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SYNTHESIZED VHF FM
EXCITER & RECEIVER MODULES

No more waiting for crystals!

Hamtronics is pleased to
announce a new line of its vhf fm
transmitters and receivers,
popular for repeaters, voice and
data links, control, telemetry, and
other demanding applications.
T301 Exciter and R301 Receiver provide high quality
nbfm and fsk operation on 144-148 MHz (and 148-174
MHz for export and gov't services). Features include:

« Dip switch frequency selection.

» Exceptional modulation for voice and clcss.
Veery low noise synthesizer for repeater service.
Direct fm for data up to 9600 baud.

Commercial grade tcxo for tight frequency accuracy
in wide range of environmental conditions:
2ppm -30 to +60°C.

» In stock for same day shipping.

TA301 EXCITER

Rated for continuous duty,

2-3W output.

# Kit ......only $109

« TCXO option ...$40

« Wiredtested ..$189
(includes TCXO)
Inquire about models
for higher frequencies.

R301 RECEIVER

Kit .....only $139
. TGJ{D nptmn $40
« Wired/tested .. $209
{includes TCXO)
Our traditional crystal-
controlled receivers
and exciters are sfill
available for all vhf and uhf bands.

CRYSTAL CONTROLLED VHF & UHF
FM EXCITERS & RECEIVERS

FM EXCITERS: 2W output, continuous duty.

« TA51: for 6M, 2M, 220
MHz ........ kit $99, wit $168.

« TA451: for 420-475 MHz.
... kit $99, wit $1689,

« TA901: for 902-928 MHz,
(0.5Wout) ...........wh $169,

VHF & UHF POWER AMPLIFIERS,
Qutput levels from 10W to 100W ... ... Starting at $99.

FM RECEIVERS:
« R100 VHF FM RCVRS
Very sensitive — 0.15pV,
Superb selectivity — both
crystal and ceramic IF filters,
>100 dB down at 12 kHz,
best available anywhere,
flutter-proof squelch.

For 46-54, 72-76, 140-175, or 216-225 MHz. .
. kit $129, wa’tE‘IEQ

. R144 ’RCVR Like H*!I:ID fcnr EM with helical reso-
natorin frontend. ....................... kit $159, wit $219.

e R451 FM RCVR, for 420-475 MHz. Similar to R100
L T e | e L L kit $129, w/t $189.

« R901 FM RCVR, 902-928MHz _.......$159, wit $219

Buy at low, factory-direct net prices and save!

For complete info, call or write for complete catalog.
Order h",r‘ mail, fax, email, or I.}hUI'IE (9-12, 1-5 eastern time).
Min. $5 S&H charge for 1" ib. plus add’| weight & insurance

Get more features for your dollar with our

REP-200 REPEATER

A microprocessor-controlled repeater with full auto-
patch and many versatile dtimf remote control
features at less than you might pay for a

bare bones repeater or

controller alone!

Now —
2 meter machines in stock
for next day shipment! Call for details.

« kit still only $1095

» factory assembled still only $1295
50-54, 143-174, 213-233_ 420475 MHz (902-928 MMz siightly higher )
= FCC type accepled lor commercial service in 150 & 450 MHz bands.

Digital Voice Recorder Option. Allows message up
to 20 sec. to be remotely recorded off the air. Play
back at user request by DTMF command, or as a
periodical voice id, or bolth. Great for making club
announcements! . ... only $100.

REP-200C Er:unnmv Hepeamr Real-voice ID, no
dtmf or autopatch. ................. Kit only $795, wé&t $1185.

REP-Z00N Repeater. Without controller s0 you can
USe your own. ... Kit only $695, w&t 5995

You'll KICK Yourself

If You Build a Repeater
Without Checking Out Our Catalog First!

Hamtronics has the world's most
complete line of modules for
making repeaters. |In addition to
excilers, pa's, and receivers, we
offer the following controllers.

COR-3. Inexpensive, flexible COR module with timers,
courtesy beep, audio mixer. .............only $49/kit, $79 wit.

CWID. Traditional diode matrix iD'er. ............ kit only $59.
CWID-2. Eprom-controlled ID'er........only $54/kit, $79 wit.

DVR-1. Record your own voice up to 20 sec. For voice id
or playing club announcements. .............. $59/kit, $99 wit.

COR-4, Complete COR and CWID all on one board. ID in
eprom. Low power CMOS. ............only $99/kit, $149 wit

COR-8, COR with real-voice id. Low power CMOS, non-
volatile memory. ......... ....kit only $99, wit only $149,

COR-5. pP controller with autopatch, reverse ap, phone
remote control, lots of DTMF confrel functions, all on one
board, as used in REP-200 Repeater. . ... 5379 wit.

AP-3. Repealer autopaich, reverse autopatch, phone fine
remote control. Use with TD-2. ............ .. KIE 389,

TD-2. Four-digit DTMF decoder/controller. Five latching on-
off functions, toll call restrictor. .................c Kit $79.

TD-4. DTMF controlier as above except one on-off function
and no toll call restrictor. Can also use for selective calling;
mute speaker uniil someone pages you................... kit $49,

SUBAUDIBLE TONE ENCODER/DECODER

Access all your favorite

closed repeaters!
» Encodes all standard CTCSS
tones with crystal accuracy and
convenient DIP switch selection.
+« Comprehensive manual also shows how you can sel up
a front panel switch to selecl tones for several repeaters.
« Decoder can be used to mute receive audio and is opti-
mized for instaliation in repeaters 10 provide closed access,
High pass filter gets rid of annoying buzz in receiver.

« TD-5 CTCSS Encoder/Decoder Kit ....................only $39
« TD-5 CTCSS EncoderiDecoder Wiredtested .._........._$59

View Catalog on our Web Site
www. hamtronics.com
email: jv@hamtronics.com

Use Visa, MC, Discover, check, or UPS C.0.D.

LOW NOISE RECEIVER PREAMPS

LNG-{ ) GAAs FET PREAMP
STILL ONLY $59, wired/tested

« Make your friends sick with
envy! Work stations they don't
even know are there.
» [nstall one at the antenna and
overcome coax losses. =
» Available for 28-30, 46-56, 137-152, 152-172, 210-
230, 400-470, and 800-960 MHz bands

LNW-{ ) ECONOMY PREAMP
ONLY $29 kit, $44 wired/tested
» » Miniature MOSFET Preamp
» Solder terminals allow easy con-
nection inside radios.
o Available for 25-35, 35-55, 55-90, 90-120, 120-150.
150-200, 200-270, and 400-500 MHz bands.

TRANSMITTING &
RECEIVING CONVERTERS

Go on a ham satellite adventure! Add an-
other band for the next contest. Thrill in the
excitement of building your own gear, and
save a bundle.

