MAY 1992

ISSUE #380

USA $2.95

A WGI Publication

@ H ' i T i International Edition

tasy Projects
You Can Build

Low-Cost
Component
Analyzer

Log-Periodic
Dipole For
2 Meters

Battery Watchdog

’3 Reviews
Yaesu FT-26 HT

MFJ-247 = .
Antenna Analyzer

Daiwa PS-304

T e -

e
e .



Yesterdays
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Six Radios In One!
ICOM's 901A 1s the world's only 6-Band HF/VHF/UHF
mobile radio— operated by a single remote control panel.

Band Space To Grow Into!
The basic 901A 1s a dual-band (2 meter/440 MHz) with

control panel, mic and speaker. In some areas of the country

the popular bands are filling up fast. When you're ready to
make the jump to 220 MHz, 1.2 gHz, 10-meter, 6-meter, or 2-
meter SSB— your 901A 1s re.ﬂdv with a choice of add-on
modules. Theres even a wideband receiver!*

UNDER CONVENTIONAL 5~ C,
Mic

Control ' Control Panel R
Panel & Transceiver / ™ 2
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Attach Control Panel Anywhere!

The bright, easy-to-read liquid crystal control panel
mounts anywhere— dash, door or visor— no tools, no holes.
The panel can be easily detached and hidden to deter theft.
The transceiver and additional band units stay out of sight,
in the trunk or under a seat.

Optional
Band Unils
E}fﬁnnul
EX-767

*AM/FM broadcast, aircraft, 137-550 MHz narrow FM
Sterec FM broadcast available, 2 speokers required
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Exclusive Fiber Optic Technology!

Transcerver and band units are linked to the control panel
by a single thin fiber optic strand—no awkward cables, protects
against interference from the car engine.

Full Duplex & Cross Band Repeat!

While operating on one band, monitor or scan a second.
Both are clearly displayed on the front panel. Cross Band
Repeat lets you control your 901A remotely with a handheld,
using the vehicle unit as a super signal booster'

Program & Memory Scan & More!

See your ICOM dealer for a complete list of 901A features...
or call the ICOM Brochure Hotline at 1-800-999-9877.

Transceiver

Control
Panel
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ICOM America, Inc., 2380-116th Ave. N.E., Bellevue, WA 98004
Customer Service Hotline (206) 454-7619

All stated specificalions are subject 1o change withoul notice or obligation. All KCOM radios
significantly exceed FOC regulations imiling spurious emissions. B01A392




Simply connect one of our fully automatic phone patches to

your base station radio. Suddenly your mobile and HT radios
can initiate and receive telephone calls without any assistance.

MODEL CS-700: An economical simplex sampling patch. The operator is in
full control at all times. User selectable operating modes: VOX Enhanced
Sampling or VOX Controlled Sampling. Features include a 9 Phone number
Speed-dialer, Automatic Sample Window Set-up and more.

PRIVATE PATCH V: Offers four user selectable operating modes:

1. Simplex VOX Enhanced Sampling 2. Simplex VOX

3. Semi-Duplex 4. Repeater Maker.

In the Simplex VOX mode, Private Patch V can be used straight simplex or
through remotely located repeaters and only requires Mic jack and ext.
speaker jack connections to the base radio. Features include a 90 Phone
Number Speed-Dialer, Remote Base operation and more. Thousands are in
use worldwide.

Plus has built-in Repeater Maker. Use with dual bander radios or connect to
your existing repeater for Full Duplex patch. Also turns your radio into a
powerful repeater system if desired. Other features include 9 Phone Number

Speed-Dialer and more.

\\\E\N MODEL CS-800: A low cost patch that operates either Full or Semi Duplex.

MODEL 8200: Includes all features and modes of Model CS-800 plus 90
Phone number Speed-Dialer, Remote Base Mode, DTMF Selective Calling
(other tones are optionally available), remotely programmable access codes,
and more. (Also available in desk top cabinet). This is the finest Full Duplex
Patch/Repeater Controller in the business!!

All Models Also Include: Built-in user programming keyboard with digital
readout display (All features and modes are user programmable) « Last
Number Redial = Line in use detect ¢ Call Waiting » Automatic 1-800 toll
override » User programmable CW ID = Single or Multi-Digit Access/
Disconnect codes « Secret Toll Override Access Code = Hookflash  Fully
Regenerated Tone or Pulse Dialing = Ringout sounds like a phone * Remotely
controllable relay » Non-volatile memory « Lightning protection and the
famous one year CS| Warranty. When you compare to brands C or | you will
find there's simply no competition.

Call or write for brochures and dealer information.

FLLL DuPFLER
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CONNECT SYSTEMS INC.
2064 Eastman Avenue #113
Ventura, California 93003

Phone (805) 642-7184 » FAX (805) 642-7271 1 (300) 045-1349

CIRCLE 12 ON READER SERVICE CARD
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X-500HNA DUAL-BAND REPEATER VERSION

X-500NA DUAL-BAND REPEATER VERSION

"

b
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: | X200A  DUAL-BAND REPEATER VERSION

7 X-50A  DUAL-BAND REPEATER VERSION
PART # | FREQ [GAIN(dB) | PWR(W) | LENGTH(FT) [CONNECTOR|WIND RATING| ELEMENT PHASING
X-500HNA |2m/70cm | 8.3/11.7 200 17.2 N 90 2m:3-5/8A,70cm:8-5/8\

X-500NA |2m/70cm | 8.3/11.7 200 17.2 N 90 2m:3-5/8A,70cm:8-5/8A
X-200A 2m/70cm | 6.0/8.0 200 8.3 UHF 1125 2m:2-5/8A.,70cm:4-5/8A

X-50A 2m/70cm | 4.5/7.2 200 5.6 2m:6/8A,70cm:3-5/8\
L U series VHF/UHF MULTIBAND
T U-5000A |
PART # FREQ [GAIN(d8)| PWR(W) | LENGTH(FT) | CONNECTOR | WIND RATING | ELEMENT PHASING
70cm:4-5/8A
-300A | 70cm/2 8.6/13.2 1 - N 110 ;
U-30 cm/23cm| 8.6/13 50 8.3 520m - 0-5/8%
2m/70cm | 4.5/8.3 2m:6/8A.,70cm:3-5/8A,
U-S000A |~ oaem | 1117 150 6.0 N L 23cm7-58. |
F series VHF/UHF MONOBAND
[ F-23A
PART # FREQ |GAIN(dB) | PWR(W) | LENGTH(FT) | CONNECTOR | WIND RATING | ELEMENT PHASING |
DP-GH62 6m 6.0 200 21.0 UHF 78 2-5/8\
F-22A 2m 6.7 200 10.5 UHF 112 2-7/8A
F-23A 2m 7.8 200 15.0 UHF 90 3-5/8)\
F-142A 11/4m DD 200 6.0 UHF 110 2-5/8A |
F-718A 70cm 11.5 250 15.0 N a0 18-1/2\
F-1230A 23cm 13.5 100 | 105 N X 90 25-1/2)\ e
EEATURES *F-718L:420~430MHz,F-718J:430~440MHz
- WIDE-BAND performance - Rugged fiberglass radome(DP-GH62 thick-wall aluminum)
- VSWR 1.5:1(nom.) - Wind speed ratings in excess of 90MPH
- Factory adjusted, no tuning required
- Weatherproof
- Stainless steel radials & hardware ﬂfmgﬂ ﬂTﬂS
- UPS Ehlpp&b'& San Marcos, CA 92069 it




IL

THE TEAM

Wayne Green W2NSD/1
ASSOCIATE PUBLISHER
David Cassidy N1GPH

MANAGING EDITOR

Bill Brown WBBELK
PRODUCTION EDITOR
Hope Currier

EDITORIAL ASSOCIATES
Sue Jewell

Joyce Sawtelle
CONTRIBUTING EDITORS
Mike Bryce WBBVGE
David Cowhig WA1LBP
Michael Geier KB1UM

Jim Gray W1XU/7

| Chuck Houghton WBEIGP

Amie Johnson N1BAC
Dr. Marc Leavey WA3AJR
Andy MacAllister WASZIB
Joe Moell K§OV
Carole Perry WB2MGP

ADVERTISING SALES
REPRESENTATIVES

Dan Harper

Louise O'Sullivan
ADVERTISING COORDINATOR
Sue Colbert

1-603-924-0058
1-800-274-7373
FAX (603) 924-8613

PRODUCTION MANAGER
Viki Van Valen
GRAPHIC DESIGN
Rachel Timper
GRAPHIC SERVICES
Ruth Benedict

Dale Williams
Theresa Verville
TYPESETTING
Linda Drew

Steve Jewett

GRAPHICS PHOTOGRAPHER
Dan Croteau

CIRCULATION MANAGER
Harvey Chandler

To subscribe: 1-800-289-0388

WAYNE GREEN, INC.

Editorial Offices
70 Route 202N

Peterborough, NH 03458

603-924-0058, FAX (603) 924-8613

Subscription Services
1-800-289-0388
Colorado/Foreign Subscribers
call 1-303-447-3330

Reprints: The first copy of an article
$3.00 (each additional copy—$1.50).
Write to 73 Amateur Radio Today, 70
tuem, Peterborough, NH

03458

7= Amateur
Radio Today

MAY 1992
Issue #380

TABLE OF CONTENTS

|
74 Above and Beyond
72 Ad Index
68 Ask Kaboom
B g ki it 56 ATV
82 Barter 'n’ Buy
64 Circuits
65 Dealer Directory
17 Feedback Index
58 Hams with Class
77 Hamsats
54 Homing In
6 Letters
. 4 Never Say Die
Build an LPDA. . . see page 14. S8 i Dondiie
46 DXpedition Lessons from Peter | 84 Propagation
FEATURES an:r;uuvet Islands 62 QRP
8 Poor Ham’s Dynamic Helpful hints for your next exotic radio 7 QRX
Component Analyzer OPOTBHON. ... .uuieevien AJON/LABUS 84 Random Output
Build your own circuit detective. 78 RTTY Loop
........................... KATMDA REVIEWS 80 73 International
14 Log Periodic Dipole Array 70 Special Events
for 2 Meters 25 The MFJ-247 86 Uncle Wayne's
Wideband performance in a small Antenna Analyzer Bookshelf
T N2KLK SWR analyzer with a built-in frequency
18 QRP Sidetone Companion g AT i
And part-time code practice oscillator. FEEDBACK. ..
............................. Kisaz | 38 hDG'E Jr. and éoﬂ“ Il Vers. 2.1 FEEDBACK!
am Logging sottware It's like being there—ri
20 The Copperback Beetle Discover Itghgla 1|-I'E.'grSEltllitylr ofa here in our n?ﬁcm! Hutf?“
Anewtypeof “bug.” .......... KISAZ computerized logbook. ... .. WA3USG Just take advantage of our
26 Battery Watchdog ﬁﬂﬁfﬁf ?;ﬁk
Kee ur battery up to snuff. R s
e R Weerczr 5 Ir:gﬂ::;ﬂ;::ﬁmy, ... N1GPH SRS 89 S0 ey, o
each article and column.
30 Control Your Station by We'd like you to rate what
Computer 50 The Yaesu FT-26 you read so that we can
Hardware and software interfaces for 2 Meter Walkie print what types of things
Kenwoodrigs................. WK2S Simplicity redefined. ......... KB1UM youlike best. And then
wewill draw one Feedback
Cover: What's wrong with this picture? The first person to write in with the correct answer gels card each month for afree
a free year of 73. Drop a postcard to 73 Cover Question, 70 Route 202 North, Peterborough NH subscription to 73
03458. Cover photo by Kelly O'Dell.

BB

Manuscripts Contributions 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 to
any material. Please enclose a stamped, self-addressed envelope with each submission. Payment for the

Editorial Offices
70 Route 202N

Peterborough NH 03458
phone: 603-924-0058

Advertising Offices
70 Route 202N
Peterborough NH 03458
phone: 800-274-7373

Circulation Offices
70 Route 202N

Peterborough NH 03458
phone : 603-924-0058

use of any unsolicited material will be made upon publication. A premium will be paid for accepted articles
that have been submitted electronically (CompuServe ppn 70310,775 or MCI Mail “WGEPUB"' or GEnie |
address ““MAGT73"") or on disk as an IBM-compatible ASCII file. You can also contact us at the 73 BBS at
(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.

73 Amateur Radio Today (ISSN 1052-2522) is published monthly by Wayne Green Inc., 70 Route 202
North, Peterborough, New Hampshire 03458. Entire contents © 1992 by Wayne Green Inc. No part of this
publication may be reproduced without written permission from the publisher. For Subscription Services
write 73 Amateur Radio Today, PO Box 58866, Boulder, CO 80322-8866, or call 1-800-289-0388. In CO
call 1-303-447-9330. 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 Peterborough, New
Hampshire, and at additional mailing offices. Canadian second class mail registration number 9566.
Canadian GST Registration #125383314. Microfilm Edition—University Microfilm, Ann Arbor, MI 48106.
Postmaster: send address changes to 73 Amateur Radio Today, PO Box 58866, Boulder, CO 80322- |

BB66.
Audit Bureau of Circulations (ABC) membership applied for.

Contract: Reading this fine print makes you legally and morally obligated to use this month's Reader
Service card. Keeping our advertisers happy means a bigger and better 73 for you.

—

73 Amateur Radio Today = May, 1992 3



Number 1 on your Feedback card

NEevEr saypiE

Wayne Green W2NSD/1

Paying The Rent

If you've been reading my editori-
als. . .and if you have anything like the
normal 70% retention for written mat-
ter...you are not unaware that I've
been casting about, looking for help in
coming up with some sort of plan which
would help assure our survival as a
hobby.

As I've mentioned, for those of you
with incipient Alzheimer’s, none of the
original reasons for amateur radio's
franchise to use our billions of dollars
of bands hold much water these days.
Knowing thal commercial interests are
getting more and more frantic for fre-
guencies. . . knowing that several of
the more frantic and better-heeled are
busy taping the nonsense going on in
our bands as a lever to force the FCCto
rethink our allocations. . .I've been
racking what little is left of my brain for
some new rationale for us,

Indeed, I've thrown down the
gauntlet on this one (clunk), asking for
your ideas as a contribution to my talk
at Dayton. Hey, you are going to be at
Dayton, right? Let's see if we can break
30,000 attendance this year.

Hmmm, that gives me another idea.
Let's set up a special room for the
14.313 group to caucus. Once we have
‘em in there we can lock the doors and
throw in a canister of nerve gas. I'll see
if King Hussein, who seems to still be
good buddies with Saddam these
days, can get some from Saddam for
us. Of course if you have a better idea
for shutting these A-H's up, please ad-
vise. Seems to me that this is a clear
case for justifiable euthanasia.

A recent CD release of Gilbert & Sul-
livan's “"The Mikado” reminds me of
Koko's song. He's the Lord High Exe-
cutioner and he lists the people who
should be on his list. Well, we hams are
building a list too, and it ain't so little.
Koko's list is of “society offenders who
might well be underground and who
never would be missed. . .I've got
them on my list, I've got them on my
list.”

Well, we've got our list of offenders
too. The hams who tell dirty jokes and
use foul language over the air. The
jammers. The pontifical gas bags. The
hams who make mean racist remarks.
The hams who put down youngster
newcomers. And let's not forget any
hams who broadcas! endless self-pro-

moting blather masquerading as pub-
lic service.

Darn, | got carried away again. It's
just that the vision of scourging the
traitors to our hobby was a delicious
thought | wanted to share. It's just a
tired old man’s dream.

Take The Buli

As | often say, it's time to take the
bull by the homs and run with it. So
here's my plan for building a whole
new raison d'étre for our hobby. And
here's how you can help.

What | need are testimonials from
you telling me how amateur radio has
positively affected your life. | need sto-
ries of how getting interested in ama-
teur radio as a kid (or later, even)
changed your life.

high-tech career paths.

If amateur radio has had a positive
eftect on your life, grab any writing im-
plement you can find. Don't worry
about grammar and spelling (we can fix
all that), just get your story onto paper.
Of course | prefer a disk and printout,
but I'll take spiral bound notebook pa-
per with the shreds still on and a stubby
pencil. Don't let me down on this one.
Please don't make me grovel and have
to keep reminding you.

Look, if amateur radio has helped
you in life, you owe it something. Well,
here's your chance to start paying off
that debt. Give me ammunition in the
form of testimonials and I'll see that it
gets used for the preservation of our
hobby.

Please address your stories to Testy

““Hey, you are going to be at Dayton,
right? Let’s see if we can break
30,000 attendance this year.”

| need success stories from you
who've gone on as a result of amateur
radio into high-tech careers. Further, if
you've done anything outstanding as a
result of that, that’s even better.

| particularly need success stories
from those of you who've started your
own high-tech small businesses. ..
since small business is the real
strength of America. Indeed, 87% of all
new jobs have bean in small business-
es in recent years. We don’t need more
megacorporations for Wall Street to
juggle around. America needs tens of
thousands of new small businesses.
We need entrepreneurs. And we need
‘em most in high-tech indus-
tries. . . just what we hams should be
able to provide. Just what we have
been providing . . . 50 let’s start making
this part of the picture visible.

if you'll write testimonials on how
amateur radio benefited you career-
wise, I'll publish your stories in Radio
Fun and in the NIAC Newsletter (Na-
tional Indusitry Advisory Commit-
tee). . .which goes to the FCC com-
missioners and other key FCC decision
makers. Let's swamp them with testi-
monials on how much amateur radio is
helping the American economy via

4 73 Amateur Radio Today *» May, 1992

Wayne Green, 73 Magazine, 70 Route
202 North, Peterborough NH 03458.

