detect a long-haul tropo
duct is interference lines coming in over the
master cable link receive station.

You can hear a tropospheric duct quite
easily on your automobile or home FM stereo
receiver. Once again, tune to frequencies not
normally used in your area, and listen for
distant stations. Same thing with your FM 2
meter and 432 transceivers—Ilisten to re-
peaters coming in on frequencies that are
normally absolutely vacant. Try program-
ming repeaters over 200 miles away into your
mobile, and wait for a hot, windless day to
see whether or not you can pick them up.

Every summer, long-haul tropospheric
band openings occur to span distances well
over 1,000 miles in the United States, and
also between California and Hawaii. Sure,
big directional antennas will give you the
edge over smaller systems when the band
opening is beginning to form, but once the
tropo duct gets into full swing, almost any
kind of VHF antenna should work the path
well.

On FM, stay with vertical polarization. On
sideband, most beacons and most DX stations
operate horizontal. Cross-polarization within
a duct could knock down signals by as much
as 9 dB—so keep your antennas in the same
plane.

Who knows what will happen with global
warming, and with the warm ocean currents
now beginning to form in areas that, normal-
ly. have been cool? This could be the best
year ever for anyone with any type of VHF or
UHF transceiver, including a handheld, to
enjoy the excitement of long-haul DX tropo-
spheric ducting. Bl

You may contact Gordon West WB6NOA at
2414 College Dr., Costa Mesa CA 92626.
Please include an SASE if you request infor-
mation.




DIGITAL VOICE RECORDER
TS IMINGE | TR

ﬂpﬂl'ﬂ”ﬂﬂ of the DVM-58C D]gl”il Voice ﬂET-MH'Eﬂ LIPE dﬂﬁigﬂ make the DVM-58C Dlgltﬂ.j Voice
' Recorder very powerful, compare
following features:

VERY SIMPLE

Recorder is as easy as 1-2-3.

. Connect DC power source

2. Hook up a microphone

3. Start recording

(and, believe it or not, it's done!)

® Very low standby current - only SmA
w/ 4 Mega DRAM.

® On board 0.5W audio amplifier w/
volume control (internal or external).

® ADM (Adaptive Delta Modulation).

® Selectable 16K/32K bps sampling rate.

® Memory expendable up to 4 Mega
DRAM which gives you total of 2
minutes recording at 32K bps.

® Selectable "REPEAT" mode switch.

® |6 variable length messages each w/
direct triggering terminal enables you
to play back any one of the messages
at anytime you want -instantly.

® Selectable "VOX" automatically starts
recording when you start talking.

® "AUTOMATIC RESET" simplifies single
message recording operation.

® EOS (End of Sentence) output lets you
control other device at end of the
message in play back mode.,

e "ENDLESS RECORDING" option allows

o R . - continuous recording that can be

$9 0 3 ,,r. g I suo o vy B ([ stopped at any time to review past

N . -y - conversation.

FaLEE R A - - : ® Reserved space for 0.1F/5.5V Gold
Capacitor used for memory back-up
system during short power failures.

® PCB dimensions 5.75" X 2.75" X 0.5".

VERY USEFUL

When you need something for your
projects or any "Top Secret” invention,
the DVM-58C is your best solution for all
the followings:
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1. Instant recording and playing, no
rewind, no hassles.

2. Multiple message applications.

3. HAM radio communications.

4. CB radio communications.

h. Telephone applications,

6. Verbal instruction and warning

= w18

systems

VERY ECONOMICAL

with 1 Meg DRAM onboard,
(Additional DRAMs available at
extra charge)

RE-DEFINING
RADIO COMMUNICATIONS

Call for dealer nearest you.

(818) 912-7756

Sales Office MASTER THE IMPOSSIBILITIES Cﬂrpﬁrate Headquarters
1661 Hanover Rd., Suite 227 977 S. Meridian Ave.
City of Industry, CA 91748 M I N Alhambra, CA 91803
(818) 912-7756 (818) 570-0058

AD0491-1 © Copyright 1991, MING Engineering & Products, Inc.
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Number 6 on your Feedback card

Antennas by the Yard

HT antennas that really measure up!

wanted a rugged walkie-talkie antenna

that would be tough, and also give me a
little better performance than the standard
rubber duck. This antenna is it. You can
literally tie it in a knot without damage.

The required materials, shown in Photo A,
are: an unpainted steel tape measure, binding
post to male BNC or UHF adapter (Pomona
P/N 3430 for BNC and P/N 1698 for UHF)
and, not shown, some '2-inch PVC shrink
tubing in the colors of your choice. [Ed. note:
If you can't find these adaptors at your local
electronics store, they are available from
Newark Electronics (312) 784-5100, P/N
35F1070 or 35F1069. Also Circuit Special-
ists (800) 528-1417, P/N 3430-0 or 3430-2. ]

Construction

If you haven’t figured out what we are
going to do yet, it’s simple. Open up the
housing of the tape measure, using whatever
means is required. Inside you will find a nice
roll of stainless steel antenna material, al-
ready marked off for you in inches, centime-
ters, feet, etc. Now, using whatever mathe-
matical formula you like, calculate the length
of tape needed for a quarter-wave length on
the particular band for which you are making
the antenna. Remember, these antennas can
be made for any frequency: Civil Air Patrol,
marine, MARS. scanner or aviation. I am
using the amateur 2 meter band version for
demonstration purposes. Construction for
any other band is exactly the same.

Using a pair of scissors, I cut the length for
the antenna to 21 inches. Remember to cut
yours longer than calculated because it’s a lot
easier to cut the extra off than it 1s to add what
you don’t have. [ then took a household -

inch paper punch and punched a hole near one
end of the piece of tape (see Photo B). If you

don’t have an unpainted tape measure, now is
the time to remove the paint from around the
hole you just punched, using some fine, wet
and dry sandpaper. This will insure a good
electrical connection with the adapter. Also,
trim off the corners on both ends of the tape
using the scissors, then sand the ends to re-
move the sharp edges that are created from
the cutting. Trust me, they are there and cut
like a razor blade.

Now, the adapter. It doesn't matter if
you're using the BNC or UHF adapter, the
procedure is the same. First, remove the
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pretty-colored plastic-covered captive thumb
nut. These thumb nuts are not intended to
come off of the adapter under normal use, but
they will if you use more then average force
to unscrew them. If you have a really stuck
one, use two pairs of small pliers and unscrew
the thumb nut from the binding post.

You now have the two basic parts for the
antenna. Run the binding post screw through
the hole in the tape and screw the thumb nut

Photo B. Punch a %-inch hﬁff near one end of the tape.

back on as tightly as you can, using the pliers
if necessary. Then, bend the steel tape flush
up the side of the thumb nut. Put a piece of
tape or rubber band around the antenna ele-
ment and thumb nut to temporarily hold it in
place. You now have an antenna ready to be
trimmed to the desired frequency.

Tuning and Using the Antennas
To tune the antennas, [ used a Bird Model--



FLYWEIGHT BODY

with REAVYWEICGHT FEATURES

Alinco’s New DJ-F1/F4T Realized &
Super Compact Body and Plenty ||
of Features including:

*40 Memory Channels store Frequen-
cy, Shift direction, Split operation Set-
ting, Tone encoder/Tone decoder
setting (with optional Tone squelch unit),
DSQ setting, Tone frequency and Off-
set frequency independently.

*Digital Signal Display and Memory

Function
The DJ-F1T/FAT has special

memory channels for transmitting,
receiving, and store ""Two Digit™
DTMF Tones, for communication
messages. This feature allows
for the DJ-F1T/F4T to receive a
“Two Digit” message and dis-
play it at any later time, at the
convenience of the operator.

*Wide Band Receiving
range
F1T:140-170MHz(AM Mode
118-136MHz after maodifi-
cation)

F4T:430-460MHz

*Battery Pack Lock
*Pager and Code Squelch
*Triple Stage Selective Power Output
*5W Output Power with Optional
Battery Pack EBP-18N
*8 Scan Modes
*Programmable VFO Range Func-
tion
*Battery Save Function
*Six Channel Steps - 5, 10, 12.5,
15, 20, and 25KHz
*Priority Function (Dual Watch)
*Automatic Power Off (Pro-
grammable Timed)
*Automatic Dialer Function
*Nluminated DTMF Keypad
*Many Optional Accessories
such as:
EMS-8:Remote Control
Speaker/Mic.
EME-11:Earphone/Mic. with
PTT/VOX
EME-10:Headset with PTT/VOX
EJ-2U:Tone squelch Unit
EDC-33:Quick Charger (Com-
patible with standard batiery
pack)

and many more. . . ..