No need to spend thousands on
new transceivers for each band!

Convert vhf and uhf signals to/from 10M.

» Even if you dont have a 10M rig, you can pick up
very good used xmirs & rcvrs for next to nothing.
Receiving converters (shown above) available for
various segments of 6M, 2M, 220, and 432 MHz,
Revg Conv Kits from $48, wired/tested units only $98.

Transmitting converters
for 2M, 432 MHz.

Kits only $89 vhf or
$99 uhf

Power amplifiers up to
SO0W output

Finally — A Professional
Quality Receiver to Monitor
Weather Broadcasts!

Our RWX is a very sensitive and selective
Hamtronics® grade receiver to monitor
critical NOAA weather broadcasts.

Excellent 0.15uV sensitivity
provides good reception even at
distances of 70 miles or more with
suitable antenna. No comparison
with ordinary consumer radios!

Automatic mode provides storm waitch, alerting you by
unmuting receiver and providing an output 1o trip remote
equipment when an alert tone is broadcast

Small enough for emergency or portable use, il can even
be powered from a small 9-12V battery when needed.
Crystal controlled for accuracy, all 7 channels provided
(162.40 to 162.55)

You can buy just the receiver pcb module in kit form or
buy the kit with an attractive metal cabinet, AC power
adapter, and built-in speaker. It is also available factory
wired and tested,

« RWX Revr kit, PCB only ..
¢« RWX Revr kit wath cabinet, speater &AE adapier
» RWX Revr wiredtested in cabinet with speaker & adapier

$79
-599
$139

We make many other products, too numerous to fit on
one page. See prior month's ad for more. Hamtronics
also makes Receivers for Weather Satellites & WWV
and various data adapiers & pwr ampiifiers for radios.

Our 35" Year

amlronics, inc.

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




ASTRON

CORPORATION

9 Autry

Irvine, CA 92718

(714) 458-7277 » FAX (714) 458-0826

55-25M With volt & amp meters
SS-30M With volt & amp meters

SWITCHING POWER SU PPLIE-S_

www.astroncorp.com

ASTRON POWER SUPPLIES

CONT. ICS  WT.(LBS
ES-;ID 7 10 { ) e HEAVY DUTY « HIGH QUALITY = RUGGED * RELIABLE
e Jg }ﬁ g"ﬁ’ SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
SS8-25 4.2 * SOLID STATE ELECTRONICALLY REGULATED e [INPUT VOLTAGE: 105-125 VAC
SS-30 50 * FOLD-BACK CURRENT LIMITING Protects Power Supply « OUTPUT VOLTAGE: 13.8 VDC * 0.05 volts

from excessive current & continuous shorted output
¢« CROWBAR OVER VOLTAGE PROTECTION on all Models
excapl RS-3A, RS-4A, RS-5A, RS-4L. RS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input

Voltage
« HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
e THREE CONDUCTOR POWER CORD except for RS-3A
* ONE YEAR WARRANTY = MADE IN U.S.A.

* LOW PROFILE POWER SUPPLY

(Internally Adjustable: 11-15 VDC)

o RIPPLE Less than Smv peak to peak (full load &
low line)

« All units available in 220 VAC input voltage
(except for SL-11A)

Colors Continuous ics* Size [IN Shi
MODEL Gray Black Duty [Amps) (Amps) Hx W x ﬂl“lm
SL-11A 0 B 7 11 2% x T% = 9% 12
SL-11R B B i 11 Zhx] 9% 12
SL-11S . . 7 1 2% < 7% x 9% 12
SL-11R-RA . 7 1 =7 x9% 13

POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous

Size (IN

m"
MODEL Duty (Amps) (Amps) HxW =

RS-L SERIES

RM SERIES

RS-4L
RS-5L

3
4

19" RACK MOUNT POWER SUPPLIES

MODEL RM-35M

RS-A SERIES

MODEL RS-7A

RS-M SEHIES Bk

MODEL RS-35M

VS-M AND VRM-M SERIES

MODEL VS-35M

RS-S SERIES

MODEL RS-125

4 3% x 6% x 7%
5 3% x 6% x 7'

Continuous SIJ:IJIIII Ehip[‘ll
MODEL Duty [Amps) HxWxD WL Il:.1
RM-12A 9 5% x 19 x 8'% 16
RM-35A 54 x 19 x 12 38
RM-50A 5% x 19 x 12 50
RM-60A Tx19x12% 60
Separate Volt and Amp Meters
RAM-12M 5% x 19 x B'% 16
RM-35M 5% x 19 x 12% 38
RM-50M 5% x 19 x 12% 50
RM-60M 7% 19 x 12% 60
Cotors Conlinwous ([ Size [IN]
Gray Black Duty (Amps) (Amps) HxWxD
. 2.5 3 3 x 4% x 5%
. . 3 4 3% x6%x9
. 4 5 3% % 6% X T%
. 5 T Ju xb6%x9
B 7.5 10 4 x 7% x 10%
s 9 4% x B8 x9
. 9 4x 7% x 10%
. 16 S5 x9x10%
(] 25 Ex 11 x 1
37 6 x 13% x 11
57 6 x 13% x 12%
Cealinuous ICS* Size [IN) ipping
MODEL Duty (Amps) (Amps) HxWxD Wt [lbs.)
» Switchable voit and Amp meter
RS-12M g 12 4% xBx9 13
* Separate volt and Amp meters
RS-20M 16 20 5x9x10% 18
RS-35M 25 35 EX11x11 27
RS-50M 37 50 6x13% x 11 46
RS-70M o 70 B x 13% x 12% 48
= Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts ® Current limit adjustable from 1.5 amps
to Full Load
Coalinwens ics* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, [ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M g 5 2 12 4% xBx 9 13
VS-20M 16 9 4 20 5x9x 10% 20
VS-35M 25 15 7 35 5x11x1 29
VS-50M 37 22 10 50 6 x 13% x 1 46
VS-TOM 67 34 16 70 Bx 13% x 12% 48
» Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
VRM-50M 37 22 10 50 5% x 19 x 12% 50
e Continueus Ics* Sizs (IN) Shipping
MODEL Gray  Biack Duty [Amps) Amps HNxWxD Wi (lbs.)
RS-7S B N 5 7 4% T% %X 10% 10
RS-10S - B 75 10 4 X Th %X 10% 12
RS-12S B . g 12 4% xBx9 13
RS-20S . . 16 20 5x9x10% 18
SL-11S ° B 7 11 2% x 7% x 9% 12