High-Tech Careers

It's always fun to get letters from
readers thanking me for pushing them
to start businesses. One recent letter
thanked me for suggesting that the
home security market was a good fit for
hams. He got started in his spare time
and gradually built quite a business. It
had revenues of $11 million last year.

This is still a rapidly expanding field,
with sales overall growing by 10% per
year and no end in sight. When you
consider that crime costs Americans
over $250 per person a year...as
compared to $12 in Japan...and
since there's little likelinood of the gov-
ernment making any serious efforts to
curb crime, it'll be a growing industry
for a long time to come.

Indeed, we have more crime in
America than any other developed
country in the world, and by a wide
margin. We have a greater percentage
of our people in prison. . .over 1.5 mil-
lion. Our main problem is in providing
courts and building new prisons fast
enough.

The upshot of all this is that the pub-

lic is more and more responsible for its
own protection. Police can’t respond to
burglar alarms in homes with any
speed when 98% of the alarms are
false, so the alarms are more harm
than help. Handguns kill several times
as many kids as burglars. So there's a
wonderful growing market for home se-
curity.

And security systems do work. They
tend to discourage burglars and get
them to take their business to less pro-
tected homes.

Several readers have written thank-
ing me for suggesting in my editorials
about getting into this business.

I've also had several thank-yous
from readers who've made careers out
of selling computer security systems.
Two of them said they followed my
sneaky scheme for convincing compa-
nies about their computer security

problems. They were amazed at how
easy il was to listen from hundreds of
feet away and get good copy.

Of course if you're happy working for
someone else and aren'l interested in
being your own boss...and setting
your own salary. . .and don't have to
worry about being jettisoned when
sales drop. . .or finding yourself a no-
longer-needed middle management
person. . .well, never mind.

| figure it's a lot easier to start a small
business in your spare lime belore
you're out of work and money than to
wait until you're desperate. It's the
“plan ahead’’ concept.

Once the business has grown to
where it can support you, fine. Then
you'll make it grow more and start hir-
ing help. . .which is where you'll find
out about the real world. Heh, heh.

The great proportion of small busi-
nesses are not aimed at high growth.
Most of "'em are started by people pre-
ferring to be self-employed. They're
not entrepreneurs, just small business
people. Yet it's these small businesses
which are the real strength of our coun-
try and provide 87% of all jobs.

Entrepreneurs are a different lot,
They're not interested in making mon-
ey or in security, they're after growth
and have a mission which transcends
money. Oh, they know they have to
make money, bul that's a detail. Hams
jealous of what I'm doing sometimes
accuse me of being after the buck.
That's what psychology calls ' projec-
tion.” That's their problem, not mine.
People with psychological problems
tend to project them onto everyone
else.

That's not a bad concept to keep in
mind. When you meet someone who is
distrustful, watch out! Projection is
very common.

This recession has millions of Ameri-
cans edgy, worrying about their jobs.
Instead, it should be a time of opportu-
nity. It's a time to look for new busi-
nesses that are needed.

For instance, a chap consulted with
me recently. He'd been laid off from a
large photo finishing company’s upper
management. Okay, here's a business
he knows, so why not take advantage
of it? | suggested he start putting card-

Continued on page 60



TM-241A

TM-441A/TM-541A \
Compact FM_ Moblle

. Hereare new mobile com-

. panions — at your service whenever

| you're on the road! Their compact

£ f-;slza makes installation a snap, and
the remote control options allow you

to customize your installation for

that “professional” look!

» Wide band receiver coverage. The
TM-241A receives from 118-173.995
MHz. Transmit range is 144-148 MHz.
(Modifiable for MARS and CAP
operation, permits required.)

e TM-441A covers 438-449.995 MHz,
and the TM-531A covers
1240-1299.995 MHz.

» CTCSS encode built-in, selectable
from the front panel.

e Selectable frequency steps for
quick and easy QSY.

e TM-241A provides 50 W. TM-441A
35 W, and TM-541A 10 W. Three
power positions, 5, 10, and full. The
TM-541A has two power positions,
1and 10 watts.

¢ 20 full-function memory channels
store frequency, repeater offset,
sub-tone frequencies, and repeater
reverse information. Repeater
offset on 2m is automatically
selected. There are four channels
for “odd split” operation.

e Tone Alert System with Elapsed
Time indicator.

e Auto-power off function, and time-
out timer.

Specifications guaranteed for Amateur band use only.

RC-20 Remote Control Unit
As supplied, one RC-20 will control
one transceiver . Most often-used
front panel functions are control-
lable from the RC-20. The RC-20
and IF-20 combine to allow control

of up to four radios.

* Selective calling and pager option.
The DTU-2 option enables the Dual
Tone Squelch System (DTSS), allow-
ing selective calling and paging using
standard DTMF tones.

» Digital recording system option.
Used in conjunction with the tone
alert system, the DRU-1 allows mes-
sage storage of up to 32 seconds.

* Multipie scanning functions. Band
and memory scan, with selectable
scan stops and memory channel
lock-out.

* Large LCD display with four-step
dimmer control.

¢ Automatic Lock Tuning (ALT) for
the TM-541A. Compensates for drift.

e Supplied accessories. Mounting
bracket, DC cable, fuses, MC-44DM
multi-function DTMF mic.

Optional accessories

e DRU-1 Digital Recording Unit

e DTU-2 DTSS unit ® IF-20 Interface
unit, used with the RC-20, allows more
than two transceivers to be remotely
controlled ® MA-700 2m/70¢cm dual
band antenna with duplexer (mount
not supplied) ® MB-201 Extra mount-
ing bracket « MC-44 Multi-function
hand microphone ® MC-55 (8-pin)
Mobile mic. with time-out timer

e MC-60A, MC-80, MC-85 Base
station mics.® PG-2N Extra DC cable
e PG-3B DC line noise filter » PG-4G
Extra control cable ® PG-4H Interface
connecting cable ® PG-4J Extension
cable kit » PS-50/PS-430 DC power
supplies ® RC-10 Handset remote con-
troller #« RC-20 Remote control head

* SP-41 Compact mobile speaker

» SP-50B Mobile speaker® TSU-6
Programmable CTCSS decoder

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

PO.BOX 22745, 2201 E. Domunguez Streel

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
PO.BOX 1075, 959 Gana Court

Mississauga,. Ontano, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio




L E TTE R s Number 2 on your Feedback card

Willard Shears W2I10S, Rockford IL
Well, Wayne, you did it. I've been a
silenl subscriber since 1962. | was
WBHYE then, and promised not to live
too long in order 1o gel a liletime sub-
scription. | am a chief engineer at WIFR
in Rockford, and am sort of tired of
hxing the same sluff. | am a “‘fixer."” |
can fix about anything you can plug in. |
wanl to teach this and other skills to the
kids who have nowhere to go, and |
would like to teach electronics and re-
pair to the underprivileged.

| have had the luxury of being able to
take time to have fun. | still enjoy de-
signing things, re-using equipment that
was ready for the scrap heap. | would
like some ideas on where lo go, whal lo
do, to gel some of that pork that is float-
ing around to make some headway in
getting a new generation of kids able to
do something other than swap bad box-
es when something breaks. Maybe you
have an idea of how hard it is to get
good maintenance techs; | know how
hard it is. | want to start a tech school for
kids, laid-off adults, and even dropouls
who wake up. | want to make them even
better than DeVry. | have had two De-
Vry grads, and they are beller than a
lot, but need a lot of training. If ham-
ming would help, | would use it.

So, keep up the editorials. You final-
ly got me off my duff to write. Let’s get it
going. | want to live long enough to give
my four kids a problem. Meanwhile, I'll
continue to OD on editorials. Most fun
I've had in years.

Ed Fox, Morgan Hill CA This last sum-
mer, while vacationing at my in-laws’, |
found a notice about a class in the new
no-code Tech license. It was taught by
a remarkable man, Curtis Nakayama.
His knowledge and stories, imparted in
that wondrous soothing lilt from the
Hawaiian islands was a marked con-
trast to other experiences I'd had with
hams.

Like any other new ham, | went shop-
ping. | stopped at the local store in San
Jose. I'd been in there betore, but now
felt like | belonged. Imagine my sur-
prise when | was ignored just like be-
fore. The other surprise was the cost!!

My other surprise was to not be con-
tacled by anyone after receiving the
license. | think that any organization or
group fighting for ils survival would
have leaped al any prospeclive new
member. But the ARRL didn't make
any effort to involve me, even after |
purchased material from them aimed
at learning the code and the tricks 1o
getting a new station started.

| read your editorials with each new
issue of the magazine. | liked your edi-
torial emphasizing the human commu-
nication part of ham radio. | disagree
with most of your indictment of educa-
tion. | agree with your commenis aboul
needing o welcome newcomers. And,
your recent column about the limited
utility ol the Amateur Radio Service is
precisely accurate.

Given the cost, the way the ham field
has changed since | was a kid, and the
problems | note in the varnous ham jour-
nals | have read, | fear | am going to be
one of those who gels his first license
and then quits. For me, the major draw-
ing card was a chance o communicate
with kindred spints around the world, as
exemplified by Curtis Nakayama.

As for education, there is a germ of

From the Hamshack

truth in what you write, but your di-
atribes miss some difficult-to-accept
truths about us as a couniry. Back
when you were in school, and even
when | was in school, the proportion of
the population which was like you, and
me, was much greater than today. Pro-
portionally, we funded education at a
much gher rate than that now. We
systematically excluded difficult-lo-ed-
ucate students, counfing on the job
market to absorb them.

Today, most of America’s students
come from urban areas. Yel those ur-
ban areas fealure schools neglected
by the rest of us. We forced public edu-
calors o umionize because we con-
stantly devalued and denigraied lheir
efforts. It is a built-in contradiction o
insist that educators become highly ed-
ucated, then insist that their opinions
and reasonings are not worthy of con-
sideration. We give our kids to these
professionals and then expect the pro-
fessionals (o do the work of the family
and the society.

Make no mistake—there are some
leachers who, as an administrator, |
would love to remove from education.
But, for every one of them, there are
five 1o 10 teachers | wouid love 10 re-
ward by doubling or tripling their salary.
Would you tolerate a teacher making
$100,0007 | doubt it, but we have no
trouble with salespeople, lawyers, ac-
countants, and stockbrokers making
that amount. None of these occupa-
tions produce wealth, or the means 1o
increase knowledge. But, to entice our
best into education with salaries like
that is anathema. Then we rant and
rave about our educational system fail-
ing us. Go figure it out, | can't.

Let me personalize the situation. A
typical shack, as best | can figure from
advertisements, must cost $3,000 to
$6,000. How many hams would be will-
ing to donate that amount to a school?
Teachers and useless administrators
are over-paid? Public schools are no
longer seen as a part of us as a society.
As your world of ham radio has
changed, so has the make-up and de-
mands of public schools. That $3,000
o $5,000 we would not think of parting
with reflects the cost of educating a
student today.

| encourage parenls and communi-
ties to take back their schools if they
feel left out. But, take them back by
re-owning them. Put in your lime there,
even if your kids are long gone and
even if the kids don't look like your kids
did. Insist that buildings and facilities
are ones you would like to work in, or
thal you would want your kids to work
in. Insist that schools excel, but be
there to acknowiedge all the steps
along the way to that excellence.

If we wan! the achievement of Jap-
anese and Korean schools, we must
change our attitude toward schools.
We musl prize them. We must believe
that schools and school people are just
like we are and respond to approval.

Yes, schools need to change. We
cannot conlinue doing business as
usual in many instances. Few among
us eageriy seeks change. Even hams
are known to cling to familiar ways
which are no longer appropriate. Ham
radio is a hobby, whereas education is
a necessity. We cannot let public edu-
cation die or disintegrate.

You seek ideas for the perpetuation
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of the Amateur Radio Service. Why not
link hams with schools? Grant school-
based shacks unique frequencies and
priviliges to encourage hams lo enter
schools. Encourage the ARRL to reach
oul o schools, For example, here in
California, funds are available for re-
structuring schools. Why can’t hams
be a part of a changed delivery system
for students?

Most likely we will hear a response
like, "“That's the school’s job. | did my
time with my kids.” At that point, Mr.
Green, | rest my case aboul the demise
of the Amateur Radio Service and the
continued deprivation of critical re-
sources to our kids.

As for my ham career, it's 100 soon to
tell. Maybe my path will cross another
Curtis Nakayama. Maybe a rig will fall
off a passing truck. My interest is cer-
tainly waning. From a different per-
spective than yours, | ask, “What's in
ham radio for me?”’

| hope our interests converage
enough to save both our intereslts, edu-
cation for me and ham radio for you.

R.L. Stevenson VY2RLS, P.E.Il.
Canada Regarding your “Never Say
Die” column about old-timers in the
Seplember 1991 issue: It was for this
particular reason that we founded a
new club. We amaleurs, new o the
Iraternity, who have the basic qualifica-
tions, had been stified by the old fogies
who wanted nothing more than to have
control of the club and all (if any) re-
sources. In fact, the members of the
local “'seniors'’ amateur club are now
the executives of the local open club.
The former club was initiated to ““fur-
ther amateurism among seniors,’” or in
my opinion, 1o get as much money as
possible from the government for a se-
niors’ project grant. They got ($20,000)
lo buy equipment. This sum was larger
than anything any of the old farts had
ever seen in their lives and they
couldn’t figure out how to spend it
wisely. They went out and bought two
(yes, two!) of just about everything (in
case one breaks down).

Now the Seniors' Club has two
TS440s, two handhelds, two power
supplies, and an autopatch (that, inci-
dentlly, seldom works, but they only
got one of them). Anyway, my point is
this: The seniors wanted to rest in the
secure knowledge that the new up-
starts would be subservient to them
because, after all, who knows more
about radios and equipment than a
“senior’"? Albeit to their dismay, a
number of us wanled to go a little fur-
ther and gel our Advanced license butl
we couldn’t because of the stifling at-
mosphere. Now, a number of us are
striving for that goal and anlicipate a
very near completion date. So, in re-
sponse o your column, you hit it right
on target!

| find 7310 be a very informative and
enlightening magazine. In fact, a bud-
dy of mine and | buy alternating months
and when we're finished reading we
leave it in our clubroom for the rest of
the members o peruse.

Greg Smith NBPPZ, W. Carroliton OH
| really love your editorials. It is nice to
finally find someone who thinks like |
do. | have been a no-code lech since
Augusl, and | am proud of my call. |
enjoy ham radio so much that | keep
Irying to make it better, but | don’t think
anyone is willing to help my crusade.

| am 21 years old and | go to Sinclair
Community College full time, majoring
in mass communications. | work part-

time for WDTN TV-2 here in lown as a
robotic camera systems operator/pro-
grammer/crew trainer. | also produce
my own television shows at the local
public access cable station. | am very
busy, but yet | manage to have time to
participate in the number one hobby in
the world.

When | got some spare time | decid-
ed lo spearhead an effort lo slart an
amateur radio club at the college. | nev-
er imagined | would get so much nega-
tive reaction from the Student Govern-
ment Association. They must approve
all clubs. | had done some research
and found oul thal al one time there
had been a ham club there, but it died
over five years ago. There is still station
equipment being slored on campus,
and the triband beam is still up on lop
of one of the buildings, in decenl
shape. So when | approached the SGA
with my idea, they said, "It wouldn’l
appeal to enough students.” That's a
bunch of crap. | personally know seven
hams on campus, two of whom teach
classes at the school and would be will-
ing to sponsor the club. In a school thal
has over 20,000 students enrolled, |
calculate between 15% and 20% are
hams, scanner buffs, SWLs, or are in-
terested in learning about ham radio.
That is more than the basketball team,
the chess club, or any other organiza-
tion on campus. | believe the key 1o
making such a club successtul i1s in the
way it is marketed and how visible it is.
What could be a better teaching aid for
a studenl in social studies who wants o
learn about foreign countries? Or a
communicalions major who wants 1o
develop skills? Or an electronics slu-
dent who needs hands-on training? All
of these areas have polenlial. The SGA
is too narrow-minded to see this.

Another area | think needs to be im-
proved in ham radio is the upgrading of
no-coders. | have found that the local
ham club doesn’t seem receptive when
asked if they would provide a code-only
course for us to upgrade o Technician-
plus status. They say they already offer
Novice and General classes. Well, |
don't need the Novice theory, and |
don’'t know the code well enough to
take the General class. | am struggling
through with the tapes and computer
programs, so one way or another |
WILL pass the five-word code test be-
fore | attempt to take the General class.

Once | do manage to upgrade | will
be in a unique position to teach ham
radio: Public Access Television. | can
produce a training show for those still
interested in the Novice ticket, the no-
coders wishing to gel code, and the
people who want to gel a no-code li-

cense. | guarantee it will be a lol more
convenient than the occasional class-

es the local club offers. It might just
make our stalwart leaders gel off their
duffs and do something constructive
for the hobby, once they see an in-
crease of people lesting, and a de-
crease in altendance in their classes.
As you can see, Wayne, | am doing
something. | am trying 1o promote our
hobby, and | am trying to infuse fresh
blood into it. | and others like me are
the future of not only ham radio, but
America in general. Are we going 1o sil
back and accept tired old practices,
just because thal was the way things
were done in the past, or are we going
to change things and move into the
"80s? After what | have gone through,
and confinue o struggle against, | can
see why, after all the years, you have
been doing whal you do, and why you
continue to do it. [iEl



73Has Moved

73 Amateur Radio Today has a new head-
quarters. As of March 31, 1992, our address
will be: 73 Amateur Radio Today, 70 Route
202 North, Peterborough NH 03458; tele-
phone: (603) 924-0058.