DJ-S1T/S4T is Simple Type and

Low-Priced But Offers Features

such as:

* 5W Output Power with Optional Bat-
tery Pack EBP-18N

* Triple Stage Slective Power Output
*Dry Cell Battery Case Lock

* Programmable VFO Range Function

* Frequency Lock, PTT Lock Function

*One Touch Squelch De-Activation
Function

*8 Scan Modes

*Wide Band Receiving Range

Available Features with Optional

DTMF Unit (DJ-10U) and DTMF Key-

pad (ESK-1) Include:

*Pager and Code Squeich

* Digital Signal Display and Memory
Function

* Automatic dialer Function

*Many Optional Accessories
Available
*Specifications
Frequency Range:
DJ-F1T/S1T
TX:144-148MHz
RX:140-170MHz (AM Mode
11B-136MHz after Modification)
DJ-F4T/S4T
TX:440-450MHz
RX:430-460MHz
Qutput Power:
* with Battery Pack EBP-16N (Standard
for FAT/IF4T)
Hi:2W(F1T/S1T) 1.5W(F4T/S4T)
Mid:1W  Low:0.1W
*with Optional Battery Pack EBP-18N
Hi:5W Mid:1W  Low:0.1W
*at 9V
Hi:2.5W(F1T/S1T)
Mid:1W  Low:0.1W
Weight:
DJ-F1T/FAT Approx.:13.2 oz.:
with Standard Battery
DJ-S1T/S4T Approx.:13 oz.:
with Dry Battery case
Dimensions:
4 3(H) x 2.1(W) x 1.5(D) inch
(Without Projections)
Specifications and features are guaran-

teed for amateur bands only and sub-
ject to change without notice.

ALINCO ELECTRONICS INC.
438 AMAPOLA AVE. LOT 130
\ TORRANCE, CALIFORNIA 90501
Phone: 213-618-8616
FAX :213-618-8758

STAY TUNED with

LINCO
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43 thruline wattmeter and an ICOM 2 meter
rig installed in the car. Use whatever setup
you have to monitor the reflected power,
VSWR or field strength. As shown in the
picture, the actual trimming was done with
my trusty scissors. The first reading on the
Bird showed quite a bit of reflected power.
And, knowing it was too long, | started cut-
ting off '4-inch pieces of tape from the top of
the antenna until the reflected power started
coming down toward zero. I then shaved off
small pieces to get zero reflected power in the
center of the band. The actual length turned
out to be exactly 17 inches.

As a finishing touch, I offer two sugges-
tions. Either cover the entire antenna with the
PVC shrink tubing, or add just a small piece.
about four inches, over the thumb nut area to
hold the antenna element in the vertical posi-
tion, The one with the small piece of PVC at
the nut is a little more flexible, and lighter.
It’s your choice. It’s best to use a heat gun to
shrink the tubing over the antenna and con-
nector. You can also use the hot burner of an
electric stove as long as you keep in mind the
PVC will melt and burn, so keep it from
touching the hot element, but near enough to
get good shrinking action. On the antenna
that I covered completely with PVC, I added
an extra piece of tubing over the thumb nut
area to give it a little more rigidity and sturdi-

Photo C. The finished antennas. ness in the base area.

That’s it. After you make one, it takes
about five minutes to make the next one. One
option, if you want still more rigidity, 1s to
put two or three antenna elements together
and cover them all with the piece of PVC. |
used three pieces of steel tape: one the length
cut for least reflected power; the others one-
third and one-half that length. This gives the
antenna a tapered effect, with maximum flex-
ibility toward the top of the antenna. No ad-
verse effect was noted in the reflected power
by the added layers of steel tape. The finished
antennas are shown in Photo C.

Originally, I used these antennas to replace
the rubber duck antennas on walkie-talkies
and other radios that search-and-rescue
ground teams use. These radios are config-
ured as back-pack radios, freeing the hands of
the person carrying them. These antennas
will take the abuse of going through the
woods, and they will spring back. When they
do give out, they are easily duplicated.

I have found one problem with the antenna
completely covered with PVC. If it is rolled
up to fit in your shirt pocket, or some other
small storage area, it will not unroll quickly.
However, this problem occurred at —10° F.
Keep this in mind if you expect to be ham-
ming in cool weather. &

Contact Ruston C. Cable WAG6TLK at 4623E.
Pinehurst Dr. S., Austin TX 78747.

MULTIPLE REPEATER - LINK - REMOTE BASE
CONTROLLER

Finally a controller that has solved control and audio interconnect problems between
multipleradios. Yourradio system can grow to multiple sites and stretch for hundreds
of miles - and yet any radio can be fully controlled from any designated input.
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e RBC-700 Repeater Controller is designed to support Repeater systems that require B

multiple radios connected together at a site; The RBC-700 utilizes a true 7 x 7 audio matrix
switch which allows several conversations between ports at the same time. In the illustration

above the 733 model is supporting a Repeater, 3 Duplexed Links to different sites, and 3 s R Tl 1AL P00 s
Remote Bases. Using simple commands, a user could tie the Repeater and a Remote Base to g
one Link, while the other Links are communicating through your site, holding separate %W rr—
conversations. Or, connect all of the ports together - like a big party line !! o e i
AUTOFAY Recawn FAX e AMIKPCY EGA
Several models are available and are software configurable to support up to 3 Repeaters, 5 L
Duplexed Links, and 4 Remote Bases. A group or club can start with the basics and expand their R L e
controller anytime by simply adding boards and software. Free software upgrades for one year B e T r i et Y e
after delivery. Finally, a real controller for the Linked system operator ! ;l;;u.i-"_ﬁ CW it eac)
HuperEsy.  Easyw wam O
Multiple Independent Repeater control Easy servicing Rt i v i
Up to 5 Duplexed Links Intergrated Autopatch WHEA  Cocotis boum neihnge
Up to 4 different Remotes Expand at any time
Recorded Natural Speech Telemetry Programmable Scheduler
Programmable Macros +10v to + 14v Supply
Connect / Disconnect multiple Ports Standard 5.25" Rack Mount
Internal Receiver Squelch processing Card-Cage design

|

|Hustmf:urd
Palomar Telecom, Inc.

300 Enterprise St, Suite E o Escondido, Ca. 92025 & (619) 746-7998 & Fax (619) 746-1610
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INnfroducing the only
HF amateur radio
franscelver pbuilt fo frue
professional standards

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

The same design quality that is incorporated info our marine, satellite,
broadcast and commercial systems can also be found in our amateur
radio equipment, including the new JST-I35HP high frequency amateur
radio fransceiver

Discover what professionals have known for 75 years. Look to Japan
Radio Company if you demand the highest quality radio equipment.

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

Jdapan Radio Co., Lid.

Since 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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by Dick Goodman WA3USG

The VOR-2 Video
Operated Relay

Control your ATV repeater with this versatile circuit.

Number 7 on your Feedback card

P.C. Electronics

2522 Paxson Ln.
Arcadia CA 91007-8537
Price Class: $45.

Tel. (818) 447-4565

bout eight years ago the members of the

Keystone VHF Club in York, Pennsylva-
nia, decided to build an in-band ATV repeater
(439.25 MHz in, 426.25 MHz out). We decided
to add a UHF FM receiver from Hamtronics for
center carrier audio detection. Most impor-
tantly, the receiver would pick off the neces-
sary AGC voltage to drive the COR (Carrier
Operated Relay), which activated the repeater
exciter upon receiving a signal.

Upon completion of our repeater, our worst
problem was receiver desense. This manifest-
ed in two ways: interference on the transmit-
ted video in the form of cross-hatching, and an
inability of the center carrier FM receiver to
properly drive the COR.

Using a spectrum analyzer and judicious
tuning of the exciter and PA stages, John
Shaffer W3SST eliminated all but a vestige of
desense. However, we were never able to
make the center carrier receiver drive the
COR reliably. We had to come up with some-
thing else.

The First VOR

When we began, there were no pre-pack-
aged ATV repeater controllers. Builders of
ATV repeaters had to use their ingenuity to
obtain proper COR control, receiver ""hang
time,"’ legal video ID, and the like. | decided to
use my knowledge of TTL logic to design a
complete ATV repeater controller.