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD




m‘ Wireless

World’s Smallest TV Transmitter
i Perfect video transmission from a transmitter you can hide under a quar-
ter and only as thick as a stack of four pennies- that's a nickel in the pic-
ture! Transmits color or B&W up to 150" to any TV tuned to cable channel
59 with a solid 20 mW of power. Crystal controlled for no frequency drift
with performance that equals law enforcement models that cost hundreds
more! Deluxe model includes sound using a sensitive built-in mike that
will hear a whisper 15 feet away! Units run on 9 volts and hook-up to
most any CCD camera. Our cameras shown below have been tested to
mate perfectly with The Cube and work great. Fully assembled.
C-2000 Video Transmitter Cube... s - ¥

C-3000 Video and Audio Tmnsmiﬂar Cube ......... $149.95

CCD Video Cameras

If you're looking for a good quality CCD board
camera, stop right here! Our cameras use top
quality Japanese Class ‘A’ CCD arrays, not
the oft-spec arrays that are found on many
3 other cameras. You see, the Japanese suppli-
ers grade the CCDs at manufacture and some manufacturers end up
with the ofi-grade chips due to either cost constraints or lack of buying
‘clout’. These cameras have nice clean fields and excellent light sensitivi-
ty, you'll really see the difference, and if you want to see in the dark,
these are super IR (Infra-Red) sensitive! Available with Wide-angle (809)
| or super slim Pin-hole style lens. Both run on 9 VDC and produce stan-
dard 1 voit p-p video. Add one of our transmitter units for wireless trans-
mission to any TV set, or add our Interface board (below) for Audio
sound pick-up and direct wire connection to any Video monitor or TV
J video/audio input jacks. Fully assembled.
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CCDWA-2 CCD Camera, wide-angle lens........c.ccuvnnen. $99.95
CCDPH-2 CCD Camera, slim fit pin-hole lens.............. $99.95

Video Headquarters

MicroEye CCD Camera &

Transmitter Combo

We married together one of our quality
CCD cameras, a sensitive electret micro-
phone and a small TV transmitter to give
you a super neat - and tiny - all in one,
‘knows all, sees all, hears all' package!
Small enough to fit into a cigarette pack
and powerful enough to transmit up to
150’ to any standard TV set. Tunable to operate on TV channals 4,
| 5,0or6 and runs on 9 to 20 VDC. The sensitive mike picks up nor-
mal voice within an average size room. Ideal for private detectives,
investigators, hobbyists, babysitters, model rocketeers, RC air-
planes and other uses limited only by your imagination. Camera
module Is fully wired and the transmitter unit is an easy to build kit
that goes together in an evening. Includes all parts, handsome jet-
biack case and clear, concise instructions with ideas for use. And,
don't forget, our CCD cameras are very sensitive to IR light - just
add the IR-1 IR llluminator kit for see-in-the-dark operation!

ME-2000 MicroEye TV Transmitter Combo ........$§149.95

Wavecom
Wireless Video

and Audio

| Transmission

, System
Transmit extremely clean
and sharp video and e e
audio up to 300 feet. Wav&mm transrn-lts in the 2.4 GHz band
using FM and circular polarization for state-of-the-art transmission.
There is no fading, ghosting, humming, buzzing or picture rolling
when using the Wavecom. System consists of two parts, a trans-
mitter unit and a receiver unit. Switch selectable 4 channel opera-
tion allows use of multiple Wavecoms in the same geographic area.
Connections are video and audio in and out using standard RCA

| phono jacks. Includes AC wall plug adapters, patch cords, coax

" CCD Camera Interface Board
Here's a nifty little kit that eases hook-up of your [
CCD camera module to any video monitor, VCR &
or video input TV set. The board provides a volit-
age regulated and filtered source to power the
camera (CCD Cameras require a stable source &=
of power for best operation), sensitive electret condensor mlka fnr great
sound pick-up and RCA Phono jacks for both audio and video outputs.
Runs on 11 - 20 VDC.

IB-1 Interface Board Ki.............ccciuieernnenininnacisnsssseassssnsane $14.95

Budget TV Transmitter

Transmit audio and video to any TV set with this fully
y | assembled transmitter. Although not tiny, it still offers
h| some neat features. Takes standard 1 volt p-p video
| and audio and transmits on any UHF TV channel of
o 7] your choice from 17 - 42. Has rugged metal case,
includes AC adapter, whip antenna and even RCA phono plug patch
cords! Can also run on 12 VDC.
VS-2 Video and Audm Sendar, Fully Assembled........ .$29.95

IR llluminator for CCD Cameras

See in total darkness with one of our CCD video
cameras and this IR illuminator! IR light can't be
seen, illuminate the scene with IR and a CCD camera
‘sees’ just fine. The array of 24 extra high intensity
LEDs are invisible to anybody - except for aliens and Casper! Runs on 12
VDC. llluminates similar to that of a bright flashlight.

IR-1 IR Huminator Kit........c.iiciiennsssssssccnssressssrsnssssassonssnes $24.95

— WC-5 Wavecom Sr. with Remote Capability........$239.95
WC-TX Transmitter Moduile Assembly...............

RAMSEY

cable jumper, TV antenna A/B switch and complete hook-up
instructions. Fully assembled with one year warranty.

The Wavecom Sr. has all of the features above plus adds the
capability of transmitting your TV/DSS/VCR remote control signals
from the receiver unit back to the transmitter unit. This is great for
controlling your DSS satellite receiver or VCR from any room in the
house. We also offer the small internal transmitter module assem-
bly for those who wish to make their own concealed video transmit-
I ter system. Module is about the size of a couple of matchboxes and

includes microwave patch antenna.

WC-1 Wavecom Jr. Wireless System.........c.cceuneee $189.95

..$105.00

RAMSEY ELECTRONICS, INC.
793 Canning Parkway Victor, NY 14564

Call for our free catalogue or visit us on the web: www.ramseyelecironics.com
ToH free Order Serwce 1 800 446-2295

|--'1' —r

For Tech Info or Order Status, Call the Factory Direct
Phone (716) 924-4560
Fax (716) 924-4555

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, if [slits T
not pleased, retum in form for refund. Add $5.95 for shipping,

handling and insurance. under $20, add $3.00. NY residents

add 7% sales tax. Sorry, no CODs. Forei n orders, add 20% for sur-
face mall or use credit card and specify shipping method.
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Number 1 on your Feedback card

NEUER SAY DIE

The End Is Near!

The end of the year. that is.
You're probably reading this in
October, Halloween month. The
cover is dated November, which
means Thanksgiving is coming
soon. And that means just one
more month until Christmas.
And a week after that is New
Year’s Day, when you're sup-
posed to make all those resolu-
tions. You know, the promises to
better yoursell that you aren’t
going to keep.