Brlnglng the Novice Class
Under the VEC System

Number 3 on your Feedback card

Attorneys for the American Radio Relay
League and the W5YI-VEC have filed sepa-
rate petitions for rulemaking with the Feder-
al Communications Commission requesting
that future Novice class amateur radio license
examinations be administered under the cur-
rent VEC System.

The W5YI-VEC and the American Radio Re-
lay League VEC together account for approxi-
mately 80% of all operator license examina-
tions administered in the VEC System. The
WSYI-VEC petition was filed on February 26
and coordinated with the ARRL request filed
the following day.

The privatization of the amateur operator
license examination function from the govern-
ment to the VEC System hasturned outtobe a
success story, of which the FCC and the ama-
teur community can rightfully be proud. Ac-
cording to FCC statistics, last year 103,251
applicants were served at 8,118 test sessions,
an increase of 62% over the previous year.

WSYI-VEC pointed out that “Newcomers
have flocked to the service via the Technician

class license, despite the fact that the exami-
nation setting is less formal than the Novice
class setting, and despite the fact that they
may be charged a modest fee to defray the
cost of the examination.” TNX W5YI Repon,
March 15, 1992.

Armed Forces Da
Communication Gelebration

On Saturday, May 16, 1992, the Army,
Navy, Marine Corps and Air Force will
cosponsor the 43rd Annual Armed Forces
Day Communication Celebration. The Ama-
teur Radio Program, presented in celebration
of Armed Forces Day per Department of De-
fense directives, will feature the traditional
military-to-amateur crossband communica-
tion test and message receiving test. The tests
give amateur radio operators and shoriwave
listeners an opportunity to demonstrate their
individual technical skill and to receive recog-
nition from the Secretary of Defense or the
appropriate military radio station for their
proven expertise.

The proceeding will include operations in
continuous wave (CW), single sideband voice
(SSB) and radioteletype (RTTY). Participating
military radio stations will award commemora-
tive acknowledgement (QSL) cards to ama-
teur radio operators achieving a verified two-
way radio contact. Special commemorative
certificates will be awarded to anyone who
receives and accurately copies the Armed
Forces Day CW and/or RTTY message from
the Secretary of Defense. All contacts must be

acknowledged by QSL card or certificate to
validate military interest in these operators.

Military-to-amateur crossband operations
will take place from 16/1300Z (UTC) to 17/
0200Z (UTC) May 1992. Military stations will
transmit on selected military frequencies and
listen for amateur radio stations in the ama-
teur bands indicated below. Frequencies as-
signed below are the “Assigned Frequency.”
To derive the ““Window Frequency,'’ drop 1.5
kHz from the ""Assigned Frequency'’ for USB.
For example: 4005.0 kHz (Assigned Freguen-
cy) — 1.5 kHz = 4003.5 kHz (Window/Dial
Frequency). The military operator will an-
nounce the specific amateur band frequency
being monitored. Duration of each contact
should be limited to three minutes.

Ham Testing Fraud

The FCC has used amateurs working in
an undercover sting operation to investigate
alleged VE testing fraud at ham radio schools
in California. The FCC acted on complaints
that applicants were able to buy Extra class
licenses at some VE test sessions and in some
amateur radio schools.

The undercover hams, posing as appli-
cants, used concealed tape recorders. Evi-
dence of wrongdoing was found, according to
the FCC, but no names have been released,
pending completion of the investigation. TNX
“The Birmingham,"” newsletter of the Birm-
ingham (Alabama) Amateur Radio Club,
February 1992, and the ARNS Bulletin, March
1992.

Station Military Frequency  Emission Amateur Bands  Station Military Frequency  Emission Amateur Bands
AAE 4030.5 kHz LSB 80 Meters NMN 7393.0 kHz RTTYICW 40 Meters
Army HF/MARS Radio 7358.5 kHz RTTY/CW 40 Meters Coast Guard Comm. Area Masler Station
Facility 139945 kHz USB 20 Meters Cheasapeake, VA
Fort Sam, Houston TX 20941.5kHz Ccw 15 Meters
miwe e ol o S S
AAH 4021 5kHz LSB B0 Melers 7365.0 kHz CwW &0 Meters
ARMY HF/MARS Radio Facility 6988 0 kHz RTTYCW 40 Maters 10259.5 kHz Cw 30 Meters
Fort Lewss, WA 10151.5kHz uSB/ICw 30 Meters 13827 5kHz RTTY 20 Meters
14488 5 kHz use 20 Meters 139755 kHz cw 20 Melers
209750 kHz use 15 Meters 143755 kHz us8 20 Meters
20985.5 kHz RTTYICW 15 Meters 206250 kHz Uss 15 Meters
278200 kHz us8 10 Meters 248050 kHz Cw 12 Melers
AAR 40335 kHz LS8 B0 Meters honadad Uos Wil
ARMY HF MARS Radso Facility 73095 kHz RTTYICW 40 Meters NPL Naval Comm. Stabion 7382 5 kHz ATTY 40 Meters
Fort Bragg, NC 14440 0 kHz use 20 Meters San Diego, CA 14385 0 kHz use 20 Meters
20105.5kHz usBe 15 Meters :
NZJ) Marine Corps Air Sla. T375.0 kHz RTTY 40 Meters
27810.0kHz uss 10 Meters El Toro, CA 14480.0 kHz USB 20 Meters
AlIR 4025.0 kHz LSB B0 Meters Meters
89th Communications Group 6995.5 kHz Cw 40 Meters \l:.':l mw 5 RAcHo Oton g;:: :$ Eﬁ? ﬁ Melers
7315.0 khz LS8 40 Meters ' 13992.5 kHz ATTY/CW 20 Meters
Andrews AFB 13886.5 kHz ATTY 20 Meters 1 44{!3.5 kHz Use 20 Melers
Washington, D.C. 13997 .5 kHz CW 20 Meters Elﬂﬂﬁdﬁ kHz USB 15 Meters
14408.0 kHz UsSe 20 Meters ! !
a. Stations copylng AIR send entries to:
NAM 4005.0 kHz use B0 Metars Armed Forces Day Celebration
Naval Computer Telecommunication Area 14400.0 kHz USB/RTTYICW 20 Meters BOCG/DOIM
Master Station LANT Andrews AFB, D.C. 20331-6345
Norfolk, VA b. Stations copying NAM, NAV, NMH, NMN, NPG, NPL, NZJ and NAV-8 send entries 1o:
NAV HO 7372.5kHz RTTY/ICW 40 Meters Armed Forces Day Celebrabon
Navy-Marine Corps MARS Radio Station 143895 kHz use 20 Meters HQ Navy-Marine Corps MARS
Cheftenham, MD BLDG-13 NAVCOMM DET Cheltenham
Washington, D.C. 203975161
NAV-84008.5 kHz Various 80 Meters : B
DIRNAVMARCORMARS REG EIGHT 14820 0 kz Varous 20 Meters e Rty T
530 Paltier Ave. Department of the Army
Honolulu, HI 18900.0 kHz Various 20 Meters U.S. Army Information Systems Command
NMH 4015.0 kHz Cw B0 Meters ATTN: ASOP-HF
Coast Guard Radio Station 71346.5 kHz LS8 40 Meters Fort Huachuca, AZ 85613-5000
Alexandria, VA 14440.0 kHz RTTY/ICW 20 Meters (This is a partial listing. For a complete list of frequencies and modes, contact one of the
209375 kHz uss 15 Meters stations listed above.)
Table 1.
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Number 4 on your Feedback card

Poor Ham’s Dynamic
Component Analyzer

Build your own circuit detective.

s technology becomes more complex,

A the test equipment needed to trou-
bleshoot problems becomes more complicat-

ed as well. Twenty years ago, the only test
gear required to repair virtually any con-
sumer electronics product was a VOM, and
an oscilloscope was a luxury many had to do
without. Today, an oscilloscope is a must!

One of the newer diagnostic trends in-
volves the use of active component analyzers.
Part oscilloscope, part curve tracer, and part
signal injector, these units typically fall into
two categories: self-contained portables with
built-in CRT, and accessory units (usually
part of a test jig) designed to be used with an
outboard oscilloscope. Both types are priced
beyond the reach of the average ham or elec-
tronics hobbyist, with prices ranging from
$400 to $1,000!

After a bit of research, it became apparent
that all these units functioned on the same
principle. The analyzer supplies a current-
limited AC sine wave to the device being
tested, and displays the resulting current and
voltage relationships on an X-Y display
CRT. This creates a ‘‘signature,’’ a unique
pattern which identifies the characteristics of
the device being tested. The commercially
available units also feature a myriad of bells
and whistles, such as automatic signature
comparison, various test frequencies, wave-
form storage, etc.

Since I already owned an oscilloscope, all I
needed was an accessory-type analyzer. I sat
down at the drawing board and came up with
the Poor Ham’s Component Analyzer. Al-
though this unit lacks the bells and whistles of
the big bucks analyzers, its basic effective-
ness and operation are identical. The project
itself is very easy to assemble, and requires
only a handful of common junk box or ham-
fest parts. All components also have a high
“‘fudge factor’” and can be substituted for
almost anything the

by T. S. Rowinski KA1IMDA
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Figure 1. Theoretical circuit diagram.

How it Works

The basic circuit theory 1s quite simple (see
Figure 1). A load is fed by an AC source
through a current-limiting resistor. A voltage
reading at point V2 indicates voltage across
the load. According to Ohm'’s law (E = I/R),
resistor Rx will develop a voltage drop pro-
portional to the current passing through it.
The higher the current drawn by the load, the
higher the voltage drop across Rx. A voltage
reading taken at point V1 1s directly propor-
tional to the current drawn by the load. If the
load is purely resistive, both V1 and V2
would rise and fall together as the source
voltage increased and decreased through each
cycle. If we replace the load with a non-linear
device such as a diode, V1 and V2 would no
longer read in unison. During the first half-
cycle the diode might be reverse biased, giv-
ing a high voltage and low current reading.
During some point of the next half cycle, the
diode would become forward biased and con-
duct, producing a high current and low
voltage reading. If an X-Y oscilloscope were
connected across points V1 and V2, the scope
would display the diode’s switching signature
and become a dynamic component analyzer!

The actual circuit is not much more compli-
cated than that! (Refer to the schematic in
Figure 2.) Transformer T1 converts the 120
volt AC current to 12 volts across the full
secondary winding, or 6 volts across the cen-

ter tap to either end. Resistors R1 (50 ohm, 1
watt) and R2 (10k ohm, 1/4 watt) limit the
maximum current which can be obtained
from T1 on the low and high range respec-
tively, and create the voltage drop which is
fed to the scope vertical amplifier via J1 to
display current. Note that the parts list shows
two 100 ohm resistors for R1—this is because
Radio Shack doesn’t stock a 50 ohm, 1 watt
resistor, so0 we make our own by connecting
two 100 ohm resistors in parallel. If a 1 watt
resistor between 47 and 56 ohms is available,
it can be substituted for the resistors shown
for R1 in the parts list. Switch S2 is a DPDT
type and acts as a range selector. Section S2B
switches between the 6.3 and 12.6 volt wind-
ings of T1, while section S2A connects the
scope vertical input via J1 to the appropriate
current-limiting resistor. The test leads are
connected to J3, and the oscilloscope hori-
zontal amplifier measures voltage at J2. 11 is
a neon lamp assembly with built-in dropping
resistor and acts as a power-on indicator.
Switch S1 serves as the main power switch,
and fuse F1 provides over-current protection
in the event of shorted wiring or transformer
windings.

Construction

Before beginning construction of this pro-
ject, please remember that this circuit is
powered by 120 volt AC current. The
voltages present on the primary side of T1
canbe LETHAL! ALWAYS UNPLUG THE
UNIT FROM THE ELECTRICAL OUT-
LET BEFORE OPENING THE CASE!
Likewise, never attempt to troubleshoot or

modify the dynamic component analyzer
while the circuit 1s live. When working on the

unit, do not rely on the front panel power
switch to remove power—always unplug the
power cord! For additional safety, I recom-
mend that the unit be assembled in a plastic

case—do not use a

builder has on hand.
For those without a
junk box, a parts list of
Radio Shack equiva-
lent part numbers 1s

included. The best
news, though, is that

total cost of construc-
tion, if all parts are

o
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metal chassis! If using
a polarized power
cord, connect the
wider blade to one end
of T1's primary and
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purchased new, is less

and layout is non-
critical, and virtually
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than $25!
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Figure 2. Schematic diagram for dynamic component tester.

any form of construc-



see it....
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%‘% . 52;:'_' ff:'i e o | he PK-88 is becoming one of the most
SE e ' widely used packet controllers in the
world. In some areas, it 1s outselling 1ts

closest competitor by 10 to 1!

ith the built-in 18k byte maildrop,

you can use it as a "mini-BBS" in
your area, and even automatically forward
and reverse-forward traffic with your local
PBBS. Or, just use it as a packet controller
to help you catch that rare DX on your

local DX packet cluster.

he PK-88 can be used with a dumb

terminal or any computer with an
RS-232 port and a communication software
program (such as PC-Pakratt-88).

he PCB-88 includes all the
features of the PK-88 (above),
and 1s easily installed in your IBM PC
or compatible computer. Even if your
1 shack 1s short on space, you can still
==Vl have the best packet setup available.
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n addition to the PK-88’s features,

the PCB-88 also includes TAPR’s
state machine DCD circuit and
modem disconnect header for added
performance and convenience.

. , U L o help make setup and operation
e et Sl a breeze, we’ve included AEA’s

b Y he phE L

e w L S F
A TR i - L
S

e powerful yet simple PC-Pakratt-83
S software and an AC-1 12 VDC adapt-
er (keeps the PCB-88 on when the

R computer is off — U.S. models only).

o %g e he PK-88 and PCB-88 packet
' i controllers are the best money
can buy, and that’s no illusion!
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tion can be employed, such as perf board,
printed circuit board, or point-to point wir-
ing. The prototype incorporated point-to-
point wiring across a single, insulated solder-
lug terminal strip. The unit can be housed in
nearly any type of enclosure, as long as the
material is non-conductive. The original unit
was built into a 5-1/4" wide, 2-1/2" high, 5"
deep plastic project case, which allowed for
an open, uncluttered parts layout. If the se-
lected enclosure has no provisions for air
circulation, drill five or six 1/4" holes in an
inconspicuous area to allow for the escape of
heat generated by transformer T1. Although
T1 operates at a relatively cool temperature,
heat build-up could become a problem if the
analyzer were housed in a small, non-vented
enclosure and operated for extended periods
of time. Although Radio Shack appears to
have discontinued the enclosure used in this
article, they offer a number of other suitable
enclosures. Figure 3 shows the front panel
layout used for the original. I used BNC jacks
for J1/J2/J3, although banana jacks or five-
way binding posts could have been used just
as easily. When wiring the jacks, pay close
attention to the polarity—all three jacks
should have their negative (shielded) lead
hooked to the same point. Reversing the con-
nections on one jack will cause the analyzer to
display erroneous patterns or not work at all!

For those who prefer to roll their own with
whatever parts are on hand, only a few simple
calculations are needed to design a functional
unit. Transformer T1 is the heart of the pro-
ject, and must have a center tap secondary
with a terminal voltage between 9 and 20
volts AC. Let’s assume the builder has an 18
volt transformer on hand. We need to calcu-
late the ohmic value for R1 to limit current in
the low range (R1) to no more than 125 mA.
Our hypothetical transformer develops 9
volts across half the secondary, so we use
Ohm’s law (R = E/I) which gives us R =
9/.125 (remember to convert milliamps to
amps), or 72 ohms. The next highest value

RANGE FOWER
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TEST OFF
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Figure 3. Front panel component layout.

commercially available resistor i1s 100 ohms.
Using I = E/R, we can calculate the actual
current as [ = 9/100, which produces 0.09
amp, or 90 mA. To calculate power rating,
we use the formula P = IE. Plugging in the
numbers, P = 0.09 X9, or 0.81 watts. Thus a
100 ohm, 1 watt resistor is required for R1.
To calculate the value of R2, we use 18 volts,
since the entire transformer winding is used
in HIGH range, and we want to limit current
to a maximum of 1 mA. Using R = E/I, we
getR = 18/0.001, or 18,000 ohms. The next
highest commercially available value is 22k
ohms. Calculating for actual current using I
= E/R produces I = 18/22,000, or 0.00081
amps (0.81 milliamps). Power rating (P =
IE) calculatesto P = 0.00081 x 18, or 0.0145
watts. So, for R2 we need a 22k ohm, 1/4
watt resistor. Using this example, it is possi-
ble to quickly calculate the proper component
values and for virtually any transformer!