Building the timers, relay drivers, and video
switching circuits went quite well. | decided to
get rid of the center carrier receiver COR and
opt for a system driven by the detection of
horizontal sync on the video carrier,

In theory, this would be much more immune
to "falsing’’ and desense than the previous
system. The heart of this system was a VOR
(Video Operated Relay) board manufactured
by PC Electronics in Arcadia, California. This
circuit was designed around a NE567 PLL
chip tuned to lock on 15.750 kHz. It was con-
nected to the video output of the repeater re-
ceiver, and upon receipt of a bona fide ATV
signal, would drive a relay and key the re-
peater exciter.

Initial tests were quite promising. When a
strong ATV signal came on-line, the VOR
worked perfectly. When the signals got weak
(P2 or less), or the transmitting station did not
have the correct sync to video ratio, the sys-
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tem would drop out. Since the video waveform
is quite complex, the original VOR did not
always "‘see’’ sync when the signal was weak
(mixed with noise) or clipped (distorted/low in
amplitude).

This first controller and the repeater func-
tioned well under most conditions, however,
and we lived with this system for several
years.

The VOR-2

Recently, the club decided to build a cross-
band ATV repeater (439.25 MHz in/923.25
MHz out). All components were purchased
from P.C. Electronics in Arcadia, California.
As | started to design a new controller, | no-
ticed an interesting product offered by P.C.
Electronics: the VOR-2 Video Operated Relay.

The VOR-2 senses horizontal sync, locks on
it, and picks up a relay. It is also designed
around the NE567 PLL. There are many sub-
stantial improvements and additions to the
original VOR design, however. Baseband
video from the receive system is connected to
the input of the VOR-2. From here it is routed
to a sync stripper where good clean horizontal
sync is picked off and presented to the 567
PLL. THIS CIRCUIT WORKS WELL!

On our repeater it will key up very reliably on
signals down to the level of P-0 (sync bars
only!). The "lock on' frequency is adjustable,
with an on-board trimpot. This should be set
with a frequency counter connected to the

appropriate test point with no video applied.
The locking range is advertised as plus or
minus 800 Hz.

Absolutely everyone who has tried can
bring up our repeater, so | have no reason to
doubt this. We have users running old
monochrome line-frequency derived cam-
eras, camcorders, computer generated
graphics, and plain old lousy sync, and they all
key the repeater equally well. There is also a
built-in 10-second “hang time’ to allow for
repeater ID and to keep noisy or weak signals
from dropping in and out. This delay is ad-
justable by changing the value of a resistor.

A Complete Repeater Controller

As well as providing excellent COR capabili-
ties, the VOR-2 has virtually all the features of
acomplete ATV repeater controller. There are
two relays on board the VOR-2. One keys the
transmitter under control of the NE567 PLL,
the other automatically switches the received
video to the input of the transmitter when a
valid video signal is present. This second relay
also switches the exciter video input to an
alternate video source during the 10-second
hang time when no video carrier is present.

A video source such as a camera aimed at
the repeater’'s callsign, computer graphics
with the repeater's ID, or a video character
generator/ID board such as the Elktronics
VDG-1, will provide excellent and completely
automatic video ID. If a video carrier is present



2 WAY RADIO
SERVICE MONITOR

COM-3, the world's most popular low-cost service moni-
tor. For shopa big or amall, the COM-3 delivers advanced
capabilities lor a fantatic price—and our new leasa pro-
gram allows you to own a COM-3 for less than $3.00 a day
Features =Diract entry keyboard with programmable
memaory *Audio & transmitter frequency counter *LED bar
graph frequency/error deviation display =0.1-10.000 uV
oulput levels sHigh recelve sensitivity, less than 5 uV
+100 kHz 10 999 9985 MHz *Confinuous fréquency cover-
age sTransmit protection, up to 100 watis =CTS lone
encoder, 1 kHz and external modulation

FREQUENCY
CT-70 7 DIGIT 525 MHz

Aamsey Elactronics has been manufactunng sldc-
tronec test gear lof over 10 years and is recognired for
s iab quality products al breakthrough phces. All of
cur counters camry a full one-year warranty on parns
and labor. We take greal pride in being the largest

RAMSEY ELECTRONICS

CT-90 9 DIGIT 600 MHz

SYNTHESIZED
SIGNAL GENERATOR

Finally, a low-cost Iab quality signal geneéralor—a true
alternative to tha §7.000 generators. The RSG-10 is a
hard working, but aasy to use generator ideal for the lab
as well as for production test, Laase it for less than $3.00 a
day. Featuras =100 kHz 1o 899 MHz =100 Hz resoclution 1o
500 MHz, 200 Hz abova = - 130 to + 10 dBm outpul range
»0.1 dB outpul resolullon =AM and FM modulation #20
programmable memories *Oulpul selection in volts, dB,
dBm with instant conversion between units *RF output
reverse power prolected *LED display ol all parame-
ters—no analog guesswork!

COUNTERS
CT-125 9 DIGIT 1.2 GHz

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

manufaciurer ol low-cost counters in the antire Telescopic ship antenna—BNC plug, WA-10 51185
U5 A. Compare specifications. Our counters are full- High impadance probe, light loading, HP-1 $16.95
featured, from audio 1o UHF, with FET high Low-pass probe, audio use, LP-1 $16.95
impedance iInpul, propar wave shaping circullry, and Direct probe, ganeral purposa use, DC-1 . ... $16.85
durable high gqualily epoxy glass plated-thru PC Tilt bail, elevates counter lor easy viewing, TB-70 $985
board construction. All units are 100% manulactured Rechargeable internal battery pack, BP-4 . . . , 2 9.85
in the U_S.A. All counters feature 1.0 ppm acouracy, CT-80 oven timebase, 0.1 ppm accuracy, OV-1 50.95
ALL COUNTERS ARE FULLY WIRED & TESTED
MODEL | FREQ.RANGE | SENSITIVITY DIGITS RESOLUTION PRICE
CT-50 20 Hz-600 MHz < 25 mV 1o 500 MHz B 1Hz, 10 Hz £189 495
CT-TD 20 Hz-550 MHz < 50 mV 1o 150 MHz 7 1 Hz, 10 Hz. 100 Hz 513585
CT-90 10 Hz 500 MHz < 10 mV 1o 150 MHz 8 0.1 Hz, 10 Hz, 100 Hz $16595
< 150 mV to 600 MHz
CT-125 10 Hr-1 25 GHr < 25my 1o 50 MHz g 0.1 Hr, 1 He, 10 H2 £180.95
< 15 mV 10 500 MHz
< 100 mV 10 1 GHz
CT-250 10 Hz=2 5 GHr < 25 mV¥ to 50 MMz = 0.7 Hz 1 Hz 10 Hz £239 85
typecally 3.0 GHz < 10 mV 10 1 GHx
<50 mViio25GHz
P5108 10 MHz~1.5 GHz. < 50 mV Convert your ensting counter £85 85
Frescaler g by 1000 o 1.5 GHz
_— =
SPEED RADAR | BROADBAND . . FM WIRELESS
$89.95 | PREAMP ®+ ® MIKE KITS
g s s FM-3
complete kit o

e 'I

MNew low-cost microwave Dopplar

S6-7

Boost those weak

scanner, TV, shortwave radio or fre-
quancy counter, Flat 25 dB gain, 1 to

1000 MHz. 3 dB NF
radar kil “'clocks’ cars, planes, boats,
norses, DIKes of any large moving ob-
act. Operates al 2.8 GHz with up 1o

Runson 12 VDC or 110 VAC
PR:-2, wired, includes AC adapter

Pick the unit that’s right for you. All
unita transmit stable signal in B8-
108 MHz FM band up to 300" excepl
lor hi power FM-4 that goes up o Ve
mile

FM-1, basic unit .. . §505

FM-2, as above but with addad mike

signals 1o your

BMC conneclors.