Alas, we all seem to work on
the same system as our big cor-
porations, thinking at most about
a quarter of a year ahead. If we
had any interest at all in the long
range, we'd immediately change
our diets, get the mercury out of
our mouths, the lead out of our
pants, and so on. All that stuff
I've been preaching. All that
stuff you've been snoring
through.

Sure, our ham radio contests
are fun. At least for a few of us.
For the rest they can be a royal
pain. For the very few they're
important. They buy their sla-
tions around winning contests.
But then there are a few severely
misguided souls who think that
working DX 1s important. Mak-
ing momentary contacts with
hams in rare countries for the
sole purpose of getting a QSL
card doesn’t hold up for me as
important. Hey, I've been there,
done that. I recently ran across a
big carton of my old QSL cards
out in the bam. Sure, working
some of the rare ones was fun,
and 1 once used my cards from
around 350 countries to dress up
a book | wrote on how to work
DX. And when | get my Silent
Key Award from the ARRL my
cards will go in the trash, along
with all that other ham junk in
the bamn.

With the new sun spot cycle
starting. and with the end of the

Wayne Green W2NSD/1

world coming due in one, two or
10 years, depending on which
Art Bell Show doom-meister
you believe. can 1 sell you on
trying something new this win-
ter? It could be your last chance!

For instance, how about trying
your hand at some ham satellite
contacts? Then wrile me a letter
and tell me how you went about
it and how much fun you've
been having.

Say, have you ever tried mak-
ing aurora contacts on 1wo
meters? I've got it on good au-
thority that there have been sev-

- eral darned good auroras this

summer with no one in there
making contacts. No one! Yes,
you do have to either know the
code at around 5 wpm, which is
about as fast as code can be sent
via the aurora, or use sideband.
Try it and write to me. A CW
signal comes through as pulses
of white noise and sideband
sounds like someone whispering.
If that's too exciling for you.
how about getting on six meters
and letting me know what
yvou've worked? 1 hear we've
been geiting some interesting
openings into South America.
Have you ever mountain-
topped? I've had some great ad-
ventures operating from the top
ol Mt. Greylock in Massachu-
setts, Mt. Mansfield in Vermont,
M. Washington in New Hamp-
shire, and Cadillac Mountain in
Maine. Do it and let me know
how vou make oul. Send some
photos two. Heck, | remember
when a New Jersey club would
make weekend mountamtop ex-
peditions and rack up hundreds of
contacts. It was a one-club contest.
If you are inactive, make a
Halloween resolution to get on
some new band by Thanksgiv-
ing. All it takes is a dipole to get
started. And let me know what
vou find. Is it fun? Or boring?
Can | get you to start bringing
up interesting subjects to talk
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about on the air? What I"ve been
hearing on 20 meters lately sure |
hasn’t encouraged me to put up a

better antenna. It isn't like |
haven't been providing you with
stuff in my editorials. And if you
tape the Art Bell Show every
nmight you'll have still more am-
munition. And if we do hook up
on 20, please don’t tell me what
rig you've bought, or about your
antenna—unless 1 specifically
ask (which I guarantee 1 won't).

If the doomsayers arc right.
you don't want to spend your
last hamming days swapping
QSL information. and 73, thanks
for the contact. do you? Oh, you
do? Okay, never mind.

Take the Express!

Why take the local through
life. stopping at every stop and
taking forever to get there? Yes,
there is an express! There's a
fast track to health and wealth—
to success. The good part of the
fast track is that few people
know about it, so you'll have
very little competition. The bad
part is that not only don’t other
people not know aboul it, they
don’t even believe it's there.
They totally behieve that the
slow track is all there is—the
track that takes you through four
or five years of college and a hife-
time of working for someone else.

If you haven’t heard the cliché
that “you’ll never get rich work-
ing for someone else,” it’s high
time vou not only hear it, but
give il some Very serious
thought. When you work for
yourself not only can’t you be
fired, downsized, or outsourced,
you are the one setting your own
salary. And there’s no one to ask
you whether you have a degree
in anything or not.

Sure, there are a bunch of self-
employed pecople who are never
eoing to make much money.
Working for voursell 1sn't a total

e ——————————————————————————————

answer, you also want to be
picky about what kind ol work
you're going to do, making sure

' that it has the potential for both

making a lot of money and for
providing you with some free-
dom to enjoy it. I'm talking
aboul some sort ol entrepreneur-
ial enterprise other than running
a grocery store oOr restaurant.
How do you find the product
or service which is going to put
you on the fast track? And how
do you build all of the skills
you'll need to run your business
successfully? By going to col-
lege? None that I've found yet!
And not for a lack of looking.
The fact is that colleges don’t
want you to know how much of
a waste of your life a college de-
gree is when it comes to being an
entrepreneur, so they're not about
to teach such dangerous ideas.
No, if you want to take the ex-
press you'll want to start early
and learn what you need to know
with somcone else paying the
bills. Learn on Other People’s
Money (OPM). That's why I rec-
ommend starting as early as you
can as an apprentice (a.k.a.
traince) with a small entrepre-
neurial company in a field that’s

" more fun than work for you,

making it your business to learn
everything you can about the
business.

I've lectured on this at Yale,
Rensselaer Polytechnic Institute,
Case-Western University, Babson
College, Boston University, and a
bunch ol other colleges, but for
some reason they don't ask me
back. Oh. the kids love my talks—
it’s the professors who aren’t en-
thusiastic about ‘'em. Hey, let me
know if you ever find a college
professor who has given up a suc-
cessful life as an entrepreneur (o
teach.

Medical Science?

Medical “science,” like all the
other so-called sciences, has a
long and almost unbroken his-
tory of rejecting new ideas.
You've probably read about
Semmelweis, who was ostra-
cized by his colleagues and fired
from the hospital for recom-
mending that doctors wash their
hands before assisting in births.
And then there was Pasteur and
his stupid germ theory.

But I'll bet you haven’t heard
about Laenncc, a young French-
man who invented the stetho-
scope. His colleagues ridiculed
him and suggested that it was the
work of the Devil. He used a



rolled-up paper cone, which left
a red ring. Witchcraft!

Alas, 150 years later little has
changed. Doctors are still resist-
ing new ideas, so is it any won-
der that medical “science™ is still
fighting cancer with surgery, ra-
diation, and chemotherapy (poi-
sons), despite abundant evidence
that all cancers are caused by
our diets?

How many women would
give up eating chocolate if they
knew the connection between
chocolate and breast cancer?

Since your present diet 1s
around 99% guaranteed to give
you cancer or a heart attack,
nothing I can write is going to
change you. Dr. Schweitzer
never saw a case of cancer
among the African natives until
the white man’s diet was intro-

duced. Dr. Stephenson found the |

same among the Eskimos. Hey,
I'm thirsty—pass me a cold
Coke®.