Initial Check Out

Before plugging in the analyzer, a few
safety checks must be made to insure proper
wiring and operator safety. The values listed
below are for units built with the parts speci-
fied in the parts list. Set a VOM or DMM to
the OHMS x1 range, and connect it across the
analyzer’s power cord. The meter should
measure infinite resistance with S1 set to
OFF, and about 160 ochms with S1 in the ON
position. Next, connect one lead of the meter
to the negative (or shield) terminal of J3, and
touch the other lead to the shield connection

of J1 and J2. The meter should read 0 ohms
(dead short). Connect the meter across J1 and
read the resistance—it should be about 50
ohms with S2 in the LOW position and 10k
ohms with S2 in the HIGH setting. Switch the
meter to the highest resistance range avail-
able (RxIM on a VOM, or Rx20M on a
DMM). Connect one meter lead to a blade on
the power cord, switch S1 to the ON position,
and touch J1, J2, and J3 with the other lead
(be sure to check both the shield and the
center contact). If a metal case was used,
touch the case as well. The meter should read
infinite resistance. Move the meter lead on
the power cord to the other lug and repeat the
above tests. Again, the meter should read
infinite resistance. If the meter reads any
resistance at all, stop and check the wiring.
Do not proceed to the next step unless all the
above tests check out correctly!

Plug the analyzer into a 120 volt outlet, and
turn switch S1 on. Indicator lamp I1 should
glow. Switch the VOM or DMM to read AC
volts, and hook the leads across J3. About 6.5
volts should be present with S2 in the LOW

position. Switching S2 to HIGH should cause
the voltage to increase to approximately 13

volts. Connect the meter across J2—the same
readings should be observed. Connect the
meter across J1—it should read 0 volts. Now
short the terminals at J3. The meter should
indicate around 6.5 volts with S2 in LOW and
around 13 volts with S2 set to HIGH range. If
all readings were correct, the analyzer is
working properly.

Analyze Any Situation

Now we’re ready to put the component
analyzer to work. Set up the oscilloscope for
X-Y operation, and connect J1 to the scope’s
vertical input and J2 to the horizontal input,
making sure the scope inputs are set to DC
coupling. Do not use AC coupling, as the low
frequency reactance of the scope’s internal
DC blocking capacitors may distort the wave
form. Turn the analyzer on, set range switch

— {1

| | I | I I I | | | | i

i

i i | i [ I | I | L L

8.

h.

Figure 4. Typical component signatures: a. Open circuit; b. Short circuit; c. Resistor; d. Capacitor/inductor; e. Good P-N semiconductor
Junction, f. Zener diode; g. Leaky semiconductor junction; h. Non-linear resistance.
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MFJ 20 Meter CW Transceiver

. . . throw this finy CW rig in a corner of your briefcase and enjoy DXing and
ragchewing wherever you go . . . you get a high performance superhet receiver,
crystal filter, RIT, AGC, vernier tuning, sidetone, speaker, 5 watt transmitter, semi-

break-in, more . . .
MFJ-9020

S 1 7995

e |5 Meter and other bauds
available soon

* Free MFJ-9020 manual
® Unconditional Guarantee
for one full year

Throw this tiny CW rig in a cormner of your
briefcase and enjoy DXing and ragchewing
wherever you go.

You'll turn lonely nights into exciting
adventures as you contact fellow amateurs
around the world.

20 Meters i1s open day and might so you can
operate whenever you have a free moment.

With 5 watts you'll have plenty of power to
work the world even with a makeshift antenna.

At home with a good dipole, vertical or
beam, you’ll be able to work almost anyone
you hear — can you mmagine eaming DXCC
with 5 watts?

Big gun DX’ers: Try a new DX challenge
for the price of a simple station accessory.

It’s enough to be your only ng — you
get a high performance su receiver, razor
sharp S—pnlc crystal filter, AGC, vernier

sinewave sidetone, built-in in speaker,
!ﬂdphnne jack, adjustable semi-break-in, up to
5 watts output plus much more.
Covers Inw::r 20 Meter CW band, 14.000
to 14.075 MHz. 6x6'2x2% inches. Weighs
1-3/4 1b. Uses 12-15 VDC. Optional plug-in
Curtis chip keyer, narrow audio filter,
antenna tuner, power pack and antenna.

High Performance Superhet Receiver

You get a high performance superhet
receiver with a selective double tuned front
end and double-balance mixer. It's sensitive
enough to copy weak DX signals down to the
noise floor yet resist overload when a strong
local comes on.

What you hear is what you get — images
and birdies are eliminated with this single
conversion design and a high 10 MHz IF.

A ball bearing reduction drive and linear fre-
qugﬁ readout gives you smooth IS¢ tuning.

watt of audio gives you plenty of
volume from headphones and built-in spcakcr

Razor Sharp Selectivity
You'll slice through QRM and pull weak
ones out of the mud with an 8-pole crystal
filter that gives you razor sharp selectivity with
steep si skirts.
Automatic Gain Control (AGC)

Weak DX signals are Mjust as loud as strong
local ones because the MFJ-9020 graceful
Automatic Gain Control (AGC) keeps your

_____ MODEL MFJ-9020

nuts are used — not sheet
nwtaﬂilsscrﬂws, S
power-on .
transmit LED and SO-239
coax connector for antenna.

At 0
i d, KIBQT
The MFJ-9020 was

designed by Rick
Littlefield, K1BQT. He's
known worldwide for his
reliable high-performance
transceiver designs and

audio level constant.

You get smooth break-in
MFI's exclusive AGC Recovery Circuit™
you instantaneous transmit recovery.

True Receiver Incremental Tuning (RIT)
True Receiver Incremental Tuning (RIT) lets

you dodge QRM and compensate fﬂr drift

without moving your transmit frequency.

operation hﬁ:au:sc
gives

orm fny &ﬁ%rﬁw
SAVE $30

MFJ-9120

Save ¥30! $209s0
buys complete
MFJ CW Station.
Include; MFJ-9020
transceiver,
MFJ-971 tuner,

MFI4112 power
pack, MFI-1760
antenna . . . order -
MFJ-9120. $329.80 if purchased separately.

Enough Power to Work the World

With 5 watts you'll have plenty of power to
work the world even with a makeshift antenna.
You can use any antenna with an SWR up
to 3:1. The MFJ-gDZID is rugged enough to
withstand momentary antenna opens or shorts
without damage.
If you're really into QRP you can reduce
your power down to milliwatts.
A pleasing sinewave sidetone lets you
monitor your sending.
Ynu also get quiet adjustable semi-break-in
JUSEﬂh e automatic transmit offset.
ou’ll get hours of battery operation —
draws. nnl}f 50 ma. receive, 1 amp transmit.

Looks Great!

The MFI-9020 is housed in an attractive
matte-black aluminum enclosure with a deluxe
brushed-aluminum front panel and matched
knob set. Machine screws and pressed-in PEM

M3 PORTANLY Py *Hl PARH

L R 5

NUMETOUS papers.
K1BQT has given careful attention to board

layout, heatsmkmg, mechanical rigidity, voltage
and selection to ensure
le operation reliability.
It meets or exceeds all FCC requirements.

Comes fully assembled, tested and

guaranteed to work
Your factory built MFJ-9020 is ready to
work DX right out of the box. It’s not a kit
of parts you have to put together and hope
you can get to work.

Free MFJ-9020 Manual
Manual includes instructions,
setting up your station, DX techniques, antenna
su ns, trouble shnntmg guide, theory of
ration, ah nt procedures, parts
placement, schematic, list and more.

For free MFJ-9020 manual write or call MFI.
Plug-in Keyer and Narrow Filter
MFJ412 Curtis chip iambic keyer, $39.95.
MFJ-726 narrow audio filter, $29.95. Has

In/Out switch.

Each plugs into MFJ-9020. Controls on rear
panel. No soldering or modifications needed.

No Matter What™ Guarantee

You get MFJ's famous one vear No Matter
What™ unconditional guarantee. That means
we will repair or replace your MFJ-9020 (at
our option) ne matter what for a full year,

Continuing Service
MF] Customer Service Technicians will
help you keep your MFJ-9020 performing
flawlessly — no matter how long you own it.
Just call our toll-free help line
800-647-TECH(8324) — an MFJ exclusive.

Made in USA

The MFJ-9020 is made in the USA. Help
our fellow Americans by keeping our money
here — buy Made in USA.

Call Your Favorite Dealer Today

ov DXing and ragchewing wherever you
go. ? H your ?ﬂ\-’ﬂﬂh’: dealer today and get
your MFJ-9020. Don’t leave home without it!

Other Bands Available Soon

MF) CW Transceivers for 15 Meters and
other bands available soon. Watch for them.

MEFE]J Portable Operating Accessories

MF] Portable Antenna Tuner

-.-0850

MF}971 Has Cm—deIe SWR/Wattmeter,
$7995 covers 1.8-30 MHz, balun for
balanced lines, 200 watts PEP. Tunes

coax, balanced lines, random wire, Wattmeter
has two . Tiny 6x6%x2'% inches matches
MFJ-9020. Fastens to MFJ-9020 and/or
MFJ4112 Power Pack to form single unit.

MEF] Portable Power Pack

-y -

. L - " _F T '

MFI4112  Portable Battery/AC Power Pack
$399%5

for MFJ-9020 or other low power
transceiver. Provides 12 VDC from
eight D cells (not mcluded) or from 110 VAC.
6x6'%2x2% inches matches MFJ-9020. Fastens to
MFJ-9020 and/or MFJ971 Ponable Antecnna
Tuner to form single unit.
CIRCLE 86 ON READER SERVICE CARD

MEF]J Portable Antenna

MFJ-1760 Efficient 20 Meter dipole.

‘mLJg]ﬁWIgmeasymcam " to put
up. owmﬁrmmbkqmm“m MFJ-9020.

Nearest Dealer/Orders: 800-647-1800
Tedmic:al Help: 800-647-TECH (8324)

puarantee » 30 day money back
mmm}mmmm Free catalog

MF MF] ENTERPRISES, INC.

Box 494, Miss. State, MS 39762
(601) 323-5869; TELEX: 53 459
FAJL :mn 323-6551: Add $6sh.
MF]J .

affordable
IW’ MFJ Erln:rru'lmm Inc.




S2 to HIGH, and then switch the scope on. A
horizontal line should appear on the CRT.
Now short the test leads at J3, and the trace
should become a vertical line (if these dis-
plays are reversed, swap the connection to the
scope). Never turn the analyzer off with the
scope on, as this will stop all trace sweep on
the oscilloscope, and the resulting stationary
spot could burn the CRT if left in place too
long! Adjust the scope’s input attenuators to
obtain a nearly full-scale deflection on the
CRT in both axes (about 5 volts per division).
The actual attenuator setting or scope calibra-
tion is unimportant, since we are not interest-
ed in measuring absolute voltage or current
values. The trace shape is the important
thing.

The dynamic component analyzer can be
used to test discrete components in or out of
circuit, and can also be used to isolate defec-
tive stages in complicated circuits. To test
components out of circuit, clip the compo-
nent across the test leads at J3, and observe
the waveform displayed on the oscilloscope.
Small signal diodes, transistors, and IC chips
are tested in LOW range, while power tran-
sistors and rectifiers should be tested using
the HIGH range. Resistors, capacitors, and
inductors can be tested on either range—sim-
ply select the range which gives the most
detailed display. When testing capacitors,
pay attention to the voltage rating, especially
on electrolytics!

Testing components in circuit, or attempt-
ing to isolate a defective stage, requires a
slightly different procedure. First and most
important, do not attempt to use the analyzer
on powered circuits! Always make sure the

Dynamic Component
Analyzer Specifications
Maximum open-circuit test voltage:
Low Range : 9.3 VAC peak (6.5 V RMS)
High Range: 18.8 VAC peak (13 V RMS)
Maximum short-circuit current;
Low Range : 123 mA rms
High Range: 1.2 mA rms
Test Frequency: 60 Hz
Input voltage: 120 volts AC
Maximum input power consumption:
Low Range : 1.8 watts
High Range: 1 watt

41 42

Terminal Strip

Fi O
D T
i
o]

J.L

cB—E>—

F1 110 WAC

Front Panal - Rear View

Coze Botbom - Inside Wiew

Figure 5. Wiring diagram.

device under test is disconnected from its
power source, or severe damage could occur
to the analyzer, scope, or unit under test. This
warning holds true for the commercial units
as well. Dynamic component analyzers are
not meant to be used on live circuits!

To properly test a component in circuit, a
known-good “‘reference’’ circuit is required,
since multiple current paths will tend to dis-
tort the analyzer signature. The test leads are
alternately placed across identical points on
the good and bad boards. Although the result-
ing pattern may not look anything like it
should, the scope traces should be identical
between the two boards. When identical test
points produce different signatures, the tech-
nician has found the defective stage, and fur-
ther comparison on a part-by-part basis
should quickly weed out the defect. Although
most readers don’t have a spare TS-4408S or
IC-735 lying around, this is still a viable
troubleshooting technique for audio equip-
ment. Most faults with stereo components
typically involve only one channel. Thus, the
functional channel can be used as the refer-
ence for the bad channel!

Component Signatures

Most components under test will produce
one of eight main types of traces, or signa-
tures. An open circuit (Figure 4a) produces a
horizontal line, while a dead short will pro-

duce a vertical trace (Figure

12 73 Amateur Radio Today ¢ May, 1992

4b). A resistor will produce a
Parts List for Active Component Tester diagonal 1|n*:=.', {Flgure 4c), the
Qty. Description SymbolRS#Price angle of which will depend on
1 12.6V CT transformer T1273-1365$4.29 the value of the resistor. Very
1 6-foot AC power cord P1278-1255%$1.19 low resistances will produce an
1 5-point lug strip 274-6884/$1.29 almost vertical trace, while
1 SPST toggle switch $1275-624$2.29 very high resistances will tilt
1 DPDT toggle switch S§2275-626$2.59 the trace just slightly off the
: ;‘Eﬂ"r:alﬂc';ﬂ assembly 11272-7052/$1.79 horizontal baseline. Capacitors
e 270-7382/$.99 and inductors cause the trace to

1 120V, 1/4A fuse F1270-12713/$.79 .
2 100 ohm, 1W resistor R1*271-1522/$.29 appear as an oval (Figure 4d).
1 10 k ohm, 1/2W resistor R2271-0312/$.25 The shape and angle will vary
3 BNC chassis mount jack J1-3278-105$1.39/ea. from a very narrow ellipse to a
1 plastic case 270-250$3.99 large, broad circle, depending
on the actual value of the com-
Total cost of project: $23.92 ponent under test. A good P-N
*Connect the two 100 ohm, 1 watt resistors in parallel to semiconductor junction should
create the 50 ohm resistor needed for R1. appear as a right angle (Figure
4e)—a vertical line meeting a

horizontal line at a very sharp, well defined
90 degree angle. A skewed vertical line, or a
rounded, poorly defined intersection between
the two lines (Figure 4g) indicates a leaky
semiconductor junction. If the pattern ap-
pears reversed, or upside-down, don’t wor-
ry, as it is a function of test lead polarity. A
zener diode should produce a stair-step type
pattern (Figure 4f). Again, it doesn’t matter if
the pattern appears upside-down from the
example—the overall shape and definition of
the right angles are the important things. Fi-
nally, a non-linear resistance will produce the
trace shown in Figure 4h. Non-linear induc-
tance and capacitance will produce a similar
trace, except that it will appear as an ellipse
instead of a line. Three terminal devices such
as transistors are tested as three discreet P-N
junctions. Hooking the test leads across the
emitter and base, the base and collector, and
finally the emitter and collector, should pro-
duce traces for a good P-N junction, a good
P-N junction, and an open circuit, respective-
ly. Although it may seem a bit complicated,
the basic patterns are easily learned within a
few hours. The quickest way to learn is to
grab a handful of junk-box parts and observe
the signatures each produces!

The prototype unit described in this article
has been in use for a little over six months
now, and has proven itself extremely useful,
especially in testing semiconductors. I previ-
ously tested transistors with an industrial di-
gital multimeter with a built-in diode test
function. I was literally shocked to discover
how many of my surplus junk box power
transistors were actually bad! Although the
DMM indicated all the devices were good,
the component analyzer showed over 40% of
the devices suffered from excessive emitter-
collector leakage, poor junction perform-
ance, and gross non-linearities! And check-
ing junctions with the analyzer is twice as fast
as using the DMM, since there is no need to
reverse the test leads for front-to-back com-
parisons! The tester has also weeded out a
number of capacitors which were either leaky
or exhibited excessive amounts of series re-
sistance. All in all, the unit has easily paid for
itself many times over. The prototype was so
successful in the shack that I'm building a
second unit for the work QTH! @
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 Also Available ﬁﬁ Spe
For A Limited Time Only e
- Model 3000, Backlight/Beeper, Carry_
Case & TA-100s Whlp Antenna

All this for only $448,

L:\.
-:C.T--w

OPTIONS: o
TCXO 30 +
BLB30O

Back light & two step audible signal level indicator . $ ?5
CC30 CarryCase ... 815

TA100S Telescoping Whip Anferina ...............$ 12,

SRR, R W”Mlll

e R ]

1O = 8w @ F 0 5 Oy
| Factory Direct Order Line

-800-327-5912

(305)771-2050 - FAX(305) - 2052 5821 NE 14th Ave. « Ft. Lauderdale, FL 33334

5% Ship/Shandling (Max. $10) U.S. & Canada. 15% outside continental U.S. Visa & Master Card Accepted.
CIRCLE 28 ON READER SERVICE CARD
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MODEL 3000

Universal Handi-Counte

YOU CANT LOSE!
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Number 5 on your Feedback card

Log Periodic Dipole
Array for 2 Meters

Wideband performance in a small package.

wanted an antenna for back-

packing that would be very
portable, very small, have high
gain, a good f/b ratio, and cover the
whole 2m band. Not a small wish
list!