$50.95

1/4 mile range LED digital readoul
diaplays speed in miles per hour, kilo-
TiEers Pt hour Of feel per secomd!
Earphone output allows for listening to
actual doppler shilt. Uises two 1-Ib cof-
fme cans for amenna (nof included)
and runs on 12 VOO Easy to bulid—
all mecrowave crcudTy = PL striphine.
it mciuces delvery ABS plashic case
Aih Speady gfaphcs ior 3 professon-
il look A very useiyl and full-offun kit

Easy 10 build power

16W o, 5W s for

MUSIC MACHINE
Nesat it hat will procuce 25 ifer.
and clasera! and Sopulsr tunes

WICROWAVE

NTRUSION ALARM

& real microwave Doppler
sensor thal will detec! a hu-
nan as lar as 10 legl away
Jperates on 1.3 GHz, and is
ot affected by heat, light, or
fbrations, Drives up to 100
TA output, normally opan or
zloseq, runs on 12 VDC
Somplete kit MD-3  $16.95

phe= 3 doorchime sounds Lok of
tun for doorbells, shop, or siom en-
frances, car hom, musc boxey, aic

Runz on 9V battery or wall irans-
former. Excellent speaker volume
and adjustabie tempo and pitch
Add our case st for & handsome
finished ook

Compégle kif, MM-5
Case + knob sel, CMM-S

£24 95
$12.85

VODICE ACTIVATED
SWITCH

Voice acltivaled
gwilch kit provides

FONE DECODER

% compleie ione decode
n a single PL boarg. Fes
ures: 400-5000 Hr Ir.

usiahis TEO0E vl OO swriched outpud wilh
0t FOltEDE reguiation 5-5‘ curren! capability up | phone fine,
C Useig ipr touchdone | 10 100 mA. Can drive

relays. bghts, LED, or | up 10

aven 3 IanE THCDIDer

mry SEmechon, FoE e
SET BT D JSC BS B AR

s oo ancooer Rowon | mofor. Runs on 9 | phone lina
3 1o 12 woiky VDC

ompiete il TD! 8488 | VE-1 86 95

NICKLE STiK LIGHT BEAM

COMMUMNICATORS
Transmits audio over
infrared beam up 15
A0 —use simpla lans-
&5 o go up to Y mile!
Hum free, uses 30 kHz
carrier, Great for wire-
less earphones or un-
datectable “'bug."’
Transmifter + receiv-
ar sat, LB56 . . §18.95

i shocking kit Blink-
ng LED attracts vic-
ms 10 DIk U imr-
ant-looking can—
jou watch thie fTun!
deal for olfice desks,
iarties, Nosay kKnow
i-alls!

[S-4 ki

G detactor

“hugll
$4.85

FR-1 kit

2M POWER AMP

powes gain, 1W in,

amp as leatiured m Mmany ham mag-
anne armcies Complete with all
parts, it case and T-H reday
PA-1. 40W pwr amp kit
TR-1, RF sensad T-R relay ot

TELEPHONE
TRANSMITTER
Mini-sirad with profes-
sional p-alfmmanr:a
Sell-powered from

i Fd broaccast hand
Vo g, Installs
sasily anywhere on

mucrovoll sensitivly,

MMz IFE. Tunas Sid
FM broadcast band as
woll as large partions
on aach end. Ideal for
receaiver,
by axpariments or
ovan as FM radio!

preamp . N ]
FM-4, long range, ngh power with
wiry sansitive audio sechion, picks
up vosoes 10° away £14 85
FM-3, compiets unil includes case
battery, switch, anienna, and Bull-in
congensor mike Excellent idelty,

amp has B bmes
BW out, 2W in,
400W ou. Same

vory small, kit S$18.85

FM-TWT, as above, but fully wared

and lesiad £18 85
$2995 1 sMC minature sensitive mike car
$895 | widgetorFM-1.2. 4 $295

LO NOISE PREAMPS

Make that reciever come
ALIVE! Small size for sasy
installation with H-O wned
inpul for peak performance
Excellent gain and noise hig-
ure—guaranieed 1o improve
raception! Specity band:
2M—FPR-10, 220 MHz—PR-
20, 440 MHz—PR-40,

Each kit .. $17.65

PACKET RADIO
Commodors CBU128 packsi
radio mndertace LUses lamous
Garman Dgicom soffware, Faa
fures EXAR IC chip St for mll
able operation—=runs HF of
WHF tones. Includes FREE disk
software. PC board, all neces-
sary parts and lull documanta-
tian,

Compleate kit, PC-1

S48 95

SPEAKER PHONE
Talk on the phone hands-free, great to put in
shop or ghack, press the bulion 10 aNSwar—no
aciual phone neaded Works same 25 COMIMgr-
cial units. Talk from anywhere in room, phons
line powersd—no batiery needed Supet lor
family and conference calls or buy wo o
hands-tres ntercom’ Add ouwr case sef for a pro

foal
SR Ca==(CSP $1295

transmits

Of IS

£29.95

BROADBAND
PREAMPE

Very poputar sensitive
ail-purpose preamp,
idesl for scannar,
TVs, VHFIUHF rigs.
counters. Lo noiss, 20
dB gain, 100 kHz-1
GHz, 9v-12 VDC op-
eration
SA-T kit

SUPER SLEUTH

A SuDEr SEngStee 3m-
plifiasr which will pici
ug a pitn drop at 15
feat! Greai for moni-
lonng baby & room or
as general purpose
amplitiar. Full 2W rms
oulput. Auns on 6 1o
16 valls, uses B-45
ohm speaker,

BMN-0 kit

and 10.7

hiob-

§14,85

214.85 $5.95

2 MTR & 220 BOOSTER AMP

FANTASTIC 2M FM TRANSCEIVER

SYNTHESIZED—NO CRYSTALS TO BUY!

Ramsey breaiks the price barmier on 2 meter ngs’ Here's the deal
rig for field days. hamfests, vacations, second cars and packet (it
even has dedhcated packet connections). S expandable dode-
receiver and EASY assembly. Why pay more for a secondhand
oid ng when you can make your own lor kess . Have some fun with
your own truly AMERICAN-MADE FM rig! This kil comes com-
plote except for the case, mike and speaker—ICOM or equal
speaker-mikes plug right in. Add our own beautiful case sat for a
professional factory look

FTR-148 kit
FTH-1468-C matal casa.&kmh am

$149.65
.- 52495

Hare's a greal booster for any 2 meter or 220 MHz hand-hald unil
These power boostars daliver over 30 watts of output, allowing you to
hit the repeater’s full guieting while the low noise preamp remarkably
improves reception. Ramsey Electronics has sold thousands of 2 meler
amp kits, but now we offer completely wired and tasted 2 meter, as well

as 220 MHz, units. Bath have all the features of the high-priced boost-

ars 3l 2 fraction of the oost

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fully wired & lested

PA-20 220 MHz POWER BOOSTER (8 X power gamn)
Fulty wered & 1&s18d

20, 30, 40, 30M
CW TRANSMITTERS

Jain the fun an QRP! Thousands of these mini-rigs have
bean sold and tons of DX conlacis have been mada.
Imagine working Eastern Europe with a $30 transmit-
lar—that's ham radio at its baat! These CW rigs are ideal
mates (o the receivers &l righl. They have two-positian
variable crystal control (one popular QRP XTAL includ-
ed). one wafl outpul and buill-in antenna switch. Runs on
12VDC. Add our maiching case and knob set for a hand-
some finished look

Your chokce of bands $29 95 (Specity band: HR-20, HR-30, HR-40, HR-80)
{(Speacity band: DHP-ED 3040 or B0) Maiching case & knob sel, CHR $1285
Maiching case & knob set, CORP $1295

E-ZKEY CMOS KEYER

Send perfect CW within an hour of receiving this it/
Easy-to-busld ot has s«etone osOilator, speed control
and keys most any transmitter. Auns for months on a 9V
baftery. 2B-page manual gives ideas on making your
own kay for axtra savings. Add our maiching case set
for complele stanhon ook
CW-7 kit _

Matching case knob set, CCW _ .

ACTIVE ANTENNA

Cramped for space? Gel longwire parformance with
this desktop antenna. Properly designed unil has dual
HF and VHF circullry and bulll-in whip antenna, as wel|
as axternal jack, AF gain control and 9V operation
makes unit ideal for SWLs, traveling hams or scanner
buffs who need hotter reception. The maiching case
and knob set gives the unit a hundred doliar looi!
AA-T Kit . ; . 524 95
Matching case & knob set, CAA $12.85

SPEECH SCRAMBLER

Communicale i tolal privacy Over phone or rages. Wit
features full duplex opéralon using frequency e
S0 Eﬂ[hmw!ﬂﬂﬂﬂhmwm
Easy hookup 10 any radio, and telephone use requires
no direct connaction! Easy 1o build 2 IC circuit. Can also
be used 10 aescramble many 2-way rado sgnais. Fin
i&h your kit off with the handsome casa & knob 58t

SE.7 kit 52995
Matching case & knob set, C5S5 51285

SHORTWAVE RECEIVER
mﬂ’-—

524 95
$12.85

Fantastic receiver thal captures the world with just a
12" antenna! Can receive any 2 MHz portion from 4-11
MHz. Trpe suparhet has smooth varactor tuning, AGC,
RF gain control, plenty ol spaaker volume and runs on a
OV batlery Fascinaling Scoul, school or club project
provides hours of fun lor even the most senous DX er
For the car, consider ow shortwave converier Two
switchabie bands (n 3-22 MHz range), each 1 MMz
snde—tunahle on your car rades dial. Add some interes!
10 your drive home!