When people get sick they
want something done, and
quickly. Prompt relief is what
they want. Very few people
want, or are interested 1n. a cure.
What they want is relief from
bothersome symptoms, and at
any price. So doctors continue Lo
practice palliative medicine,
which seldom produces a cure.
They get rich and we get sick
and die 20-30 years before we
need to. Well, it’s good for So-
cial Security, the insurance in-
dustry, the HMOs, hospitals,
AMA, FDA, NIH., WHO, the
National Cancer Institute, Gen-
eral Foods. General Mills, and
on down the line. The only
downside is us, and we don't seem
to care one way or the other.

Smoking

Despite the best efforts of the
tobacco industry, their thousands
of lobbyists, and flocks of scien-
tists paid to see no evil and sup-
press the facts, we are seeing more
and more evidence of the massive
cover-up conspiracy between
them, our government, the medi-
cal industry and the insurance
companies.

We now know that micotine
produces temporary stimulation
at first, but fatigue, depression.
nervousness, diminished re-
flexes, impaired reasoning ca-
pacity and loss of memory fol-
low after a few years. We also
know that it’s one of the most
addictive substances yet found.

But we're slowly making
headway. If you watch the old

movies you'll see all of the stars
smoking cigarettes. In today’s
movies, when someone lights up
you know right away that this is a
bad guy. Remember Waterworld,
with the bad guys being the
“Smokers?”” And the very worslt
villain on the X-Files is the
Smoking Man.

When 1 see kids smoking
these days | know (a) they are
stupid, and (b) their parents are
not much interested in them.

Yes, it’s an extremely difficult

| addiction to Kick. but the fact i1s

that millions have succeeded in
stopping so, unless people s mo-
tivation and determination have
been gutted by our school sys-
tem, anyone can stop.

Music Soothes

In addition to the usual poi-
sons you've been pulting into
your body, plus your pathetically
lousy nutrition, another Killer 1s
stress. Yes, old Doc Green is go-
ing Lo prescribe music as one of
the better ways 1o reduce stress.
And 1 don’t mean rap or rock, ei-
ther. I'm talking about classical
music, and it doesn’t get much
more soothing than some of that.
Just wait’ll you get a load of
some of the incredible music
Delius wrote! And Goltschalk!

The fact is that every disease
we come down with has a psy-
chological component, so if you
can get rid of that trigger, your
body will usually be able to sur-
mount the immediate infection.
As Béchamp, Rife, Naessens and
others have discovered, it’s more a
weakness of the body that brings
on illness than an infection from
outside.

Back when 1 was publishing
the country’s leading music mag-
azine | found that the startlingly
superb sound of compact discs
had substantially increased the
public’s interest in classical mu-
sic. The problem was that there
were tens of thousands ol classi-
cal CDs available and the new-
comers didn’t know which were
best to buy. So I sat down and
put together a recommended
100 CD classical music li-
brary—of music that time and
millions of music lovers have
proven to be the very best of the
classics.

| originally wrote il as a series
of five articles for CD Review, bul
I’ve now put the five together into
a 20-page booklet.

What are the cream of the
cream of symphonies, overtures
to operas, ballet music, tone

poems, concertos, dances, march-
es, and piano music? You'll find
my guide to your stress reduction
helpful in sorting out the wheat
from the chaff. And even Beel-
hoven wrote a bunch of chatf.

- Ditto Mozart.

If you don’t know Zolian Kodaly

~ from Ketelby or Kabalevski, just let

Kindly old Doc Green sort it out for
you. Send for my $5 Guide to
Classical Music and start getting
your mind into some kind of
shape. | prescribe at least 30
minutes a day of brnisk walking,

and another 30 of stress reduction |
- they can do almost anything they

with the classics.

Educating Our Own Children

With the day of the pre-
nuclear family long gone., with
fewer and fewer families being

able to get by with only one |

breadwinner, how can we give
our kids a decent break in educa-
tion? With most jobs these days
requiring parents 1o be away
from home for at least eight to
nine hours—most of the waking
hours for younger children—
even if parents knew what best
to teach their children, they're
not around to do it. This is a situ-
ation parents have to recognize
and come to grips with.

As I've pointed out, by far the
most critical vears for children
are the earliest. This is when the
patterns of a lifetime are estab-

lished. Firmly established. No |

amount of remedial work later
on is ever going to completely
erase a mindset that is developed
in these first few years. This 1S
when the exposure to mind-ex-

panding experiences help their |

brains to build the neural circuits
which will allow them to cope
with language, reading, and
other such critical skills. Once
this window of opportunity has
passed, it's closed forever.

Thus you can see how mil-
lions of children are being per-

manently hobbled mentally |

(brain damaged, il you will) by
the lack of good early education.
Working parents find a nearby
day-care center and park their
babies for nine or 10 hours a day.

- With few exceptions. day-care

centers tend to be just that and
little more. They keep the babies
and young children in their care
fed and dry and as quiet as they
can. How many parents have
ever spent a whole day at their
children’s center to see whal
goes on? One in a hundred? One
in a thousand?

Babies need personal attention.

They need love. They need
someone to read to them. They
need to be held. They need toys
to attract their attention and in-
volve them. They need to be en-
couraged and congratulated
when they try something new.

- They need 1o experience what

success feels like. They need to
learn how to be adventurous.
They need to understand that
lailure is all part of eventually
winning and not to be feared.
They need to understand that
they are different and that this is
good. They need to find out that

believe they can.

Yes, this is a lot to expect
from a day-care center. But no
day-care should provide any
less! This is why I've recom-
mended that we enlist the help of
retired people, of the elderly
from nursing homes. and that
mothers start job-sharing so that
one can help with day-care in the
mornings and the other after-
noons. These families will have
one and a half pay checks in-
stead of two, but they'll know
that their children are getting the
best possible start in their lives.

With day-care like this I be-
lieve we’ll be headed toward a
country with fewer poor, much
less crime, less drug problems,
and with more highly motivated
kids, eager to get all they can
from our educational system.

Have you noticed that when-
ever we can’t pay attention to
something it seems to lall apart?
Well that certainly holds for edu-
cating our babies—and our chil-
dren. We haven’t been paying at-
tention. For some reason we
seem to feel that even though
our government has failed us n
almost every other way, at leasl
as far as education is concerned
we can depend on it. Well, 1t's
doing education as poorly as it’s
handling our banks, the deficit,
and almost everything else we
see exposed in the news.