Consulting my trusty ARRL An-
tenna Book, 1 experimented with
quads (too bulky and fragile), ver-
ticals/ground planes (low gain and
not directional), and yagis (too big
physically, and small bandwidth).
Then I found what seemed to be my
dream antenna—the Log Periodic
Dipole Array. Never seen one?
Just look at the roofs in your neigh-
borhood—many TV antennas are
LPDAs!

The LPDA

In these antennas the elements
are all driven, and each half is fed
180 degrees out of phase with the
other. The feedpoint is at the front
of the antenna. All the characteris-
tics, such as SWR, gain, f/b ratio,
and pattern, are fairly constant
over the entire operating band-
width. This means you don’t have
to optimize the antenna for a small
segment of the 2 meter band. You
can work any mode anywhere in
the 4 MHz range and expect consis-
tent performance. At VHF and
above, the feeders can double as
the boom. This allows for simple,
solid construction. While all ele-
ments are driven in this system, not
all are active at any particular fre-
quency. As the operating frequen-
cy changes, so does the area of the
antenna that is resonant. The re-
maining elements act like reflec-
tors and directors. (The ARRL An-
tenna Book , 15th Edition, pp. 10-1
to 10-7.)

With the help of a spreadsheet,
scientific calculator, and lots of
tea, [ worked through the equations
to optimize a design. Believe me,
this is one antenna project where
math had better be your friend!

I arrived at a 5-element design

by Dave Koslow N2KLK

Photo A. Inside full view, horizontal polarization.

Photo C. Detail of the boom, element assembly and feedpoint
attachment.
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that gave 9 dB gain, about 15 dB f/b
ratio, and all on a 2-foot boom! My
finished antenna collapses to a bun-
dle about 25" x 1.5" and weighs a
little over a pound. Not too shabby,
huh? Because of its small size, this
is also an excellent “‘stealth’’ an-
tenna for condos that don’t like
hams. It looks just like a tiny TV
antenna. Its portability and high
gain also make it perfect for emer-
gency communications.

I built a prototype from plumb-
ing pipe and old bits of TV antenna
to prove out the design. Later, 1
made an interesting discovery—the
prototype’s performance was a
close match for the final version
that I machined!

My final antenna basically con-
sists of two parallel feeders of 1/2"
aluminum tube and five sets of ele-
ments of 1/4" aluminum rod. You
should be able to find this in any
good hardware store. The feeders
are held together with a fixed gap
by nylon hardware and washers.
(Sets of nylon hardware, sufficient
for two antennas, are available for
$4 from: Dave Koslow N2KLK,
3315 Hamilton Rd., Fairlawn NJ
07410.)

Clearly, here 1s a case where
measurement, not material, is im-
portant. I have included data on
various element and feeder diame-
ters so you can build one out of
what you have at hand.

Construction

You will need some basic metal
working tools and skills. Later in
this article I have included some
alternative suggestions for con-
struction using simpler techniques.

Cut the two boom sections fo
27". You will need a drilling jig
and drill press to make accurate
holes. I made up a block of wood,
slightly longer than the boom sec-
tion, with a **V’’ notch about 3/8"
deep down the long axis. Lay the
boom section in the groove and



ORDERS 1-800-TRU-HAMM
IN-STATE 1-313-771-4711

‘ MiChigafl Radi B4t 2 SERVICE 1-313-771-4712 |8

FAX SERVICE 1-313-771-6546
SALES SERVICE
23040 Schoenherr, Warren, MI 48089 WANTED: QUALITY USED GEAR, CASH OR TRADE

OPEN MON-FRI 10-6, SAT 10-4, SUN CLOSED TERMS: o
Prices Do Not include Shipping. i
| v Price and Availability Subject to
KE NWOOD Change Without Notice
HT'S o Most Orders Shipped The Same Day
MODEL DESCRIPTION LIST A
TH-2254 21 5W SCANNG DEL 309.95 CALL COD’s Welcome (34.00 + shipping) Y A ES U
TH-27& 20 2-5W MICHD 400ME 418,95 CALL HT'S ==
TH-ATA TOCM 2-5W MICRO 420,95 CALL
TH415 TOCM 2W SCANNG DEL 41995 CALL MODEL DESCRIPTION LIST OURS
TH-TTA 2ZMTOCM DEL DUAL B 599,95 CALL FT-411E 20 2-5W SOMEM CTCSS 405.00 CALL
FT811 TOCM 2-5W SOMEM 40500 CALL
MOBILE VHFIUHF HT'S FT-a70 2MITOCM 2-5W S0MEM 481 .00 CALL
MODEL DESCRIPTION LIST OURS MODEL DESCRIPTION LIST OURS! FT-26 2M-5W WITH/DTMS PAGING 348.00 CALL
TH-241A A AW PROG MIC 480 05 CALL IC-02AT 284 5% 10MEM DTMF 459,00 CaLL FT-76 FA0MHZ-5W WITHOTMS PAGING  358.00 CALL
TM-3314 S20MHZ 25W PROG MIC 465 95 CALL IC-2GAT 2M 7¥W 1SMEM DTMF 429.00 CALL
| TmaaA 440MHZ 25W PROG MIC 479.95 CALL IC-25AT 2M 2-5W DEL MICRO 439.00 CALL MOBILE VHF/JHF
TM-T41A ZM/70CM? TRIBANDER B40.95 CALL IC-25RA EMISCANNER HT 599.00 CALL MODEL DESCRIPTION LEFE QURS
TWM-TS1A M Z5W ALL-MODE 5EE.95 CALL ME-24AT SBUTGCM DEL MICRO 499 95 CALL FT-2a081 28 25 ALL-SODE B10.00 CalLL
TET114 2 FEW ALLMODE BASE 1059.95 CALL KC-35AT 2300 2-5W MICRD 449 00 CALL FT-590/ B 10 ALL-MODE 752 .00 CALL
TE-Fa0a HATTOCM SATELUITE 150 58 CaLL Ho-aBAT TOCM 2-5W MICRD 448900 CALL FT-F36H 2WITOCM 22001 2 SAT 1522.00 CALL
IC-4SAA TOCMISCANMNER HT 589 .00 CALL FT-5200 2MITOCM DUAL BAND 749,00 CALL
HF EQUIPMENT IC-4GAT 70CM TW 15MEM DTMF 443 .00 CALL FT-6200 TOCMI1 2 DUAL BAND B99.00 CALL
MODEL DESCRIPTION LIST OURS IC-AEA 2MFTOCH DUAL MICRO BR800 CaLL FT-2400H o BOW LCD,CTOSS 419,00 CALL
T5-1408 HF COMP GEN COV 949,95 CALL MOBILE VHEIUHE FT-790RIl TOCM 25W ALL-MODE 661.00 CALL
TS-5905 HF/EM COMP GEN COV 1549 95 CALL WMODEL DESCRIPTION LIST QURS!
TS-4505 HF DELUXE COMP 1349.95 CALL 2594 20 FM, 25W 20MEM 448,00 CALL HE ERUNENT
T5-4505/AT HFDEL COMP TUNA 1549,95 CALL 6223 20 FM. 45W Z0MEM 479.00 CALL MOOR. e o 1 ﬁ
T5-8505 MF 12V DEL DDS 1699.95 CALL IC-3220A ZMITOCM 25W 40MEM 650,00 CALL Fl-TaTaK FIE LITTRVENT M repigen
TS-ASNAT HF 12V DEL TUMRA 189985 CALL ICogeanH SIATOCH A5 SOMEM BOD, 00 Call FI757GX HF COMP GEN COV 1089.00 CALL
FT-TE67GX HF 21/220070C TUNRA 2200 00 CALL
TS-0508 HF BASIC VERSION 329995 CALL 2410 ZIATOCH 45W DEL. THA CALL
TS-95050 HF THE DX MAGHINE! 4399.95 CALL FT-220 HF 12 DEL TUNRA + 2393.00 CALL
HF EQUIPMENT Ao FT-10008 HF BASIC VERSION 3399 00 CALL
MODEL DESCRIPTION LIST ! FT-1000D HF QSL CATCHERY 438000 CALL
FORTHE KENWOOD UNES, GALL FOR OUR DISCOUNTED PRICES! | 728 NFCOMPACTGENCOV 9800 CALL | FTasoAT HFDELWOBILEDOS CTAER T
TRRTRAE A IC-735 HF DELUXE COMPACT 1149.00 CALL WE STOCK A FULL LINE OF ACCESSORIES
1C=7814 HF 12V BASE TECR 1599.00 CALL FDFI THE' "FAEEF.F LJNEE. 'EM.L FD‘H WH DISCOUNTED
IC-765 HF DELUXE TNR PS 149,00 CALL PRICES! 1-B00-THU - HAMM
IC-781 HF D%'ERS DELIGHT B140.00 CALL T E H .I. E c
WE STOCK A FULL LINE OF ACCESSORIES
FOR THE ICOM LINES, CALL FOR OUR DISCOUNTED PRICES! HF EQUIPMENT —AMEsRICAN MADE
1-800-TRU-HAMM MODEL DESCRIPTION LIST QURS
ADVANCED ELECTRONIC APPLICATIONS DU 1 o BaMO TiN zZux e
PARAGON HF GEN COV TXCVRA 2245.00 CALL
= e Soog | | GEDEON
ISCLOOP 14-30MHz HF ANTENNA 349,00 CALL
ISOPOLET44 2M BASE VERTICAL 58.00 CALL CORPORATION DIA MO N D ANTEN NA
M3 TRAINERMEYER 189,00 CALL
PCE-88 IBM COMP. PLUG-IN BAD 173.00 CALL MODEL DESCRIPTION MODEL DESCRIPTION LST OURS
PH-232MBX ALL-MODE RTTY, CW 379.00 CALL A3 ANT HF 10/ 5/20M 3 EL STA| NR-TTOH FMTOCM 35 DB MOB ANT B 05 CALL
PK-BB FACKET THC 30001200 BAND 149.00 CALL ATWS ANT HF 12/17M, 3 EL, 808, STAI M7 TR SHITOCH 35 5 DB MOB 54 .95 CALL
e SIS T TVRRANDET N T BX-100 100 M 1.6-50M 30/300/3kW 165.00 CALL
APH ANT HF B0-10 WARC VERTICAL : ’ vy
AR-10 TEM METER RINGO G- 10N 1000 M1 B=180/1300 gg_gnj L
AR-2170 IMTOCM BASE VERTICAL SX-200 200 M 1,8-200M 5/20/200W 1 cALL
il rdiptriaondion SX-400 400 M 140-535M SI20/200W 145.00
AR 38 WHE 2W VERTICAL SX-E00 B00 M 1.8-60/140-525 200W 215.00 CALL
it S S R X-200A IMITOCM B.3 H B/8 DB 158 .85 CALL
P AVS ANT HF BOMO/20/15(10 VERTICAL i"m " mﬁ'ﬂ S: ;x:: ﬂtt
ASTRON COH . RS HF 2041771512110 VERTICAL S00A] EEREATER VER .00 sas g CALL
a7 7.10, 14, 18, 21, 24, 28M VERTICAL A-0GA e TER ; i
Ry TRt o i K-504 ZWITOCM 5.6'H 4 5/7.2 D@ 119.95 EL
FM-355 POWSLIP 197 RACK 25, 35AC 318.95 CALL o SR TR0 e rac
AM-508 POWSUP 19° RACK 35, S0AC 354 95 CALL
RE-12A POWSLP 12V, 0A CONT 128UR 76.05 CALL
5128 12V, 8.C 125 W METERS 104,95 CALL DAIWA KANTHON'CS
AS-125 POWSLUP 12V 7.5 100 SPKR 11295 CALL
RE-204 POWSLP 12V, 16 CON 20 SUR 121 85 CALL MODEL DESCRIPTION LIST OURS
RS-20M POWSLIP 12V 16C 205 W MET 14495 CALL CHN101 METER 1.8-150 MHz 15/1 5K 100.00 CALL :ﬁuﬂﬂgmw mﬁﬁ 'j:; mﬂ "u_' 4
AS-205 POWSUP 12V 16, 200 SPKA 138,95 CALL CM103 140-525 MHz SWR/PWRA METER 102,95 CALL Sk CWIATTYIPACKETIFAX TNC 416 05 CALL
AS-35A POWSUP 12V, 25 COM 35 SUR 197,85 CALL CH410M 3.5-150 MHz SWR/PWR MTH B5.00 CALL P ARt BALE P ACKET THC eigied CALL
AS-35M POWSUP 12V, 250 358 WMTR 20405 CALL CHABDM 140-450 MHz SWR/PWH MTA B5.00 CALL R P re sl g e 10 CALL
AS-504 POWSLIP 12V, 35 COM 50 SUA 285 85 GALL GBS METER 140453 Mz 15/75W B350 CALL KB4 DUAL PORT VHF PACKET THC 279,00 CALL
FAS-50M POWSUF 12V, 35C 505 W MET 21495 CALL CN520 METER 1,560 MHz 200/2KW BE.00 CALL '
R5-T & POWSLIP 129 58 COMN 7A SLIH BE.95 CALL MSEROA METER 1.8-150 Mz 30/3xW 1658 .50 CALL
VE-20M 164, 200 MTR VOLCUR CON 170.95 CALL MSEBOPA METER 1.8-150 MHz 3kW 19500 CALL
V5.35M POWSUP 12V250 355 MET VA 23895 CALL NS66IBM SWA METER BASE UNIT 177.97 CALL
VE-50M POWSUP 12V350 505 MET VA 33095 CALL MSEAIEN METER 150-525 MHz 300W 187 65 CALL
MODEL DESCRIPTION LIST OURS
2.417 1440MHz AMPIOWIN 170WOUT 219,00 CALL
2.217 144MHz AMP ZWIN 170WOUT 219,00 CALL
i~ - - 2.23 144MHz AMP 2WIN 30WOUT 133,00 CALL
ee Michigan Radio il e T, A GALL
217 144MHz AMP 45WIN 170WOUT  279.00 GALL
= 2170 DUAL 3-30W 2M/5S-20W 440 23900 CALL
At the Dayton Hamvention 2mos REASIWIMSaWLO  awm  CAu
3112 220MHz 10WIN 120WOUT 318.00 CALL
=, . 2.511 250MHz 2WIN 110WOUT 319.00 CALL
in the Silver Arena 22 ZONH AP ZWNZONOUT 12800 CALL
3312 2E0MHz J0WIN 120W0OUT 270,00 CALL
4110 A40MHz AMP 10WIN 100WOUT  388.00 CALL
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Reference

Boom Spacing

s o S,
e
e B

I e o e R

(See Table 1)

Figure 1. Construction details of the LPDA antenna. Note that the feedpoint is located 2" in

front of the shortest element pair.

Figure 2. Cut each element I-1/4" longer
than shown in Table 1. Then cuta 1" length of
screw threads on one end of each element
using a 1/4-20 tap and die set.

scribe a line down its length with a pencil,
using the block surface as a guide. This will
be your drilling line.

Now rotate the tube so that the line is per-
pendicular to the block. Drill a small hole at
each end of the boom section and

tion. Cut off the excess boom material, about
1/4” behind the longest element, and 1/4" in
front of the feedpoint. Assemble the two
boom sections together with nylon hardware
and sufficient washers to provide the speci-
fied gap. The two halves must be insulated
from each other, as they are the active parts of
the feeder.

Cut each element about 1-1/4" longer than
the finished size to allow for threading and
tuning. Using a 1/4-20 die, cut about 1” of
threads on one end of each rod element (see
Figure 2). Put a nut on each element, spin-
ning it down to the bottom of your threaded
section, and tighten it in place with a wrench.
Ina LPDA, the feedpoint is at the front of the
antenna, so the smallest element goes here.
Each element half is screwed in to the boom,
alternating top-left to bottom-right for the

first element, top-right-to-bottom-left for the
second, and so on (see the photos and Figure
1). This is to give a 180 degree phase shift to
each pair. Attach a nut, finger-tight, to the
clement segment protruding from the boom.
Measure each element length from the boom
center and file or grind off the excess. Do the
same with the threaded element past the nut.
To attach the feedline, solder the conductor
and shield to small brass washers and secure
to the boom with brass hardware.

Alternatives

There are many ways to construct a LPDA.
My two antennas were radically different in
construction style and both work fine. In my
prototype, the elements were 3/8" aluminum
rolled tubes from an old TV antenna, held in
to a copper tube boom with sheet metal
screws. The boom insulators were PVC pipe
welded together.

If you can’t find aluminum tubing, 1/2”
copper tubing works just fine. Because of the
difference in diameter (it is really 0.625"
0.d.), the antenna requires a different spacing
of the boom halves. See Table | for the speci-
fications. If you don’t have access to metal
shop tools, try contacting a local high school
industrial arts shop. Surely a little fast talking
(and maybe a ham radio demo) can get a few
pieces threaded and drilled. You could also
try using plain aluminum rod with speed nuts
instead of threads. This will make portability
a bit tough, though. Another possibility is
threaded steel rod for the elements. Use your
imagination—the dimensions and spacings
are all that is critical.