Shortwave recesver ut, SAI $27 85
Shortwave commverier il SCI £24 95
Matching case set for SRI, CSR 51285
Matching cass sat for SCI.CSC $12 85

ViUSA anly), a0
185300 sNY reEsi
deinia. med Ty
an kite. &

umnils

Sales Lnn *00-day paris warramiy

year parts & labor warranly on wired

$Tas

$79.95

20, 30, 40, 30M
All Mode RECEIVERS

Build your own mini ham station, Sensitive all-mode
AM, CW, S5SB recelvers use direct conversion design
with NEBO2 IC as featured in QST and ARRL hand-
books. Vary sensilive varactor tuned over entire band
Plenty of speaker volume. Runs on 8V battery. Vary
EASY 1o build, lots of fun and educational—ideal for
beginner or old pro. New 30-page manual. Add the casa
sel for well-fited professional look.

$27.85

Your choice of bands

2,6,10 MTR, 220
FM RECEIVERS

Keep an aar on the local mpeaater gang, monitor the cops,
check aut the weather or just plain listen around. Thesa
sensitive superhet raceivers aro just the ticket. They tune
any 5 MHz portion of the band and have amaooth varacior
luning, dual conversion with ceramic IF filters, AFC, ad-
justable squeich and plenty of speaker volume. Huns on
9V banary and performance that rivais the big rigs! For a
complete finished pro look, add our matching case and
knob sat with scregned graphics
FM communicalions receihver kit . .. -220095
Specity band: FR 146 (2m), FRS (6m), FA10 (10m), FR-
220 (220 MHr)
Matching case & knob set, CFR

FM STEREO TRANSMITTER

Run your own sterag FM station! Transmit 2 stable sagnad
in the standard FM broadcast band throughout the houss,
dorm or nesghborhood. Connects easily fo ine oultpuls on
CD player, tape decks, etc. Runs on 9V battery, has
internal whip antenna and external antenna jack. Add our
casa sef for a "stabion” look!

FM-10 kit = . 529 95
Maiching case set, CFM $12985

AIRCRAFT RCVR

1295

Hear exciting arcraft communiCations—ick up planes
up 1o 100 miles away! Receives 110-138 MHz AM air
band, smooth varactor tuning superhe! with AGC. ce
rarmc hiter, adjustable squelch. excellent sensilivity and
lots of speaker volume. Runs on 9V battery. Graal for asr
shows of just hanging around the arport! New 30-pans

manual detalls piot talk. oo, Add case sel for “pro”
ook

AR-1 kit ... .. £2485
Matching case sat, CAR $1295

716 924-4560

FAX 716-924-4555

RAMSEY ELECTRONICS, INC. 793 l}anning Parkway, Victor, NY 14564
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Courteous Service « Discount Prices - Fast Shipping

HLEELECIROMNICS

P.O. Box 567 « Van Nuys, CA 91408

Wireless Remote Control For
NINTENDO™ VIDEOQO SYSTEM

CAMERICA “Freedom Connection™ ™

Turns your wired Nintendo™ control paddle into a re-
mote control unit. Infrared remote like those used on
TV's and VCR's eliminates messy wires. Allows play-
ars more mobility. Two players can use one remote
unit except on games where they play simultaneously.
In those games two "Freedom Connections” units are
required. A well-known national discount toy chain
sells these for more than twice our price. Operates on
4 AAA batteries (not included). CAT# IR-1 $9.95

HALL EFFECT SENSOR

Microswitch # SS41 - Tiny, solid state switch
reacts instantly to proximity ol magnetic field. [
Operates at extremely high speeds, up to I
100 kHz, Case size: 0.12" X 0.17" X 0.06" thick. t
4.5 Vdc 1o 24 Vdc supply voltage. 10 ma. sink type

| digital output. Operating gauss - 151040. P.C. leads,
CAT # HESW-2 75¢ each - 10 for $6.50

100 for $60.00 + 1000 for $500.00

FLASH ASSEMBLY

This NEW compact flash
assembly comes from a
LS. manufacturer of cameras.

S A
Unit i 3 Vdc '@"F _Em
nit operatas on ittt
and measures 2 1/2" X 1 /4", G ITLFILY
Ideal for use as a strobe, warning light or attention get-

ter, Complete with instruction on how to wire.
CAT#¥ FSH-1 $3.75 each 10for $35.00

SWITCHES

Mercury Tilt Switch
0.2" diameter X 0.65" long = >
mercury tilt switch, S.P.S.T.

Closes circuit when swilch is tilted approx. 5 degrees.
CAT ¥ M5-3 %$1.00 each = 10 for $9.50 = 100 for $85.00

Rotary BCD Switch
EECO # 2310-02G - BCD 10 position 5
rotary switch. DIP configuration fits in Gy

standard 8 pin |.C. socket. Right angle
style. Screwdriver actuation. 0.42" cube. CAT# RDIP-2
$1.75 each » 10 for $16.00 * 100 for $145.00

HIGHEST QUALITY METAL

C-60 CASSETTES (Erased)

Fremium guality metal tape —
in C-60 cassettes (30 min. e lo
per side). One of the linest
"rand-name” tapes on the
market, in durable, clear
plastic transport mechanisms. Recorded and bulk
erased, the record-protect tabs have been removed
and therelore, need to be taped over 1o re-record. Au-
diophiles will appreciate the wide dynamic range of this
tape. If your cassette deck has a "metal” setting you
will hear the difference. A real bargainl

CAT# C-60M $1.25 each - 10 for $10.00

TERMS: Minimum order $10.00. Shipping and handling
for the 48 continental U.S. A $3.50 per order, All others
including AK, HI, PR or Canada must pay full shipping.
All orders delivered in CALIFORNIA must include state
sales tax (6 %, 6 1/4%, 6 1/2%, 7 %) Limited Quantities.
NO C.OD. Prices subject to change without notice.

Call or Write For Our
FREE 60 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567 » Van Nuys, CA » 91408
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AEVOLUTIONARY

1s the only word to describe this:

The NIR-101s a Noise/QRM Reducer for
SSB VOICE! It is the only device avail-
able that can reduce noise and remove
heterodynes occuring in the presence of
speech. What makes this possible? Real-
Time Digital Signal Processing (DSP)
using a 40 MHz DSP chip!

*The NIR-10 is a DSP audio processor
that connects to the audio output of
your receiver or transceiver and
includes a built-in Speaker Amplifier.

*Automatically Enhances Voice
Reception by Reducing or Eliminating:
Heterodynes & Tune-Ups
White Noise
Ignition Noise

Power Line Noise
RTTY Interference

"Woodpecker"

sIncludes a Bandpass Filter Mode to
Enhance CW and RTTY . Forms a
Variable Center Frequency Digital
Filter with Selectable Bandwidth.
Provides performance that analog

Jilters can't match!

*Work More Stations: Ailows Recep-
tion of Otherwise Unreadable Signals!

*Reduces Listener Fatigue.

*» A Must for DXers, Contesters, and
Field Day Ops.

Order direct:
NIR-10: $395; with 12V AC Adapter add
$12. We pay shipping.

Orders 1-800-533-3819

Tech 1-919-790-1048
FAX 1-919-790-1456
MC/Visa. Allow 3 wks for personal

checks. Add $3 for COD. NC residents
add 5% sales tax.

JPS Communications, Inc.

5516 Old Wake Forest Road
P.O. Box 97757 Raleigh, NC 27609
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for more than nine minutes on the repeater
input, the VOR-2 will automatically switch to
the second video source for about five sec-
onds to meet the FCC's ID requirement. Both
of these periods may be changed by changing
the appropriate resistors on the VOR-2.