Your children are going to gel
a good education when you pay
some attention to them and start
trying to change the system

' which our collective neglect has

allowed to strangle our country.
It's our educational system
which is at the bottom of virtu-
ally all of our problems. [t’s
been making the poor poorer.
It's been decimating our cities.
It's been encouraging more and

' more jobs to be exported.

If our babies had been prop-

erly educated we wouldn’t have
Continued on page 8
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Amateur Radio Needs
Dramatic Rethinking

It is tempting to conclude that threats to amateur
radio come from spectrum auctions alone. But the
problem is more complex than that. What it nobody
wants to become an amateur radio operator? What
if our “product” is wrong and there are no buyers?
No amount of fiddling with our marketing—or license
structure—will sell the product if we have the wrong
product to sell in a world awash with interesting and
competing technologies.

From a public relations perspective, should the
amateur service even be called that? The word
“amateur” has negative connatations ranging from
inexperienced, cheap, low quality, unreliable, to
worse.

Amateur radio has changed little in 30 to 40
years, Today’s amateur radio service relies on tech-
nology that is “old” and not spectrum-efficient. FM
is 50 years old; SSB is 40 years old; CW is over
100 years old and 1200 bps AX.25 packet is based
on the 15-year-old obsolete “"dumb terminal” rather
than personal-computer-based networking. Yes,
these technologies still work—but how do we ad-
vance from here? Regulatory structures and our
“voluntary” band plans stifle innovation and insti-

tutionalize the status quo. The result: We are growing |

stale as the world rushes by.
Not long ago in the US, regulations prohibited
use of the popular ASCII code for computer data.
Current regulations place burdens on spread-

spectrum (SS) systems—techniques that are now |

state-of-the-art in unlicensed wireless systems and
some cellular phone networks (our homes' cordless
phones use direct sequence spread-spectrum).
FCC 97.311 requires that you “Maintain a record,
convertible to the original information (voice, text,
image, eic.) of all spread-spectrum communications
transmitted” for a full year. You cannot realistically
use SS technology for routine amateur communi-
cations unless you are prepared to maintain a copy
of every transmission you ever made. By law, we are
prevented from adopting state-of-the-art technology
for routine amateur communications.

Paradoxically, you can operate an unlicensed SS
transmitter al a one-watt power level in the ama-
teur bands at 902, 2400 and 5725 MHz, and do
anything you want—but not as an amateur station!
Part 15 SS devices sharing the amateur bands can
do anything they want. Does this make sense 10 you?

In 1996, the Tucson Amateur Packet Radio group
had to fight hard for a special temporary authority
to operate direct sequence spread-spectrum com-
munication technology in the amateur bands. While
the ARRL said it supports TAPR's efforts, it then
opposed most of the details in the TAPR proposal.

Legally, you can transmit digital data using data
compression—but you must “maintain a record, con-
vertible to the original information, of all digital com-
munications transmitted” forever. Does this make
sense?

Part 97 effectively prohibits amateurs from

adopting modern digital communications. Yes, you |
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can experiment, but forget about widespread
adoption of your inventions.

The Part 97 rules contain outdated notions of
amateur emergency communications. Strangely, the
“RACES" rules limit amateurs to a maximum of one
hour per week of participating in RACES training
(except that twice per year you can apply to the
government for special exemption to this rule).
When your government runs a mass casualty drill
that lasts a full day, you can hardly walk off the job
an hour after arriving. The RACES rules are ori-
ented towards an historical amateur service con-
sisting of large, fixed-location, point-to-point HF
operations—yet most RACES operations take place
at VHF and above.

Only recently was FCC 97.113 written 1o clarify
the legality of calling a tow truck for a motorist whose
vehicle is disabled on the side of the road. Poorly
thought out rules led to situations where amateurs
questioned whether it was okay for hams to pro-
vide emergency communications support for disas-
ters—wasn't this just helping a fire department in
its routine business operations, and aren't business
communications prohibited? Sigh.

By Ed Mitchell KF7VY, found in the Brandon
Amateur Radio Society Newsletter, May 1997 is-
sue. They reprinted it with permission from Ham
Radio Online magazine, available for free on the
Internet at [hitp://www.hamradio-online.com).

The Doctor is Destinated:
Questions & Answers for
the New Ham

Q. Arepeater expert told me that my signal would
hit him better if | was horizontally polarized. Now
when | go for my walks | tilt my head sideways to
talk into my HT. This makes me dizzy. Do you have
any suggestions?

A. Actually, you can never really determine at
what angle your modulations will hit the repeater.
Circular polarization is probably the most reliable.
To achieve this, the Doctor suggests that when you
go for your walks you hold your head straight up,
but you should walk in little circles.

Q. When | listen on the repeater, | often hear
guys saying strange things that stant with Q, like Q
Artie, and QS Why, and QS Elle, etc. What do these
things mean?

A. In the old days of radio, before hams were
invented and they had to do it with flags, they had
special three-letter codes called Q-signals, which
had specific meanings. Fortunately, it is now the
'90s, and we live in America where we have free-
dom. Just as you no longer need to actually learn
anything to get your ham license, you can use Q-
signals to mean anything you want. So if they use
ones you don't understand you will just have to ask
them—preferably using a Q-signal such as QQQ7—
meaning “Huh?"

Q. | live in California and my wife just got

‘___-_———_————__'____—.—_—

transferred to Wllinois for her job. We are both hams.
| am a Tech plus and she is only a Tech. What is the
best way for us to communicate—should we use
the 2-meter, or satellite, or what?

A. Actually, neither. The Doctor suggests that you
look through her stuif and see if anything has her
new address on it and a big number, at least 10
digits long. This is called a phone number. When
you punch it into your phone, the phone will auto-
matically seek out the best repeater for your comms.

Each month the Doctor will answer the most in-
teresting questions from readers. Questions may
be edited for length and clarity, which is why many
of them disappear altogether.

Author anonymous, TNX Low Down, official jour-
nal of the Colorado QRP Club [cqc@aol.com].

Theft Deterrent System on
Ham Bands?

The FCC has received a Petition for Rule Mak-
ing from Checkpoint Systems, Inc. The company
wants the Commission to permit electronic arlicle sur-
veillance operations in the 1,705 to 30 MHz band. This,
at a fairly high maximum radiated emission level.

Checkpoint Systems is the manufacturer of some
fairly sophisticated electronic article surveillance
systems that use frequencies in the 1.7 MHz to 10
MHz range. It is regulated as an unlicensed inten-
tional radiator under Subpart C of Part 15.