Mounting 1s somewhat an individual thing,
but there are some guidelines to follow. Be-
cause the whole antenna is active, it doesn’t
like metal masts too close. This is especially
true with vertical polarization. You should
have a nonconductive mast at least 10" be-
yond the longest element tip before a metal
mast. I use a 3' PVC pipe on a small metal
mast for backpacking DX. The antenna rests
in a slot at the top and is held in place by a
slotted PVC end cap. One end has a slot for

secure the boom to the block with a
small screw. Now lay out the hole
spacing, starting with the first hole
about 1-1/4" from an end. The
measurements for hole spacing and
element length are given in metric
terms for greater accuracy. Mark
each point with a center punch or
hammer and nail to prevent drill

skip. Drill and tap each hole for a
1/4-20 thread. These are for the

Specifications

Frequency range: 144-148 MHz
Gain: 9 dB

FIB ratio: 15 dB

Half-power beamwidth: 25 degrees
SWR: <1.5:1

Boom length: 25"

Longest element: 41+ " (total)
Packed size: 25" x 1.5"

elements to screw into. Drill a
small hole, about 1/2" forward of
the smallest element. This will be
the feedpoint. Remove the boom
from the jig, rotate 90 degrees,
then secure it again with small
holes and screws at the ends. Now
drill three 1/4" clearance holes, at
about 3", 13" and 23" from the
longest element end. These are for
securing the two boom halves. Re-
peat the process for the second sec-

Finished Element Halves (2 of each) Element Spacing
Element 1 52.44 cm (20.65") Reference
Element 2 48.50 cm (19.10") 16.78cm (6.61")
Element 3 44.86 cm (17.66") 15.52cm (6.11")
Element 4 41.50cm (16.34") 14.36 cm (5.65")
Element 5 38.39cm (15.11") 13.28 cm (5.23")
Boom Spacing (Center-to-Center)

0.500" boom & 0.250" element 0.614" spacing
0.500" boom & 0.375" element 0.652" spacing
0.625" boom & 0.250" element 0.767" spacing
0.625" boom & 0.375" element 0.815" spacing

vertical polarization; the other end
1s horizontal. This works pretty
well for temporary setups. I
haven’t worked much on a perma-
nent installation. Whatever you
come up with, make sure you don’t
short the two boom halves togeth-
er. If performance (or SWR) is
poor, check that the elements are in
proper order, and alternating left-
to-right and top-to-bottom, It is
very easy to make a mustake, so
check carefully. This has ‘‘got”
me several times in the hills.

I have had great success with this
antenna, on repeaters and SSB, ev-
erywhere from mountaintops to my
back yard. Try it. I think it will be
the best portable antenna you've
ever had. |

Contact Dave Koslow N2KLK at
3315 Hamilton Rd., Fairlawn NJ

Table 1. Log periodic dipole array specifications.

16 73 Amateur Radio Today = May, 1992
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s gy Budget QSLs
FEepBACK on mgrgﬁche! $3 95; 1 80 O

plus $3.75 Shipping in U.S.

* RAISED PRINTED »
BEAUTIFUL, GLOSSY INK

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

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

The entire run of 73 from October, 1960
In our continuing effort to present the best through last year is available.
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 results are tabulated each
month, and the editors take a good, hard
look at what you do and don't like. To show
our appreciation, we draw one feedback
card each month and award the lucky win-
ner a free one-year subscription (or exten-

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $285 plus $5 for shipping (USA).
Annual updates available for $10.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

sif_rll_'tl to 73. N e BUCKMASTER ' L b

0 save on postage, why not fill out the

Product Report card and the Feedback P!'!BL.ISHI':!G WASQMMm
card and put them in an envelope? Toss in Whitehall NETWORK
a damning or praising letter to the editor Route 3, Box 56 SL CARDS
while you're at it. You can also enter your Mineral, Virginia 23117 Q

QSL in our QSL of the Month contest. All P.0. Box 13200, Dept. 73

for the low, low price of 29 cents! 703-894-5777 Alexandria, LA 71315-3200

(318) 443-7261 or FAX your order to:
(318) 445-9940 i
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800-282-5628
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Feedback# Title

1 Never Say Die

2 Letters

3 QRX

4 Poor Ham's Dynamic Component

Puor e VERSATILITY! MEASURE POWER FROM
5 Log Periodic Dipole Array for2 2mW to 10kW WITHIN 5% OF READING.

Meters CHE S e e . T i
QRP Sidetone Cumpaninn Sepriibaabeiapemi e ahen TIS 4 14— | . i 25 3.% e et LT by
The Copperback Beetle
Review: The MFJ-247 Antenna
Analyzer

9 Battery Watchdog
10 Control Your Station by Computer
11 Review: LOGic Jr. and LOGic Il
13 Review: Daiwa PS-304 Power Supply
14 Review: Yaesu FT-26

0~

:: TTTHH 4 A handful of Bird’s | (or as low as 50 kHz
. unique 7-level plug-in jpriy with a special ele-

17 Hams with Class elements and a 4410A - === ment) to 2.3 GHz.

18 QRP series THRULINE® watt- The secret is in the new

19 Circuits meter, lets vou cover wide 4410 series elements pro-

20 Dealer Directory power and uency ranges viding seven power ranges

21 New Products anywhere — engineering lab, instead of one, with =5% read-

20 Ask Kaboom production floor, service bench ing accuracy. Slmpl select the
: or in the field. range you want with a frunt«paneli

23 Special Events Inside Bird’s 4410A directional rotary switch.

24 Above and Beyond wattmeter is a patented, self- Available in 4 versions: battery port-

25 Hamsats balancing bridge detect- I able, AC and battery

26 RTTY Loop ing scheme that permits w ﬂ CORE. 1356 purtahle rechargeable

27 73 International fast, accurate readings portable, or AC and battery

28 Barter 'n’ Buy from 2mW to 10kW over rar:k mount. Carrying case

29 Random O frequencies from 200 kHz optional.

30 Propagation

31 DXpedition Lessons from Peter | and 30303 Aurora Rd., Cleveland OH 44139 U.S A. » (216) 248-1200 » TLX: 706898 Bird Elec UD = FAX: (216) 248-5426

Bouvet Islands

WESTERN REGION OFFICE: Ojai CA « Phone: (B0S) 646-7255
© Copynght 1997 Bird Electronsc Comp
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Number 6 on your Feedback card

QRP Sidetone Companion

And part-time code practice oscillator.

f you're a QRP enthusiast who enjoys

building and operating small QRP trans-
mitters, and you're doing so without the ben-
efit of a built-in sidetone generator, take a
look at our QRP Sidetone Companion and
part-time code practice oscillator. This inex-
pensive, easy-to-build project can add a
pleasant sidetone to almost any QRP trans-
mitter, and serve double duty as a code prac-
tice oscillator for a soon-to-be ham.

Five transistors, a few capacitors and resis-
tors, and an IC occupy a small PC board
measuring 7/8" x 2-1/4". All of this along
with an on/off switch, two phono jacks, a
speaker, and a 9-volt battery, share space
in a small plastic cabinet from Radio Shack.
If you don’t have a junk box to scrounge
from, you can end up with ten dollars or
less in the project by prudent component
shopping.

The Inner Workings

To see how the circuit goes, take a look at
the schematic diagram in Figure 1. The cir-
cuit is designed to operate with most any QRP
transmitter that uses a positive keying voltage
(most do). Two phono jacks are wired In
parallel with the center conductors connect-
ing to the base of Q1 through a 680k resistor.
C5 eats any stray RF that might come in on
the key leads. The positive keying voltage
turns Q1 on. The emitter of Q1 1s direct
coupled to the base of Q2, turning it on also.

by Charles D. Rakes KI5SAZ

Figure 3. Parts placement.

Q3 is direct coupled to the collector of Q2,
and when Q2 is on, Q3’s base is clamped to
near ground level, turning it off. With no
current flow through R4, Q5 remains off.

By closing the key, the positive voltage at
the base of Q1 disappears, turning Q1 and Q2
off; this allows Q3 and QS5 to turn on, bring-
ing up the plus supply voltage to pin #4 of the
567 PLLIC. The 567, connected in an audio
oscillator circuit, produces an audible tone sig-
nal that drives Q4. Q4's collector supplies au-
dio to the speaker through a current-limiting
resistor, R8. R9 sets the sidetone’s frequency.

Three transistors are used in the front end
to isolate the sidetone’s circuitry from load-
ing and falsely keying the QRP transmitter.
For even greater isolation, R1 can be in-

JES=N 108
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| B —— I W
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QiI-04 ZN3IS04
Q3 2N3906

gy
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Figure 1. Schematic diagram of the Sidetone Companion.

creased to 1 megohm. This will only be nec-
essary if the sidetone circuit is used with a
super-sensitive keying circuit—which isn’t
likely, but with Mr. Murphy lurking around
every corner, anything is possible.

The part-time code practice oscillator 1s
activated by inserting P1 into either J1 or J2,
and a key in the remaining jack. If you like to
fiddle with the sidetone’s frequency, drill a
1/4" hole in the cabinet directly over R9, and
adjust away.

Building the Sidetone Companion

The easy way is to use a PC board and
follow the component placement drawing in
Figure 2. As you position each part on the
board, double-check its value and electrical
location against the circuit diagram in Figure
1. In any case, the circuit 18 non-critical, and
can be built breadboard style and housed in
anything you like.

The circuit board is cut to slide into the
groove in the side of the cabinet. The tele-
phone headset (speaker) is located at one end
of the cabinet, hot-glued in place. The power
switch, the two phono jacks, and the plug are
located along one edge of the cabinet. The
battery fills the other end. Using the compan-
ion, plug the key into one of the jacks and run
a jumper from the other jack to the *‘key™
input of the transmutter. Flip S1 on, and hear
what you are sending. Good QRPing! i

Charles D. Rakes KISAZ, P.0O. Box 445,
Bentonville AR 72712.

SRR

Figure 2. PC board foil pattern.
18 73 Amateur Radio Today = May, 1992

Parts list

1 B1 8-volt transistor battery 2.2k 1/4W resistor
Cc1,23 0.1 uF 50-volt disc ceramic capacitor 50k mini trim pot (vert)
C4 0.05 uF 100-volt mylar capacitor R10 470-ohms 1/4W resistor
Cs 680 pF 100-volt disc ceramic 81 Mini SPST toggle switch
Q1,234 2N3904 NPN transistor Spk-1 Headset removed from old telephone or a mini
Qs 2N3906 PNP transistor B- or 16-ohm speaker
IC-1 567 PLLIC Misc. Cabinet, wire, battery snap, hot glue, etc.
J1,2 Phono jacks A printed circuit board and all of the parts for it are availabie for
P1 Phono plug $8.95 plus $1.00 shipping from: KRYSTAL KITS, P.O. Box 445,
R1 680k 1/4W resistor Bentonville AR 72712. Tel. (501) 273-5340. You will need to
R2 47k 1/4W resistor furnish the cabinet, switch, jacks, plug, speaker, battery, and
R3,456.,7 10k 1/4W resistor any part not on the PC board.
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The Copperback Beetle

A new type of “bug.’”

by Charles D. Rakes KISAZ

Number 7 on your Feedback card

n the May 1991 issue of 73
Amateur Radio Today, I in-
troduced the “*Copperhead’” key-
er paddle that electronically re-
places a mechanical paddle. Justa
few days after the magazine came
out, a fellow ham, Floyd Deen
AASQY, asked if I could design
an electronic replacement for the
cantankerous ‘‘Bug’’ keyer.
Here are the results.
The *‘Copperback Beetle”’
performs like the famous Bug—

made up of gates “‘C"" and **D."
The self-completing function is ac-
complished when the output of gate
“C" (pin #10) goes low, holding
the dit input circuitry low for the
time duration of the dit. The posi-
tive output at pin #11 of gate *‘D”’
passes through D2, turning on QI
to activate the keyed output during
the dit period.

The ‘‘dah’ (right) paddle circuit
operates in a similar manner, with
the positive output at pin #4 of gate

happily generating dits automati-
cally, with the lastdit a twin of the
first, no matter how many are in between.
Also, the built-in dit generator 1s self-com-
pleting. Dahs are produced like the Bug—for
as long as you like. And, like the Copperhead
Keyer, the Beetle is touch-activated and will
operate most commercial solid-state rigs with
positive keying.

The Beetle is an excellent trainer for any-
one who wants to learn to use the mechanical
Bug because you can slow the dit maker to a
snail’s pace, or rack it up to a machine-gun-
like speed. If you've been up to your Adam’s
apple with dits trying to master a Bug, then
give the Copperback Beetle a shot. You
might even like its feather touch.

Circuit Operation

Look at the Beetle's schematic diagram in
Figure 1. See how few electronic components

Photo A. The Copperback Beetle electronic bug.

are needed to replace the many monkey-mo-
tion mechanical parts used in a typical bug.
Also notice that an on/off switch isn’t needed
because the standby current is almost nonex-
istent. At rest, the battery will stay up for its
normal shelf life.

The heart of the beetle 1s a single 4093
CMOS quad two-input NAND Schmitt
trigger IC. The *‘dit’’ (left) paddle is con-
nected to the input of gate ““A’" through a
100k resistor, and on to the positive voltage at
the output of pin #10 of gate “*C,”" through
four series 10 megohm resistors. The
minute current flow through the 40 megohm
resistors holds the gate’s input high. In
standby the gate’s output, pin #3, is low.
When your skin resistance bridges the pad-
dle-to-circuit ground, the gate’s output goes
positive, starting the dit generator, which 1s
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Figure 1. Schematic diagram.
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“B”" passing through D1, switch-
ing Q1 on to supply a keyed output.
A 39 pF capacitor at the input of both the
““A’" and *‘B"’ gates routes any stray RF to
circuit ground.

Building the Beetle

The Beetle uses the very same hard-
wood base and paddle setup as the Cop-

perhead keyer used (see Figures 2 and 3).
The circuit can be constructed breadboard

style or, to make the job easier, with a PC
board. However you build it, take special
care in handling and installing the CMOS
chip.

Woodworks

Shape the keyer’s base out of a hardwood
block 3" x 8-1/2" x 1-1/4", as shown in

]

I

I 3"
TOP VIEW ke ? 1/2 :<]__7’
OF KEYER ST "

{HARDWOOD)

ooy Th
by ' I 144
SIDE VIEW b : 4
] Bis2" -
1
|.|"E‘" /
e
1 PADDLE
i SPACER

e | /2" —

Figure 2. Keyer and spacer dimensions.
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Mail Order Electronic Parts And Supplies Rainbow Assortment
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At last! A low cost slectroluminescent glow strip and
inverier. These brand-new units were designed to back-
light small LCD TVs made by the Citizen Watch
company. The inverter circuit changes 3 or 6 Vdc to
approximately 100 Vac, the voltage required to light the
glowstrip. Luminescent surface area is 1.7" X 2.25". The
strip is a salmon color in its off state, and glows white
when energized. The circuit board Is 2.2° X 1*. Glow
strip and circuitry can be removed easily from plastic
housing. Ideal for special lighting effects and
backlighting. Two models available:

Citizen# 91TA operates on 3 Vdc CAT# BLU-81
Citizen# 82TA operates on 3-6 Vdc E’AT# BLU-82

LARGE $ 3
QUANTITY
AVAILABLE each
10 for $32.00 « 100 for $275.00

ELECTRET MIKE

High efficiency, omni-directional,miniature SR
electret condenser microphone element. k__J

Low current drain, good signal 1o noise ratio, operates
on 2 to 10 Vde. Ideal for telephones, tape recorders,
noise-activated alarms and other applications. 0.39" dia
X 0.31" high.

CAT# MIKE-10 8 5 &
200 pes $150.00
e each

ELIMINATE
NI-CAD BATTERY PROBLEMS!

e

Ready-Pak Jr. cures common Ni-Cad
‘Memory' by property decharging Ni-Cad
cells and packs. Automatically stops dis-
charge at proper level, then balances
and equalizescell voltages! For AAA,LAA,
C. & D groupings. or Ni-Cad packs which
are between 70 MaH and 1200 MaH.
Mobileradios, phones, RChobby, cordless
fools, etc. all use Ni-Cads. . . get'em back

QLL FREE C tﬁﬂm LINES in shape with Ready-Pak Jr.!
oT=-0oU .;:; O20=-D4, COMES WITH 3 CONNECTION SYSTEMS: Alligator clips, 9v battery snap. and Adjustable Velcro
CEHAF HﬁE ﬂﬁﬂﬁﬁﬁm Viea; MastorCard. ;wnmwwr system to fit ALL X-ceiver and celiular fiot pocis. 7>

Lt -
TERMS: Minrmum 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
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Figure 3. Paddle dimensions.

Figure 2. Carvea2-1/2" long by 2-1/4" wide
by 1" deep cavity in the base to hold the
circuit board and battery.

Cut a paddle spacer from the same hard-
wood material to the dimensions shown in
Figure 2. Cut two paddles from circuit board
material to the size and shape shown in Figure
3. Drill two holes in each paddle to match up
with the two holes in the spacer block, then
use a file or belt sander to round the corners
of one end of each of the paddles. Smooth the
edges with fine grit sandpaper.

Now you can drill the paddle mounting
holes through the side of the spacer block as
shown, and then drill two holes in the bottom
of the spacer. Thread each for a 6-32 metal
screw. Drill four holes in the base, then
mount the spacer board in place with two
5/8" 6-32 screws.

The grounding board, a section of circuit
board 5-3/8" x 3", is mounted to the keyer’s

base with glue and a single wood screw. A
long solder lug extends from the wood screw
through a hole in the base (see photo of the
completed key) to the cavity where it con-
nects to circuit ground.