We have the VOR-2 and an Elktronics VDG-
1 Video ID board packaged together in a Bud
RF-proof mini-box in our repeater. Together

they function as acomplete ATV repeater con-
troller in an area of about 7" x 4" x 2". We had

only one problem with the VOR-2. Because
the NES67 PLL COR is extremely sensitive,
we had some very slight receive desense that
caused the VOR-2 to lock on itself. This was
cured by installing the VOR-2 in an RF-tight
box, using feed-through capacitors on all in-
puts and outputs and an interdigital filter on
the 439.25 MHz receive feedline, and keeping

the receive and transmit antenna separation
greater than 10 feet. This repeater has beenin

operation for over a year now with no other
problems.

Other Uses

The VOR-2 can be used for applications
other than repeater control. It may be used to
activate a VCR whose input is set to the re-
peater output frequency (through a downcon-
verter). The relays on the VOR-2 may be inter-
faced to the VCR to operate the record
function when video is present. An interface
could also be built to apply or remove AC
power from the VCR if desired.

An inexpensive Sonalert may be purchased
and energized when video from the repeater is
present, which would be an excellent way to
monitor activity when you're away from the
shack. This would also be a good way to moni-
tor security at your club site. In your shack, the
VOR-2 could be used to energize your ATV
equipment when video is detected from any
video source. Finally, the VOR-2 could relieve
you of remembering to video ID your station at
the appropriate 10 minute intervals.

The documentation supplied with the
VOR-2 consists of a single data sheet. Full
schematics are included, as are suggested
operating configurations. This is more than
adequate, considering the ease of hooking up
this circuit. Don’t let the VOR-2's simplicity
fool you, however. The VOR-2 coupled with
some form of video ID generator fulfills all the
requirements of a capable ATV repeater con-

troller. i}

NextDay ISLs

Two-Color
- oday & |Rainbow Assortment
We Ship NextDa i Lay ASAF
100 £19.95 £24.95 519.9%5
£39.95 534,95 £19.9%

Baraboo, Wiscoasia
Saux County

KeZZ 200
: - 400 $49.95 $44.95 $39.95
500 $54.95 $49.95 $44.95

fafo $1 1000 $99.95 $89.95 §79.95
A nfennas WESI All orders ppd 2ad day sir / prionty mal,

For overnight air delivery add 310,
(801) 373-8425  Box 50062-S. Provo UT 84605
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SHAKE THE MONEY TREE

You can make a comfortable commission
selling 73 subscriptions at hamfests. You'll
get everything you need. Call 603-525-4201
and ask for Donna DiRusso.




Number 8 on your Feedback card

The Megaloop

Perfect for megalomaniacs.

ave you ever wondered what would

happen if you connected your HF trans-
ceiver via a transmatch to an infinitely long-
wire? Or to a wire 100 miles long? Or to a
loop running all the way around the state line
of, say, Kansas?

Most hams have heard old-timers tell sto-
ries of finding an unused telephone line a few
miles long and using it as an antenna to work
the world on a few watts.

A couple of years ago, following a serious
accident, I returned to my parents’ home to
recuperate. I got on the air with the help of
some old ham friends who donated time,
muscle, and equipment. During that winter, |
put up a longwire measuring 880 feet, and got
great results. It was a good performer on all
bands 80 through 10 meters, and wasn’t bad
on 160, either. Mel Larson KCOP had ad-
vised me to put up a longwire if there was any
opportunity; he said I wouldn’t regret it, and I
didn’t.

Nor do I regret my most recent experiment,
a huge horizontal loop of wire that I call the
megaloop.

A Far Out Concept

An infinitely longwire or loop, if either
were possible, would have certain character-
istics. First and most significant is that a
change in frequency would make no differ-
ence whatsoever in the performance of the
antenna in free space. It would have an in-
finite number of current loops, no matter
what the wavelength of the signal applied to
it. The impedance would be purely resistive;
there would be no standing waves because no
power could be reflected from the end of an
endless antenna.

I've done some experiments that suggest
that an antenna of about 50 wavelengths or
more may be considered, in practice, infinite-
ly long. As the electromagnetic field propa-
gates from the feedpoint of such a longwire,
the current and voltage loops diminish in
magnitude the farther one gets from the sta-
tion. See Figure 1(a). This is because the field
radiates as it travels, and this radiation, along
with ohmic loss in the wire itself, dissipates
the signal. Even with a perfectly conductive
wire, this effect would take place, solely be-
cause of the radiation resistance of free space.
By the time the field has gone about 50 wave-
lengths, most of it is gone forever into the
vacuum of space. If the longwire were a loop
measuring, say, 100 wavelengths in circum-
ference, you'd observe a similar effect. See
Figure 1(b).

The vacant field to the north of my parents’

by Stan Gibilisco W1GV

LONG WIRE

FEED

Figure 1. Current intensity diminishes as the
electromagnetic field travels away from the
feedpoint. (a) An antenna 50 wavelenghits
long may, in practical terms, be considered
infinite. . .. (b) A 100-wavelength loop with
similar characteristics.
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Figure 2. Main lobes for terminated long-
wires at different wavelengihs.

house measured about 700" x 1200’,
the long way being east-west. In 1987-88, 1
ran the 880-foot longwire from the house
to the west-northwest: in 1989, I ran a loop
around as much of the field as | could man-
age. I don’t know exactly what the cir-
cumference was, but it was probably about
3800 feet, or 0.7 miles.

Directional Effect

This 1s the second most important char-
acteristic of an arbitrarily longwire. A large,
strong lobe develops when a wire becomes
more than a few wavelengths long. There is a
limit to how much gain can be realized from
this lobe. See Figure 2. This is because of the
effect of radiation loss mentioned above; but
certain long-wire configurations, like the ter-
minated rhombic, can have around 30 dB of
power gain relative to a half-wave dipole.

Minor lobes, now shown in Figure 2, also
appear, and they become more numerous as
the wire is made longer. An infinitely long-
wire would theoretically have infinitely many
minor lobes. A wire 50 wavelengths long
would have so many minor lobes that we
might think of them as a single field; they
would tend to blend together because of wire
sag and ground effects from nearby objects.

Bending the wire into a loop might be ex-
pected to eliminate the directional effects and
cause the minor lobes to more completely
blend. The result would be a fairly uniform
radiation pattern as long as the loop was small
enough to allow some of the electromagnetic
field to travel all the way around. A loop of
infinite circumference, or many miles, would
behave essentially as a straight longwire fed
somewhere along its length and running off
forever in opposite directions.

My loop was about 100 wavelengths at 10
meters, 50 wavelengths at 20 meters, and 25
wavelengths at 40 meters. Especially towards
the top of the HF spectrum, the megaloop is
like an infinitely long, straight wire. But at 80
and 160 meters, it is not so overwhelmingly
large, and can be expected to have nearly
omnidirectional characteristics. The polar-
ization would be horizontal on all bands. The
antenna height above ground would ideally
be at least a quarter wavelength, or 33 feet at
7 MHz, 66 feet at 3.5 MHz, and 130 feet at
1.8 MHz. I was able to get most of the anten-
na up about 50 feet, the height of trees around
the field. I got wires over the trees using kites
of the inexpensive, dime-store variety (bat
kites).

And the Third Characteristic. . .

Diversity! The antenna covers such a large
area that if fading is taking place in one
spot, reception may be good at another
spot. This diversity effect 1s observed with
all longwires or rhombics, and it works
for the phasing type of fading, where differ-
ent components of an incoming field arrive
in phase some of the time, and out of phase
some of the time.
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WIND \
KITE

DO NOT USE
CONDUCTIVE
KITE LINE

FLYING
LINE DROF
LINE

JIM : JOE

Figure 3. The kite technique works best with
two people, so one can guide the flying line,
and the other, the drop line. Only nonconduc-
tive line should be used for this operation.

Fading that occurs because of ionospheric
absorption or a change in the maximum us-
able frequency (MUF) won't be reduced by
diversity techniques. It’s reasonable to ex-
pect that the diversity of the antenna would
operate in transmit as well as in receive mode
so that other stations would note less fading
with the megaloop than with a small antenna
such as a quarter-wave vertical, under condi-
tions when multipath fading occurs.

The vacant field was scheduled for devel-
opment, so the time was limited. I had to try
out my idea of the megaloop during the win-
ter of 1989-90, or never. This, plus the desire
to grandly command the helm of such a
device, motivated me to do it. Also, I hadn't
heard much about anyone else having done it,
though surely it has been tried before.