Under Part 15 rules, such devices may operate

- without restrictions on bandwidth, duty cycle, modu-

lation technigue, or application, but must comply
with specified radiation and emission limits and pro-
tect licensed services from harmful interference. But
Checkpoint says it needs the higher power levels
to overcome what it calls the increasing levels of
ambient RF noise in commercial establishments.
The expanded frequency range, the company says,
will allow for greater flexibility in deploying EAS sys-
tems and reduce the potential for false alarms.
Checkpoint already holds an experimental au-
thorization to operate EAS equipment within the 7.4
MHz to 8 MHz and 8.2 MHz to 10 MHz bands at
higher power levels, The company says it has re-
ceived no complaints of interference. Its Petition for
Rule Making was received by the FCC on April 28.
From FCC, ARRL, via Harmonics, newsletter of
South Jersey Radio Association, June 1997,

CQC Top Ten Reasons for
Running QRO (High Power)

10. I can tell all my neighbors about my ham ra-
dio activities by direct input to their TVs, radios, and
telephones.

9, My tuner will handle a kW and it would be a
waste of capacity not to use it.

8. Everyone in the world needs to know that |

- have more dollars than sense.

l

7. Why kill two birds with one stone when | can
kill all the birds with one kW?

6. A kW or two gives me a real edge in those
QRP contests.

5. Keeps those pesky QRP guys from getting too
close to my frequency.



4. A signal report is meaningless unless it in-
cludes "dB over 9."

3. The linear keeps my coffee warm.

2. The lights flicker so | know | really am getting
out.

And the number one Reason for Running QRO:

1. Two words: Sexual Insecurity.

From Low Down, official journal of the Colorado
QRP Club (cgc@aol.com).

My Radio Ham

The wife of Charles Brown N5CB has written a
poem which expresses, we're sure, the feelings of
many of our XYLs—or should we call them Ama-
teur Radio Widows? We can be sure it was written
with love. It appeared in the April 1996 CQ and is
shared with you by permission of N5SCB.

My Radio Ham
By Doris (Betty) Brown

I'm married to a man who's a radio ham.

He messes up my TV and doesn't give a damn.

| get on the phone and nothing's clear,

He yells, “Betty, it ain't coming from here.

Something's happening in the atmosphere,

Hang up the phone for a while, my dear.”

He says, “I'm trying to work this station and there's
a mighty jam.”

But you know how it is with a radio ham.

He used to have a job with Uncle Sam,

But he gave it all up to be a radio ham.

He's got a big mouth, boy can he shout,

I'm always glad to hear when it's “Over and out.”

| get real mad and he knows | am.

Doesn't bother him, he's a radio ham.

He sits there listening with those things on his
head,

If I didn't know him I'd think he was dead.

His code rings out loud and clear,

A sound that's music to another ham's ear.

He talks to Moscow and Amsterdam,

Let's everyone know he's a radio ham.

One day I'm gonna give him a big black eye,

Cause he ain’'t done a thing about this TVI.

I'm stuck with him and he's stuck with me,

Guess I'll never stop hearing “N5CB.”

From Pelican Bay Amateur Radio Club's May
1997 PBARC SPARKS.

NJ Judge: Ham Interference
Out of His Hands

A New Jersey Superior Court judge has ruled that
federal law prevents him from declaring ham radio
interference a nuisance. Judge Reginald Stanton
made that determination in a case reported April 16
in the New Jersey Star Ledger, in which a couple
sued their neighbor, Walter Kornienko K2WK, of
Lafayette NJ, claiming his transmissions interfered
with their telephone, TV, and garage door opener.

The couple, Leopold and Karen Korins, was trying
to get Stanton to declare the situation a nuisance

and to direct Komienko to cut back on his hobby.

— ——

But Kornienko's lawyer claimed his client had a right
to operate under a federal license and suggested
the Korins do more 1o shield their appliances from
RFI.

“There is no question that there has been mean-
ingful intrusion into the Korins' home and their ex-
pectations of enjoying a reliable and reasonably high
quality level of telephone and television reception,”
Stanton is quoted as saying in the Star Ledger report
by Bill Riley.

Stanton conceded that the FCC had jurisdiction
and he had no authority to limit Kornienko's ham-
ming. “If he is obeying the FCC rules and the Korins
can't fix the situation in their home, that's tough,”
Stanton reportedly said.

Reprinted from ARRL Electronic Letterin the May
1997 issue of Harmonics.

Isn’t That Special?

The FCC will allow a licensee to substitute a self-
selected callsign from the block of 1x1 callsigns for
temporary use during a special event operation. The
station must announce its regularly assigned
callsign at least once an hour. The special event
callsigns will be coordinated and issued by outside
volunteer entities, not by the FCC.

The FCC has raised the eligibility requirement
from at least two members to a minimum of four.
Applicants for a club station license must have a
club name, a document of organization, management,
and a primary ham radio purpose that's consistent with
FCC rules.

Responding to a petition by the National Confer-
ence of Volunteer-Examiner coordinators (NCVEC),
the FCC said VECs could elect to designate a ses-
sion manager if they wanied to, but they would not
be required to do so.

Another change will allow hams to include a self-
assigned indicator before, after, or both before and
after the assigned callsign, when identifying. Cur-
rent rules only permit using such indicators after

. the station's regular callsign. Seli-assigned indica-

tors include those used to indicate location or type
of operation, such as /KP2 when operating in the
US Virgin Islands or /m when operating in a vehicle.
They also can denote participation in an unusual

| event or other atypical station operation, according

to the FCC.

The FCC announced all of the rules changes in a
Report and Order, FCC 97-99, adopted March 20 and
issued April 1, 1997. The amendments become effec-

him as he was attempting to tip a free soda out of it.
In 1996 the winner was an Air Force sergeant who,
feeling the need for speed, attached a JATO unit to
his car, managed fo get airborne—and crashed into
a cliff several hundred feet above the roadbed. And
now, the 1997 winner: Larry Waters of Los Ange-
les—one of the few Darwin winners to survive his
award-winning accomplishment.

Larry, who always wanted to fly, decided one day

. that he would try it in his own back yard. He went to

the local Army-Navy surplus store and purchased
45 weather balloons and several tanks of helium.
Back home, Larry securely strapped the balloons
to a more or less sturdy lawn chair. He anchored
the chair to the bumper of his jeep and inflated the
balloons with helium. Larry’s plan was to lazily fioat
up to a height of about 30 feet above his back yard
after severing the anchor and in a few hours come
back down. Satisfied that his “flying machine” would
work, Larry packed several sandwiches and a six-
pack of Miller Lite™, loaded his pellet gun—figur-
ing he could pop a few balloons when it was time to
descend—and went back to the floating lawn chair
and tied himself in along with his peliet gun and
pProvisions.