The paddles are mounted to the spacer
with nylon 6-32 screws and nuts. A long
solder lug on each paddle is secured by the
nylon hardware and extends through the
base connecting to the circuit, as shown in
Figure 1.

Figure 5 shows the component side of the
circuit board and the parts placement. Mount
the parts as shown and solder them in place.
Then connect the paddles, grounding pad,
battery snap, and output plug wires to the
circuit board.

Mount the circuit board, with the 1
megohm pot towards the back, to the inside of
the cavity with two 1/4" plastic spacers and
wood screws. The battery i1s kept in place

Copperback Beetle Parts List

B1 9-volt transistor battery
C1,C2 39 pF ceramic disc cap
C3,C4 0.1 yF ceramic disc cap

C5 0.01 uF ceramic disc cap
D1,D2 1N914 silicon diodes

IC-1 4093 quad 2-input NAND Schmitt trigger
Q1 2N3904 NPN transistor
R1,R2 100k 1/4 watt resistors
R3-R10 10 megohm 1/4 watt resistors
R11 220K 1/4 watt resistor

R12 4.7k 1/4 watt resistor

R13 1 megohm pot

Phono plug mini or standard 1/4"

Misc.:

Hardwood material, circuit board material, battery snap, nylon
hardware, solder lugs, wire, solder, etc.

You can buy a complete kit of parts, including a shaped base and spacer ready for stain or
paint, paddles, hardware, circuit board, and all components, postpaid for $29.95 from
Krystal Kits, P.O. Box 445, Bentonville AR 72712.
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Figure 4. PC board foil pattern.

with an *‘L’" bracket made from a spring steel
9 volt battery holder, and is mounted to the
edge of the cavity with a wood screw.

Checking the Beetle Out

With a battery in place, take a VOM in the
RX-1 position and connect the positive lead
(don’t rely on red to mean positive; check it
out) of the meter to the tip of the keyer’s
output plug, and the meter’s negative lead to
the common sleeve on the plug.

Position your wrist on the grounding pad
and touch the *‘dit’’ (left) paddle. The meter
should go from infinite resistance to approxi-
mately half-scale, and wiggle back and forth
at the dit rate. Adjust R13 for the desired dit
rate. Now touch the “‘dah’’ (right) paddle and
the meter should go from infinite resistance to
near zero. If so, you’'re ready to dit dah in

style. B}

Contact Charles D. Rakes KISAZ at P.O. Box
445, Bentonville AR 72712. Please enclose
an SASE.
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GCOM-3
$279500

2 l‘MT IIAIIIII
SERVICE MONITOR

COM-3, the world's most popular low-cost service moni-

RAMSEY ELECTRONICS

S‘I'HIIIESIZEII
SIGNAL GENERATOR

Finally, a low-cost lab quality signal generator—a trues

FANTASTIC
FM TRANSCEIVERS

SYNTHESIZED—NQO CRYSTALS

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack,
portable or mobile. The wide frequency coverage and programmable re-
peater splits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
“TRUE-FM™ signal and almost instant T/R switching. High speed packet?

...No problem. Twelve diode programmed channels, SW RF output,
sensitive dual conversion receiver and proven EASY assembly. Why pay
maore for a used foreign rig when you can have one AMERICAN MADE (by
you) for less. Comas complete less case and speaker mike. Order our
matching case and knob set for that pro look.

2 METERS
0223 MHz
440 MHz

tar. For shops big or small, the COM-3 delivers advanced
capabilities for a fantatic price—and our new lease pro-
gram allows you to own a COM-3 for less than $3.00 a day.
Features +Direct entry keyboard with programmable
memory *Audio & transmitter frequency counter *LED bar
graph frequencyferror deviation display =0.1-10.000 uVv
outpul levels «High receive sensitivity, less than 5 pV
»100 kHz to 999.9995 MHz =Continuous frequeancy cover-
age =Transmit protection, up 1o 100 watts =CTS tone
ancoder, 1 kHz and external modulation.

FREQUENCY COUNTERS

ET—?ﬂ 7 I]IEIT 925 MHz

i
'b:__

r\-‘-:__. %

LE

Ramsey Electronics has been manufacluring elec-
tronic test gear for over 10 years and is recognized for
its lab quality products at breakthrough prices. All of
our counters carry a full one-year warranty on parts
and labor. We take great pride in being the largest
manufacturer of low-cost counters in the entire
L.5.A. Compare spacifications. Our counters are full-
featured, from audio to UHF, with FET high
impedance input, proper wave shaping circuitry, and
durable high quality epoxy glass plated-thru PC

alternative to the $7,000 generators. The RSG-10 is a
hard working, but easy to use generator ideal for the lab
as well as for production lest. Lease it for lessthan $3.00 a
day. Features 100 kHz to 998 MHz =100 Hz resolution to
500 MHz, 200 Hz above = - 130 to + 10 dBm outpul range
*(,1 dB output resolution *AM and FM modulation =20
programmable memories *0ulpul selection in volis, dB,
dBm with instant conversion between units *RF output
reverse power protected =LED display of all parame-
ters—no analog guesswork!

GCT-90 9 DIGIT 600 MHz GT—IZE E IHEIT ‘I .2 GHz

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS
Telescopic ship antenna—BNC plug, WA-10 .. _ .. ..

$11.95

High impedance probe, light loading, HP-1.......... $16.85
Low-pass probe, audio use, LP-1 .. ............... $§1685
Direct probe, general purpose use, DC-1 ... .. . $16.95
Tilt bail, elevates counter for easy viewing, TB- ?I:I L5995

board construction. All units are 100% manufactured Her:hargeable internal battery pack, BP-4 . 5805
inthe U.S A, All counters feature 1.0 ppm accuracy CT-80 oven timebase, 0.1 ppm accuracy, I:]"u"-'r . 58,95
ALL COUNTERS ARE FULLY WIRED & TESTED
MODEL FREQ. RANGE SENSITIVITY DIGITS RESOLUTION PR
_CT-50 20 Hz-600 MHz < 26 mV to 500 MHz 8 1 Hz, 10 Hz $189.95
CT-70 20 Hz=-550 MHz <50 mV to 150 MHz 7 1 Hz, 10 Hz, 100 Hz $138 .95
CT-90 10 Hz-600 MHz <10 mV to 150 MHz g 0.1 Hz, 10 Hz, 100 Hz $169.95
< 150 mV to 600 MHz
CT-125 10Hz—1.25 GHz < 25mV to 50 MHz a 0.1 Hz, 1THz, 10 Hz $189.85
=15 mV to 500 MHz
= 100 mV to 1 GHz2
CT-250 10 Hz=2.5 GHz < 25 mV 1o 50 MHz ) 0.1 Hz, 1 Hz, 10 Hz $249.95
typically 3.0 GHz < 10mVto 1 GHz
<50mV o 2.5 GHz
PS10B 10 MHz-1.5 GHz, < 50 mV Convert your existing counter $89.95
Prescaler divide by 1000 to 1.5 GHz
Z SPEED RADAR | BROADBAND FMWIRELESS ¢
| ¢80.95 | PREAMP !L,‘, e | | MIKEKTS i
iy g s H Fm-3

SG-7

ew [ow-cost microwave Doppler
idar kit “'clocks” cars, planes, boats,
arses, bikes or any large moving ob-
cl. Operates at 2.6 GHz with up to
4 mile range. LED digital readout
splays speed in miles per hour, kilo-
eters per hour or feet per second!
arphone output allows for listening to
>tual doppler shift. Uses two 1-1b col-
e cans for antenna (not included)
1d runs on 12 VDG, Easy to build—
| microwave circuitry s PC stripline.
BS plastic case with speedy graph-
s for a professional look. A very use-
1 and full-of-fun ki,

ICROWAVE
ITRUSION ALARM

real microwave Doppler
snsor that will detect a hu-
an as far as 10 feet away.
perates on 1.3 GHz, and is
it affected by heat, light, or
brations, Drives up to 100
A output, normally open or
nsed, runs on 12 VDG,
ymplete kit MD-3.. $19.95

Camplate ki, Mh-5
Case + knob sef, CMM-5 51255

JME DECODER

compiete fone dacooer
2 single PC board. Fea-
a5 400-5000 Hz ag-
table range via 20-4urn
1, vollape regulation, 567
Useful Tor louch-fone
=t deteclion; FSE, &lc.
n also be vsed a5 a 5ta-

SWITCH

tone encoder, Bumson | motor.

112 wolls. VDO,

mplete kit, TD-1 5585 § VS-1 kit. ..
CKLE STIK LIGHT BEAM

shocking kit! Blink-
] LED attracis vic-
s {0 pick up No-
ni-looking can—
iy watch the fun!
2al for office desks,
riies, nosey know-
1l

=4 kit ... ..... $9.95

Pick the unit that's right for you. All
units transmit stable signal in 88-
108 MHz FM band up to 300" excepl
!u?] hi power FM-4 that goes up to 12
meie,

FM-1, basicunit ............. 5595

FM-2, as above but with added mike

Boost those weak signals to your
scanner, TV, shortwave radio or fre-
quency counter. Flat 25 dB gain, 1 to
1000 MHz. 3dB NF. BNC connectors.
Runs on 12 VOC or 110 VAZ,

PR-2, wired, includes AC adapEE!T
85885

MUSIC MACHINE

Meat kit that will produce 25 difier-
eni classical and populas lunes,
plus 3 doorchime sounds. Lots of
fum for doorbells, shop, or store en-
frances, car hom, music Soxes, elc.
Runs on 8Y batiery or wall trans-
forrmer. Excellent speaker volume

and adjusiable tempo and piich, | KIT  PG64A .. .. $58.95 § 2M—PR-10, 220 MHz—PR-
Add our case set for a handsome P-1BM . £59.95 § 20, 440 MHz—PR-40.
finished kok. CASE CPK .. ....._."#12595) Eachkit ........ .. B17.85

VOICE ACTIVATED

Voice activated
switch kit provides
switched output with
current capability up
lo 100 mA. Can drive
relays, lights, LED, or
even a lape recorder
Runs on 8

. $6.95

COMMUMICATORS
Transmits audio ovar
infrared beam up to
30’ —use simple lens-
83 o go up to Y milal
Hum free, uses 30 kHz
carrier. Greal for wire-
less earphones or un-
datectable “bug.”
Transmitter + recaiv-
er set, LB5G . . $19.95

ol - 1T o R e ET7.95
FiM-4, long range, high power with
very sensitive audio section, picks
up voices 10' away . 514,85
FM-3, complete unit includes case,
battery, switch, antenna, and built-in
condensor mike. Excelient fidality,

2M POWER AMP

Easy to build power amp has 8 times
power gain, 1W in, BW oul, 2W in,
16W out, 5W is for 40W out. Same

amp as featured in many ham mag- very small, kit | 7 .. $16.95

azine articles. Complete with all FM-3WT, as above, but fully wired

paris, less case and T-R relay. and tested .. 81995
PA-1, 40W pwrampkit .._... $34.95 SMC, miniature sensitive mike car-
TR-1, RF sensed T-R relay kit .$9.95 tridge for FM-1,2, 4 ... _. $295

LO NOISE PREAMPS

Make that reciever come
ALIVE! Small size for easy
installation with Hi-Q tuned
input for peak performance.
Excellent gain and noise fig-
ure—guaranteed to improve
reception! Specify band:

PACKET RADIO
Two new versions are available
for the Commodore 84 (P-B4A)
or the IBM-PC {P-1BM), Easy as-
sembly "NO TUNING". In-
cludes FREE disk software, PG
Board and Full Documentation.

§24.95

TELEPHOMNE
TRANSMITTER

Mini-sized with profes-
sional performance.
self-powered from
phone line, transmits
in FM broadcast band
up to ¥ mile. Installs
easily anywhere on
phene line or inside
phone!

PB-1kit... ..

SPEAKER PHONE
Talk on the phone hands-free, great to put in
shop or shack, press the button 10 answer—no
actual phone needed. Works same as commer-
cial units, Talk from anywhare in room, phone
line powered—no battery needed. Super for
family and conference calls or buy two for
hands-free intarcom! Add our case sat for a pra

look,
et = R Case-CSP . _... $12.85

514,95 _£020 9§

FM RADIO SUPER SLEUTH BROADBAND
Full-fledged superhet, | A super sensifive am- | PREAMP
microvolt sensitivity, | plifier which will pick § Very popular sansitive

all-purpose preamp,
ideal for scanner,
TVs, VHF/UHF rigs,
counters. Lo noise, 20
dB8 gain, 100 kHz-1
GHz, aV-12 VDC op-
araftion.

SA-T kit . ..

IC detector and 10.7
MHz IF. Tunes Std.
FM broadcast band as
well a2 large portions
on @ach end. Idoal for
“bug" receiver, hob-
by experiments or
even as FM radial

FR-1Ekit......514.95

up a pin drop at 15
feat! Great for moni-
toring baby's room or
as general purpose
amplifier. Full 2W rms
outpul. Runs on 6 to
15 volts, uses 8-45
ohm speaker.
BN-9 kit ...

5$14.95

#5.95

TEAMS: Satigfaction guaraniesd. Examine (o 10

FX- 146 Kt (PMatars) . .. ... cvvviiviisssorineingas --$149.95
BN METE N TMIIIRY . o5 st et e .. 5140995
$14995 FA-40t (3 Meters) . ...... . . ...cciciiiiiiaianinneeres, . H160.85
ChXmalchingeassaal _ ... ... ... .. i, $ 2495

2 MTR & 220 BOOSTER AMP

Here's a great booster for any 2 meter or 220 MHz hand-held unit.
Thasa power boosters deliver over 30 watts of output, allowing you to
hit the repeater’s full quieting while the low noise preamp remarkably
improves reception. Hamsey Electronics has sold thousands of 2 meter
amp kits, but now we offer completely wired and tested 2 meter, as well
as 220 MHz, units. Both have all the features of the high-priced boost-

ors at a fraction of the cost,

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fully wirad & tested .
PA-20 220 MHz POWER BOOSTER (B X power gain)

v 589,95

Pl Bt . ..o e e

QRP TRANSMITTERS HAM RECEIVERS

20, 30, 40, 80M
CW TRANSMITTERS

Join the tun on QRP! Thousands of these mini-rigs have
been sold and tons of DX contacts have been made,
Imagine working Eastern Europe with a $30 transmit-
ter—that's ham radio at its best! These CW rigs are ideal
mates to the receivers at right. They have two-position
variable crystal control (one popular QRP XTAL includ-
ed), one watt output and built-in antenna switch. Runs on
12VDC. Add our matching case and knob sat for a hand-
some finished look.

Your choice of bands . ... . .. . $28.96
(Specify band: E]FIFHED 30, 40 or BD}
Matching case & knob set, CORP . ... .. . $12.95

E-ZKEY CMOS KEYER

Send perfect CW within an hour of receiving this kitl
Easy-lo-build kit has sidetone oscillator, speed control
and keys most any transmitter. Buns for months ona 9V
battery. 28-page manual gives ideas on making your
own key for extra savings. Add our malching case set
for ::mnplale station look.

CW-7 kit . B . .
Matching case quh set {I:W ...............

ACTIVE ANTENNA

Cramped for space? Get longwire performance with
this desktop antenna. Propery dasigned unit has dual
HF and VHF circuitry and built-in whip antenna, as well
as external jack. HF gain control and 9V operation
makes unit ideal for SWLs, traveling hams or scanner
butis who need hotter reception. The matching case
and knob sel gives the unit a hundred dollar look!

e | R P 52495
Matching case & knob set, CAA . $12.95

SPEECH SCRAMBLER

Communicate in total privacy over phone or radio. Kit
features full duplex operation using frequency inver-
sion. Both mike and speaker or line infoul connactions.
Easy hookup to any radio, and telephone use requires
no direct connection! Easy to build 2 IC circuit, Can also
be used 10 descramble many 2-way radio signals. Fin-
ish your kit off with the handsome case & knob set,

ot Bt i L S K Sl S Tl £20.95
Matching case & knob set, CSS . $12.85

SHORTWAVE RECEIVER

Fantastic receiver that captures the world with just a
12" antenna! Can receive any 2 MHz portion from 4-11
MHz. True superhet has smooth varactor tuning, AGC,
RF gain control, plenty of speaker volume and runson a
9V battery. Fascinating Scout, school or club projact
provides hours of fun for even the most serious DXer.
For the car, consider our shortwave converter. Two
swilchable bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add some interest
to your drive home!

Shortwave receiver kit, SRI . . ) : $27.85
Shortwave converterkit, SCI . ... ... ... ... .. £27.95
Matching case sel for SRI, CSR . $12.95
Matching case setfor SCICSC ... ...... ... 31295

furd. =Add 5
surance, *Farlore
«CODIU.S 0
under 5340, pda
sales1ax. =90-4

ni ¢ for surface
¥, add 55.00 rders
1. «MN¥Y residenis add M4

t parts

labor warranty on wired unifa.

mail

={-yEar parna &

- PHONE ORDERS CALL
716—924-4560

20, 30, 40, 80m
All Mode RECEIVERS

Build your own mini ham station. Sensitive all-mode
AM, CW, 558 receivers use direct conversion design
with MEB02 IC as featured in QST and ARRL hand-
books. Very sensitive varactor tuned over entire band.
Plenty of speaker volume. Runs on 8V battery. Very
EASY to build, lots of fun and educational—ideal for
beginner or old pro. New 30-page manual. Add the case
sel for well-fitted professional look.