Materials

I used aluminum fence wire, Baygard®6
for the radiator. This six-strand wire, rein-
forced with nylon, is light and strong. It
comes in rolls of a quarter-mile each. |
bought three of these and used just about all of
the wire for the megaloop.

With some nylon twine and a few old bat
kites, | snagged the wires up in the trees, even
though the wire is bare. In Minnesota, trees
are fairly good insulators if it is below freez-
ing. A good breeze, about 15 mph, facilitated
the kite technique. See Figure 3. Also indis-
pensable were warm mittens, as the tempera-
ture hovered around zero.

Feeding and Grounding

The megaloop can be fed in two ways. The
preferable method is to bring the ends of the
loop together into a parallel-wire line. See
Figure 4(a). Then, to connect this line to the
output of a transmatch equipped to deal with
this kind of line.

If your transmatch does not have a two-
wire line output, you may connect one end of
the loop to the center conductor pin of the
coaxial output, and the other end to chassis
ground. See Figure 4(b).
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Or you may leave one end of the loop free
and connect the other to the center conductor
pin or single-wire terminal. See Figure 4(c).
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Figure 4. (a) Two-wire line is the preferred
way to feed the antenna. (b) You can also feed
the antenna with a transmatch having only
single-wire or coaxial output. (c) An alterna-
tive method of coaxial feed.
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Figure 5. On the higher HF bands, only the
southernmost leg of the loop at WIGV was
really contributing to the radiation and re-
ception in the megaloop antenna system.
Nonetheless, the same basic advantages were
realized.

In this case, the megaloop becomes a long
wire bent into a circle.

I would recommend methods 4(a) or 4(b),
but whichever method you use, a transmatch
IS necessary.

If the feed method at 4(b) is used, the loop
is grounded for direct current, and this is
good. Such a large antenna will develop elec-
trostatic voltages because of atmospheric ef-
fects. It will actually be a hazard in or near
thunder showers unless it is grounded for
direct current. Always, always disconnect the
antenna from the rig when you are not on the
air, winter or summer, storms or no storms.
And never operate during thunder showers or
lightning.

With method 4(a), the loop should be
grounded for direct current at a point oppo-
site the station, or as nearly opposite as you
can get. An eight-foot ground rod, driven into
the earth well away from tree roots (copper
can kill trees), and some buried radials, will
ensure that you don’t get clobbered when you
touch the antenna wire. Some transmatches
“‘ground’’ the antenna via the output of a
two-wire feed balun. Do not rely on your
transmatch for grounding, however, since
some do not have this feature.

Putting It to the Test

Whatever theory may tell us, the way to
decide how well an antenna works 1S to use it.
Just because it will produce contacts does not
mean that an antenna 1s a good radiator. |
have worked stations over 1000 miles away
by loading up a pair of ground rods spaced a
quarter-wavelength on 20 meters. And you
can work DX on a lightbulb.

Since I knew that a quarter-wave vertical
with several radials is not a bad antenna, I
compared the megaloop with a balloon-sup-
ported vertical on 40, 80, and 160 meters. A
length of tubing was sufficient for a quarter-
wave vertical on 20, 15, and 10 meters. (My
radio doesn’t cover the new WARC bands.)

The quarter-wave out-transmitted the
megaloop on 160, and was comparable with
the megaloop on 80 meters. Of course, that’s
no surprise. The megaloop did work better
for close-in stations on 80; that may be at-
tributed to the better high-angle radiation
from the megaloop on this band.

As for reception, the megaloop was superi-
or to the balloon vertical on 160 meters. The
vertical was just too noisy. There was little
difference on 80 meters, although some
close-in stations were louder on the megaloop
than on the vertical. The megaloop at WIGV
was center-fed and grounded (marginally,
because the earth was frozen) at the far side.
This might be expected to reduce noise some-
what, along with the horizontal polarization
and the comparatively low placement of the
antenna (only 50 feet above the ground).

On 40 meters and above, verticals and the
megaloop were just about equal for transmit-
ted and received signal strength. This would
be the expected result; both antennas are om-
nidirectional (essentially) and neither has any
appreciable gain, except maybe on 10 and 15
meters. The feedpoint at W1GV was roughly
in the middle of a long east-west run of wire,

Continued on page 44



* Large Stocks ance g sus
. - | ower £m ... 4

* Fast Service IC-04AT aﬂ: HT -E.feseeur$¢49.00 32945

* Top Trades IC-2SA 2m HT = Special.... 419.00 289%

at AES IC-2SAT 2m/TTP  Special. 439.00 319%

IC-3SAT 220MHz HT/TTP.... 449.00 369

IC-4SAT 440MHz HT/TTP.... 449,00 369

IC-2GAT 2m HT/TIP ............ 429.00 379%
IC-4GAT 440MHZ/TTP.......... 449.00 369%

IC-126AT 1.2GHZTIP ......... 529.00 469%

HF | Regular SALE
IL' ?E! Kewfusftunerfeeepe-me:u* $6149.00 4999

IC-W2A 2m/440 HT ............. 629.00 529%
IC-24AT 2m/440 HT ............565.00 419%
Handhelds for Aircraft band Regular SALE
IC-7b3 Xcvr/ps/keyer/tuner............... $2692.00 2399 u: 2?5# wa Em FMSEH:W w/ps.... $1299.00 ”25 A-20 Synth. aircraft w/VOR = Specizl 625.00 499%
- IC-275H 100w 2m FW/SSB/CW......... 1399.00 1198 Call $or itormation and Prices
IC-475A 25w 440 FM/SSB/CW wfpﬂ e 1399.00 1198 accessories for Handhelds listed above.
IC-475H 100w 440 FM/SSB/CW .......... 1599.00 1399 . ==
IC-575A 25w 6/10m xcvr/ps ............... 1399.00 1199 :
[ 1C-575H 25w 100w 6/10m xovr ............. 699.00 1469 =

IC-1275A 10w 1.2GHz FW/SSB/CW ....... 1849.00 1593

IC-751A 9-band xcvr/.1-30 MHz ... $1699.00 1399
PS-35 Internal power supply........... . 219.00 199=

FL-83& 250 Hz CW filter (st IF) ........ 59.00 o = Regular SALE
T e O o R-7000 25MHz-2GHz receiver_.._.... $1199.00 1028
FL-70 2.8 kHz wide SSB filter ............. 59.00 E;.;:vﬁlieﬂlr&fr_aree reﬁme controfler...... E’E gg
IC-735 HF sxcvi/SW rovi/mic.............. 1149.00 969%  ——— TV-RT000 ATV oot 139,00 129
PS-55 External power supply .......... 2 219.00 199% | VHF FFM - Regular SALI 20 e AW R =
AT-150 Automatic antenna tuner ...... 445.00 389% IC-229A 25w 2m mme mic * Special $423.00 319% | R-71A 100kHz-30MHzrovr.............c. 9'99-gﬂ 869
FL-32A 500 Hz CW filter......ooconn.nn. 69.00 IC-229H 50w 2m FM/TTP mic # h,:_ ,,-__ 462.00 379% RC-11 Infrared remfete controller....... 70.99
EX-243 Electronic keyer unit .............. 64.50 IC-448A 25w 440 FW/TTP » Closeout ... 599.00 469% Etgg: ggg gf Eﬁ f!:}Efﬂi--i-#---"------ gggg
UT-30 Tone encoder.................ccooureenene 18.50 IC- m1 wmeeHerxcw ... 799.00 £99% ? Z CW ilter (s
o NP Hegular SALE FL-44A SSB filter (2nd IF).... . 178.00 159%
(C-3220K 25w 2m/440 FWTTP mic..... $6590.00 569% |  EX237 PMUNR. oo B0
IC-3220H 45w 2m/35w 440 FW/TTP ..... 699.00 598% ot !~ ----- -
1C-2400A 2m/440 FWTIP » Special ... 899.00 633 |  crog konan stably oscillator stz Eggg
e g -3 External speaker . R
IC-2500A 440/1.2GHz FM » Special.......999.00 849* CK-70 (EX-299) 12V DC Dptm " 12,99
Multi-band FM Transceivers ~ Regular SALE MB-12 Mobile mount ... 2599
IC-901 2m/440 xcvr = Special ............ $999.00 839¢
UX-R91A Broad band receiver unit ..... 389.00 349%
IC-725 HF xcvr/SW revr...oooeneernneenens $949.00 799% UX-19A 10w 10m unit... v 299.00 269%
AH-3 Automatic antenna tuner......... 489.00 429% UX-59A 10w 6m unit. .. e 349.00 3198
IC-726 10-band xcvr w/Bm................ 1299.00 1089 Hi gginzgm Ssgf%w module. .. ggggg geg::
HF Accessories: Regular SALE i w Z20MHz unit .. O,
IC-2KL HF solid state amp w/ps........ $1999.00 1699 Hi ﬁgi 1“{}3”’1"|;Eﬁﬁﬂf'ﬂ‘;“ module... 5:19% to
IC-4KL HF 1 kw amp w/ps * Special.. 6995.00 5795 irdedabin " R-9000 100KkHz-2GHz all mode rec .. $5459.00 4699