Your choice of bands . ... $28.95
(Specify band: HR-20, HR-30, HR-40, HH-ED}
Matching case & knob set, EHF! . $12.95

2,6, 10 MTR, 220
FM RECEIVERS

Keep an ear on the local repeater gang, monitor the cops,
check out the weather or just plain listen around. These
sensilive superhet receivers are just the ticket. They tune
any 5 MHz portion of the band and have smooth varactor
tuning, dual conversion with ceramic IF filters, AFC, ad-

justable squelch and plenty of speaker volume. Runs on

8V battery and performance that rivals the big rigs! For a

complete finished pro look, add our matching case and

knob set with screenad graphics.

FM communications receiver kit . $29.95

Specify band: FR 146 (2m), FR6 {Em} FR10 {10m:| FR-
220 (220 MHz)

Matchingcase &knobset, CFR ........... ... $1285

FM STEREO TRANSMITTER

Run your own sterao FM station! Transmit a stable signal
in the standard FM broadcast band throughout the house,

dorm or neighborhood. Connects easily to line oulputs on

CD player, tape decks, etc. Runs on 9V battery, has
internal whip antenna and external antenna jack. Add our
case set for a “'station"’ look!

FM-10 kit . ;

2 .. $2995
Matching caaa sel EFM

..%1285

AIRCRAFT RCVR

Hear exciling aircraft communications—pick up planes
up to 100 miles away! Recaives 110-136 MHz AM air

band, smooth varactor tuning superhet with AGC, ce-
ramic fiter, adjustable squelch, excellant sensitivity and
lots of speaker volume. Runs on 9V battery, Great for air

shows or just hanging around the airport! New 30-page
manual details pilot talk, too. Add case set for "pro”

look.
AR-TRIL ....uo . $24.95
Matching case sm CAR . 1285

FAX 716-924-4555

RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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GO WITH THE WORLD LEADER IN LOGGING SOFTWARE!

The WB20PA LogMaster

HF Logging System for PC Compatibles

¢ QSY and Send DX Spots from DX Packet Cluster Window. # Used By The Gordon West Radio School
¢ Kenwood, Slcom, and Yaesu Rigs.Supported. % Featured At The W5MIR Space Exhibit.
# Import K1EA CT (Or Any Other Format Upon Request).
4 Auto “Needs” Indicator As You Enter Log Information.

$69.95 Complete,

% 30 Day Money Back Guarantee
Demo Disk $5.00 (Refundable With Purchase)

Sensible Solutions

P.O. Box 474, Middletown, NJ 07748, U.S.A., Tel: 1-800-538-0001
Qutside of U.S. And Canada: (908) 495-3066
VISA and MasterCard Accepted
“Professional Seftware For The Radio Amateur, - The Difference Is Clear To See”
Come see us at Dayton, Booth 469, European Distributor: L. E. Reimers Box 213, 5-261 23 Landskrona, Sweden Tel: 0418-13926

CIRCLE 95 ON READER SERVICE CARD

AMATEUR RADIO EQUIPMENT
CALL .| 800-942-8873

For Your Best Price

Authorized dealer for Icom, Kenwood, Yaesu,

ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF

Concepts, Hustler, Kantronics, Wilson, Diamond,

Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,
Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, UT 84106
801-467-8873
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JOIN AMSAT

Support the Amateur Space Program

AMSAT Has Established Amateur Radio
As a Permanent Resident in Space!

From operating any of 12 Amateur satellites circling the globe today to
participating in Amateur Radio activities from the Space Shuttle, the benefits of
space based Amateur Radio are available to you by becoming an AMSAT
member. Our volunteers design, build and launch state-of-the-art satelites for use
by Radio Amateurs the world over. We provide educational programs that teach
our young people about space and Amateur Radio. Most of all, we provide our
members with an impressive array of member benefits including:

* Operating aides such as discounted tracking software and land line BBS.
* An extensive network of volunteers to provide you local technical assistance.
* The AMSAT Journal, your bi-monthly periodical devoted to the

Amateur Space program.

It’s Fun! It’s Easy! It’s Exciting!
JOIN TODAY. For more

information packet.
336 Canada/Mexico,

information, call or write for your free
Or send your dues now, check or charge: $30 U.S.,
$45 all else. ($15 towards the AMSAT journal.)

AMSAT, P. O. Box 27, Washington, D.C. 20044

(301) 589-6062; Fax: (301) 608-3410
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% Simple To Operate, Full Featured, and Very Powerful. ;

NEW!
400
WATTS

RF POWER
AMPLIFIERS 2

Pin Pout Ic Gain/NF (13.6 V)
(W) (W) (A)(dB) (dB) Type

50 MHz

05086 1 170 28 15/0.6 Standard
0508R 1 170 28 =/~  Repeater
05106 10 170 2% 13/06 Standard
0510R 10 170 25 -/~  Repeater

05506 10 400 60 15/06 HPA
0550 RH 10 400 60 -/~  Repeater HPA
05526 25-40 400 55 15/06 HPA
0552RAH 25-40 400 55 -/~  Repeater HPA

144 MHz
14036 1-5 10-50 6 15/06 LPA
14096 2 150 25 15/06 Standard

1409R 2 160 24 -/~  Repeater
14106 10 160 25 15/0.6 Standard
1410R 10 160 24 -/~  HRepeater
14126  25-45 160 20 15/0.6 Standard
1412R 2545 160 19 -/~  Repeater

14506 10 400 54 15/0.6 HPA
1450RH 10 400 54 -/~  Repeater HPA
14526 25 400 50 15/06 HPA
1452 RH 25 400 50 -/~  Repeater HPA
14546 50-100 400 45 15/0.6 HPA

1454RH 50-100 400 45 -/~  Repeater HPA
220 MHz

22106 10 130 20 12/0.7 Standard
2210R 10 130 19 -/~  Repeater
22126 30 130 16 12/0.7 Standard
2212R 30 130 15 -/~  Repeater

22506 10 220 42 14/0.7 HPA
2250RH 10 280 45 -/~  Repeater HPA
22526 26 220 36 14/0.7 HPA

2252RH 2b 280 40 -/~  Repeater HPA
440 MHz

44106 10 100 19 10/1.1 Standard
4410R 10 100 18 -/~  Repeater
44126 20-30 100 19 10/1.1 Standard
4412 20-30 100 18 -/~  Repeater

44506 10 175 34 12/1.1 HPA
4450RE 10 175 34 —f—  HRepeater HPA
44526 25 175 29 12/1.1 HPA
4452 RE 20 179 29 -/~  RepeaterHPA

D

Lt

Blai
MODEL 1410
Al amplifiers (mon-rptd are linear, all-mode with fully
automatic T/R switching and PTT capability. The receive
preamps use GaAs FET devices rated at.5 dB NF with 418
d8m 3rd order IP. LPA, Standard and HPA amps are

intermittent duty design suitable for base and mobile
operation. Repeater amps are continuous duty, class C.

Amplifier capabilities: High-power, narrow or wide-
hand; 100-200 MHz 225-400 MHz, 1-2 GHz Military
(28V), Commercial, etc. — consult factory. A complete line of
Ax preamps also available.

RX Preamplifiers

NF Gain
Band Model (dB) (dB) Connector
o0 MHz 05208 5 25 BNC
60 MHz 0520 &5 20 N
144 MHz 14208 5 24 BNC -
144 MHz 1420 5 24 N
220 MHz 22208 5 22 BNC wy
220 MHz 2220 &5 22 N el
440 MHz 4420B 5 18 GNC ..
440 MHz 44200 5 18 N

Consult your local dealer or send directly for
further product information. All Products Made in
USA.

L N
U, BOX o
SYSTEMS e e e R 7
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/3 Review

by Bill Clarke WA4BLC

The MIFJ-247
Antenna Analyzer

SWR analyzer with a built-in frequency counter.

Number 8 on your Feedback card

MFJ Enterprises, Inc.

P.O. Box 494

Mississippi State MS 39762
Telephone: (800) 647-1800
Price Class: $190

ast year | reviewed the MFJ-207 HF SWR
analyzer from MFJ (see the January "91
issue, p. 18). It is an excellent device and it
sure helped me set up my antenna system.
This unit had a mechanical dial which gave me
a good relative idea of the antenna’s resonant
point. However, to determine the exact reso-
nant frequency, the user has to set up the unit
by either beating a signal on a receiver or
using an outboard frequency counter.
This was not a real problem for me, as | had
a battery-operated counter and could plug it
into the analyzer to get exact frequency read-
out. But suppose | didn’t have a counter, or
didn’t want to carry two separate devices and
their connection wires? Why not a combina-
tion unit that reads the SWR and frequency
simultaneously? Well, that is exactly what
MFJ has done with their model MFJ-247 HF
SWR Analyzer.

What is an SWR Analyzer?

The MFJ-247 is used to accurately find the
SWR of an antenna at the shack feedline, the
antenna, the tuner, or any point between. No
RF signal is required from your transmitter.

The new analyzer is completely portable for
field use, meaning no trips back to the shack
to check SWR on your antenna. It provides a
means for eliminating on-the-air tune-ups for
setting up antennas, or when adjusting a
tuner. Trimming and adjusting can be done at
the same time measurements are made.

Using the MFJ-247 in the Field

Although the analyzer is very simple to op-
erate, a quick read of the instruction manual is
advisable. It won't take more than five min-
utes, as the instructions are clear and simple.

Using the analyzer for setting up a new 160
meter dipole, | initially figured the leg lengths
of the dipole to be 126.5 feet each. | cut the
legs a couple of feet over-size (a recommend-
ed practice). After assembly, the antenna was
hauled into place. Connecting the analyzer to
the feedline at the base of the tower, | selected
the 1.8-2.9 MHz band (the other bands are
3.2-5.3, 6.5-11, 12-21, 18-30 with overrun
on each). The tuning knob was slowly turned
until the meter showed the lowest SWR point.

When the lowest point was located, | read
the frequency from the LCD indicator, which
showed 1.795 MHz. | brought the antenna
down and trimmed some wire off each leg,

MF] ANTENNA ANALYZER

-"T-u-: [ " ' i

Photo A. The MFJ-247 digital SWR analyzer.

raised it again, and rechecked the lowest
SWR point. The readout was 1.846 MHz.
Close enough!

The dipole was put in place and tuned with-
out returning to the shack. There were no on-
the-air tune-ups. | merely connected the an-
tenna’s feedline to my remote antenna switch
and was finished with my outside work.

Checking Feedlines in the Shack

| hooked the analyzer onto the feedline in
my shack to assure that all was going to work
as planned. A paich line was run from my
transceiver selection switch to the SO-239 on
top of the analyzer. | checked each antenna
for exact the frequency of the lowest SWR,
and made a notation in my station log.

If you are unsure of an antenna’s SWR al a
specific frequency, just tune the analyzer until
it displays that frequency and read the SWR
from the meter.

It is pariicularly interesting to make SWR
plots of multiband antennas. Generally you
will discover there are multiple points of low
SWR, often where you may not expect them.

Graph paper will help you make permanent
records of the SWR plots of your antennas.

Adjusting a Tuner With the 247

You can use the SWR Analyzer as an aid in
adjusting an antenna tuner without putting out
a carrier on the air. By using a good quality self-
grounding coax switch, you can select between
the transmitter and the analyzer on the input
side of an antenna tuner. Once selected, tune
the analyzer to the frequency you will be trans-
mitting on and adjust the tuner for the lowest
SWR reading on the analyzer's SWR meter.

Just switch the feedline back to the trans-
mitter and you are ready to operate. A word of
warning: DO NOT TRANSMIT INTO THE AN-
ALYZER or you will fry it!

Frequency Counter

The analyzer also functions as a frequency
counter with up to six decimal places of dis-
play (i.e. 146.310025 MHz). This gives the
MFJ-247 a dual purpose: an SWR analyzer
and a frequency counter in one box.

| should note that the counter is not very
sensitive, and, as is mentioned in the manual,
the use of a ‘times 1"’ probe is recommended.
For service work inside a transceiver this
would be necessary, but for general frequen-
cy checking a rubber-duck on the top BNC
connector is sufficient.

The manual has some good information
about coax feedline losses and explains why
high SWR can increase these losses. Also
included is a sample SWR antenna plot chart,
which can be copied.

My Recommendation

| enjoyed working on my antenna system
with the original antenna analyzer and using
the MFJ-247 just makes it easier since every-
thing is inside one box.

Anyone working with antennas will find a
use for the analyzer. It will be a real help for
tuning a beam on top of a tower and setting the
bands on a vertical. Also, the idea of ““a no-
carrier tune-up”’ is excellent. i

Specifications
Dimensions: 4 x 7.5 x 2.5 inches (WHD)
Frequency: 1.75-33.5 MHz
Power: 12VDC @ 300 mA
Batteries: 6 AA
Counter Sensitivity: 600 mV
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Number 9 on your Feedback card

Battery Watchdog

Keeps your battery up to snuff.

y station runs primarily from a 12 volt

deep cycle battery under the shack,
providing emergency power capability at a
moment’s notice. However, my 2 meter all-
mode with a 170 watt linear drains the battery
rapidly during my sessions as Net Control,
and my other station equipment just adds in-
sult to injury. With more 12 volt equipment
planned, and my habit of forgetting to turn
the charger on and off as needed to keep my
battery fully (but not over) charged, I needed
something to monitor my battery status and
keep it charged.

With this in mind, I decided my battery
watchdog should turn a charger on when the
battery voltage drops below 11 volts, and turn
it off when the battery voltage rises to 14
volts.

The parts for the watchdog are easy to find
at Radio Shack, a discount store and a quick
stop at a TV/stereo repair shop (or parts
house). (See the Parts List.) If you refer to the
schematic (Figure 1), my explanation of this
circuit will make more sense.

Charger On

Zener diode D1 conducts as long as the
battery voltage is over 11 volts. To maintain a
stable voltage, this diode must conduct at
least 11 mA, and since I don’t want to draw
more power than necessary, the series resis-
tor of 680 ohms will keep the current down to
a reasonable 16 mA. Since I wanted a high
(logic 1) signal when the battery voltage
drops below 11 volts, I used the 11 volt out-
put from the zener regulator to drive one of
the four gates in the 4001 CMOS quad’s two-
input NOR gate. By tying the two inputs to
this NOR gate together, it functions as an
inverter. Since it is a CMOS gate, it will
operate directly from the 12 volt battery, and
an 11 volt input won’t harm it.

Charger Off

Zener diode D2 conducts when the battery
voltage exceeds 14 volts. To maintain a stable
voltage, D2 must conduct at least 8.9 mA,
and since I don’t want to draw more power

than necessary, the series resistor of 1200
ohms will keep the current down to a reason-

able 12 mA. Since this zener regulator pro-
vides the high (logic 1) output I want when the
battery voltage exceeds 14 volts, no inverter
IS necessary.
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by Martin E. McCoy WBOTCZ/7
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Figure 1. The schematic diagram of the battery watchdog.

Charger Control

One of the flip-flops in the 4013 CMOS
dual D type flip-flop is used to turn the
charger on and off. If the Q output is connect-
ed to the D (Data) input and the clock input is
grounded, then it behaves as an R-S flip-flop.
In other words, when a high (logic 1) 1s
applied to the S (Set) terminal, Q goes high
and remains there until a high is applied to
the R (Reset) terminal, causing Q to go low
(logic 0).

Operation

Assume that the flip-flop is off—that 1s, its
Q output is low. With Q low, no current is
supplied to the NPN Darlington Ql, it
doesn’t conduct and relay K1 is open, leaving
the battery charger off.

When the battery becomes discharged, the
voltage available drops below 11 volts. The
regulator circuit containing D1 ceases to con-
duct, removing the input from IC1. Since IC1
is a NOR gate operating as an inverter, a lack
of input causes the output to go high. Since
this output is connected to the S (Set) input of
IC2 (the flip-flop), the output Q goes high.
This high output passes through R3 to keep
the base current through Q1 to a reasonable

value. Since Q1 is a Darlington transistor
with a gain of at least 2500, this small current
through the base is more than sufficient to
allow the transistor to pass the 38 mA re-
quired to pull relay K1 in. When this relay is
energized, the battery charger begins charg-
ing the battery.

When the battery charger starts charging
the battery, the voltage available rises above
11 volts. This causes the regulator circuit
containing D1 to begin conducting, supply-
ing a high to the input of IC1. As you remem-
ber, ICI1 acts as an inverter, so its output goes
low, removing the high to the S (Set) input of
IC2. But the output Q of the flip-flop remains
high because the R (Reset) terminal is not
receiving a high from the regulator circuit
containing D2.

When the battery is fully charged, the bat-
tery voltage exceeds 14 volts. The regulator
circuit containing D2 conducts, supplying a
high to the R (Reset) input of IC2. When this
happens, the flip-flop resets, output Q goes
low and transistor Q1 stops conducting, re-
leasing relay K1. The battery charger stops
charging.

The diode across the coil of relay KI
clamps the voltage spike that occurs when



ASTRON

CORPORATION

8 Autry
Irvine, CA 92718

(714) 458-7277
ASTRON POWER SUPPLIES |

e HEAVY DUTY = HIGH QUALITY « RUGGED » RELIABLE

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

= SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105-125 VAC

» FOLD-BACK CURRENT LIMITING Protects Power Supply e QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

 CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than Smv peak to peak (full load &
excepl RS-3A, RS-4A, RS-5A, RS-4L. RS-5L low line)

* MAINTAIN REGULATION & LOW RIPPLE at low line 