EX-627 Auto ant selector » Special..... 315.00 269% | 1C-370A 20w EmMSQMHetreneeewer 2895.00 2433
PS-15 20A external power Supgly 17500 159 | 1C-970H 45w 2m/430 MHz transceiver . 3149.00 2693 [ Top Trades! * We'll take your

PS-30 Systems p/s w/cord, 6 pin plug 349.00 319 UX-R96 50-905 MHz receive unit........ 389.00 349% Clean Late Model Gear in trade

I.II-H? 1.2GHz band unli ... 999.00 BBI*
5.3 bemalspter....oo B | JyiE UL opie Aniera  Repiar su | {OWard New IGOM Equipmen

CR-64 High stab. ref. xtal; 751A, etc ..... 79.00 AH-32 2m/440 Dual Band mabile ant.....$39.0 Write or Call for our Quote Today!
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T30 G cdd e Ll e iy T RP-1510 Zm Eﬁwre eter e 51849.00 1649 Besdzazi

RP-2210 220MHz 25w rptr H ecial... 1649.00 1399 | | AES® Over 34 Years in Amateur Radio

RP-4020 440MHz 25w repeater e 2299.00 1999 : ]
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5710 W. Good Hope Road; Milwaukee, W1 53223 * Phone (414) 338-0333

Associate Store
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1-800-321-3594 1-800-327-1917  No Toll Free Line  1-800-634-6227 1-800-621-5802




Number 9 on your Feedback card

nghtnlng Protectlon

Want some peace of mmd’?

W_ ¢'ve all heard gruesome tales of dam-
age caused by lightning. Many arti-
cles have been written about how to protect
your valuable electronic equipment. All of
the suggestions are valid, and if followed,
will give some measure of protection. In this
article, I'll cover some new methods as well
as some of the accepted schemes. Anything to

protect that expensive equipment is worth

trying!
Believe It or Not

While reexamining one of my old physics
books, I came across a formula for the dis-
charge from a sphere. My attention was at-
tracted to the following sentences. ‘It has
been previously shown that the maximum
charge that can be retained by a conductor in
air is limited by the fact that the air itself
becomes conducting at an electric intensity of
about 3 x 10° volts per meter. Vi, = a®E,,.
En is the maximum voltage; a, the radius of
the sphere. For a sphere one centimeter in
- radius, En = 30,000 volts, and no amount of
‘charging’ can raise the potential of a sphere
this size, in air, higher than 30,000 volts.”’

The implications of this are almost unbe-
lievable.

Since the maximum potential at the sphﬂre

is directly proportional to the radius, suppose

we make the radius very small? A pointed
wire or rod is a sphere of very small radius.

Now this pointed wire will discharge into air
at a potential of a few hundred volts! This
means that the area around the tip of the wire

can not exceed a few hundred volts, and it

will be impossible for a voltage buildup of the
extremely high potential needed for a light-

ning strike. Boy, can we use something like
that! .

Automobile antennas used on cars in the
carly '30s were just a piece of hard wire

mounted on an insulator. The wire would
wipe electrons from the air, and as charges
% ﬂsing Inductance . |

Often lightning smkes nearh}f, inducing
large: pulses of energy into nearby telephone
- and power lines. The large pula.ec: find their

built up they would discharge into the air.
The result was static. Using the above theory,

anengineer came up with the idea of putting a

small ball on the top. This increased the dis-
charge potential so that discharges were no

longer causing noise and we had quiet recep-

tion at last. Those little balls on the ends of
our auto antennas are not just for decoration.

The Genesis of Lightning
As a thundercloud builds up, strong air

moisture, electrons are dislodged. In a short

time, this creates large areas of negative
charge and positive charge, Eventually, the
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voltage reaches the hrf:akdnwn pomt and S

lightning discharges the areas.

As the cloud moves across the sky, a

charge of equal but opposite value follows
along on the ground under the cloud, much

like the shadow a low-flying airplane would

make. When the charge builds to several mil-
lion volts, we eventually have a lightning
bolt, which discharges the area. Then it be-
gins all over again.

As the ground charge passes under your

tower, it charges up your tower and reduces

the distance from the ground to the cloud by
several tens of feet. If the charge reaches a
critical value, we have lightning hitting your
tower, The challenge is how to prevent this
high charge buildup.

The Pointed Rod

Using the theory noted above, let‘s'mcmnt a
very sharply pointed rod on a pipe extending
above your beam or tower. Theory says the

potential at the sharp point can not exceed a
few hundred volts, This will NOT allow the

charge to build up to the millions of volts

needed for discharge. Thﬂ result: no light-
ning strike! Why do you think £he:}f make
| _llghtnmg rods pointed? You guessed it—
someone already thought of this, but failed to
apply it to amateur radio! 1 am I'E—IIWEIIHI]g ;
_the wheel, so to speak.

T live on a hill above -a lﬂkﬂ I havﬂ two

towers, the tallest being 60 feet. The beam
support pipe sticks up another eight feet, and
‘mounted fo this is my sharply pointed rod. In f

20 years 1 have never had a lightning hit,

some TV antenna towers have been hit.
The United States power squadruns say that

you have a cone of protection spreading out

from the point at about a 30 degree angle. Nice

protection for the home and ﬂletraasm the yard.
Yes, theory I‘EEH}F works.

way into our homes via the wires. Transistor-

izedand tnttgrated circuits are espﬂcmlly vul-

nerable. What f:an we do? &
Again, let’s go to theory. Re.memher the

~coil? It ﬂffﬂrﬁ AC resistance called induc-

tance, The lightning-induced pulses are half

~ cycles of alternating yoltage at very high fre-
currents form inside it, up-dra-.fts being the
stmngﬂst As particles of air pass particles of

quencies, so a coil in the attachment cords
should work quite well. Let’s tie several plain

~ knots in the cords and we have quite effective

pmtecnnn Sounds sﬂly, looks ugly as sm,

but it works great. .

I have seen receptacles bluum out of the
wall, and the equipment with knots in the -
cords undamaged. It works. Easy coils, I call
them. The coiled cords on telephone handsets

 are good protection fo a person talking on

the phone during a thunderstorm. Lots of
inductance there.
Those of us with cumputars and modems

~ to the telephone line can protect our mo-

dems with knots in the cord, though it would
be neater, and probably more effective, to

wrap the cord a number of turns on a ferrife

core.

At the base of }':}ur tower, it’s a good idea
to install a gas discharge tube in the coax line.
Next, you can use inductance again by mak-
ing a small coil of several turns in your coax
cable, taping them 1n place with electrician’s

tape. It doesn’t affect your RF energy. The

coils impede the lightning pulse, and the gas

. discharge tube passes it to ground.

Of course, a good ground system will help
immensely, Run a good ground wire from
your tower to a good ground rod, then around
your house to the telephone or power compa-
ny ground rod. This wire buried under a few
inches of earth will give a good ground. If

- you have several towers, adding a good

ground wire to connect them all prﬂvidefs

~additional protection. I once asked an engi-

neer how large a wire to use. He said, **The

 fatter the better.”” But I think & #6 or #8 guage
Wwire gives reasonably good protection for the

money. . |
A G.E. engineer e:hscusmng sumlar prntec* '

-~ tion for their remote repeater sites on moun-
although trees around the neighborhood and

tains said that measures like these probably
provide about 90% protection. He said that
someday the granddaddy of them all might
come along and zap your installation, but the -
items suggested would be about as gnud as

- you can do.

_ Another suggestion was to run Ebuut two
lengths of iron conduit up the tower leg and
strap it tightly to the tower, then run the

_ cables through the conduit. It will act as a
one-turn short and prevent the pulses from
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