When he cut the cord anchoring the lawn chair
to his jeep, he didn't float lazily up to 30 or so feet.
Instead, he streaked into the LA sky as if shot from
a cannon. After a thrilling climb, he finally leveled
off at an altitude of 11,000 feet. At that height he
couldn’t nsk shooting any of the balloons, lest he
unbalance the load and really find himself in trouble.
So he stayed there, drifting, cold and frightened,
for more than 14 hours. As he drifted into the air
space controlled by LAX approach control, a United
Airlines pilot spotted Larry and radioed the tower
that he had just passed a guy in a lawn chair with a
gun. Radar confirmed the report.

As Larry slowly floated above LA and out over
the Pacific, LAX launched a helicopter and sent it

- in hot pursuit. Once the helicopter crew determined

tive 30 days after the Report and Order is published |

in The Federal Register.
TNX to the May/June 1997 issue of the Pine State
ARC newsletter for finding this in the ARRL Letter,

Vol. 16, No. 14.

Darwin Award Winner
Announced

For those of you who are not familiar with the
Darwin Award, it's an annual “honor” given to the
person who did the gene pool the biggest service by
killing himself in the most extraordinanly stupid way.

The 1995 winner was the fellow who was killed

that Larry was not dangerous, they attempted to
close in for a rescue. Finally, ascending to a posi-
tion several hundred feet above Larry, they lowered
a rescue line. Larry snagged the line and was towed
back to shore.

As soon as Larry was hauled to earth, he was ar-
rested by waiting members of the Los Angeles Police
Department for violating LAX restricted airspace.

TNX to Bill Moore of Melbourne FL, who for-
warded this to Harmonics, newsletter of the South
Jersey Radio Association (May 1997 issue), from
which we appropriated it.

This Is Only a Drill

The ARRL wants the FCC to allow hams actively
supporting emergency or disaster communications
or involved in drills and tests to communicate “be-
tween and among” RACES stations and those sta-
tions registered with civil defense organizations
operating under RACES. The League also wants
the FCC to relax time limitations on RACES emer-
gency drnils and tests. This would permit stations
operating under RACES to communicate as nec-
essary, during emergencies, tests, and drills, with
non-RACES stations also engaged in emergency
communication or drills.

ARRL Letter, Vol. 16, No. 12; TNX Pine St

by a vending machine which toppled overontopof | ARC.
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LETTERS

Dan Lakenmacher NSUNU.
You made some interesting obser-
vations in your editorial that dis-
cussed hamfests (among other
things). You asked for ideas and
comments from your readers.

Let's start with an idea that
works at hamfests. Either get a
table to sell gear or carry some-
thing to sell. By providing a con-
versation opener you will meet
people who might otherwise have
been too shy to talk with you.
Don't walk down the center of the
aisles glancing quickly from side
to side. Inspect the merchandise.
Don’t be afraid that someone will
sell you something that is not up
to specs. That's life in the big city.
Buy and sell. You will learn a lot.
If you have a table I see¢ nothing
wrong with selling one or two
items that are not directly ham re-
lated, though [ personally abhor
the sale of craft items or jewelry.
You will benefit by offering a va-
riety of gear and if you price an
item fairly it will usually sell and
you will have a great time and
meet some new folks. You have
to give a little to enjoy a hamfest.

Another idea. My wife often
mans my table so I can run
around, spend money and get new
ideas. Linda AB5SRI loves to meet
and talk with people and they like
to talk with her. She usually sells
everything on the table and she
gets to keep all the money. Why

|

Number 8 on your Feedback card ‘

From the Ham Shack

not? Linda has friends all over
Texas, Oklahoma, Louisiana, and
Montana that she met at hamfests.

Linda doesn’t talk about tempera-

ture, antenna type, name of ng,
etc., but instead she talks about
what the other person is interested
in. Auntie Mame put it better than
anyone when she said, “Life 1s a
banquet, and most sonafabitches
are starving to death.”

Wayne, you asked for the name
of a good speaker. I'll give you
the name of a man who 1s always
prepared. has great visual aids,
combines enthusiasm and practi-
cality with a true understanding
of how brief our attention spans
really are: Press Jones, The
Wireman. I have never listened o
Press without learning something
that benefited me as a ham. 1
would especially recommend his
demonstration of resonant anten-

' nas using a miniature transmitter

and receiver and various anten-
nas, etc. As in everything else.
Press gives all the credit for this
demonstration to someone else.
You aren’t the only one who
can ramble, Wayne. I've written
two letters to you and you printed
both. I'll bet you print this one, t0o.
You win ... Wayne.

Reed Reisner W7FXG. | read
René’s book and it completely
changed my mind about NASA. René

- says that space is too hot for humans.

e ——

I am 73 and have been poison- | our government 1s doing o us to

ing myself all my life, thanks to
our food marketing system. | am
a retired electronics instructor. I
was in the Merchant Marine as
a radio man and have circum-
navigated the globe, though I'm
far short of your 132 countries
visited.

On cold fusion, | believe in 1L
If I were 20 years younger, I'd
start to learn a new discipline. On
John Taylor Gatto, my wife and |
taught school for the Los Ange-
les City School System and in
Utah. We could write our own
book on how rotten the system is
and why we’ve lost our country.
How about New Hampshire: Do
the teachers there tell the truth
about the Fed? 1 doubt it!

Of course not, but then I don't
think any of them know the truth
about the Fed. Very few people do
... Wavne.

Jim Maricle W7DQM. | have
been a subscriber to 73 almost
from its inception. I enjoy your
editorials and look forward to
reading same each month. In par-
ticular, I not only enjoyed, but
find that | have had the same feel-
ings about government’s intrusion
into every fiber of our existence
as you describe in “Dim Bulb,”
Sepl., page 47. Let it be known
that your voice is not alone in the
wilderness. Similar views can be
found daily on Rush Limbaugh'’s
radio broadcasts. There is a sta-
tion on satellite TV that devotes
Its entire programming day to en-

' lightenment of viewers as to what

NEVER SAY DIE
Continued from page 5

millions on welfare, millions
more on unemployment, all
walching sitcoms, ball games,
game shows and soaps to pass
the time as painlessly as possible
until death them do part.

Yes. I know that every day at
work 1s important, but if you had
a death in the family, could you
take off a day? Well, you do
have a death in the family—it’s
your child’s incremental death.
So take off a day now and then
and spend it with your baby at
the child-care center and see for
yourself what's going on. You
may want to take another day off
and see what's going on in an-
other cenler, 1o see if it's better

|

or worse. Then, after seeing
what’s going on. you may want
Lo quit your job and open a more
intelligently-run center yourself.

In many centers you're going
lo see babies and youngsters se-
dated with television. Hours and
hours of TV. Sesame Street, Mr.
Rogers, and cartoons. I've al-
ready explained why these pro-
grams are so disastrous for kids,
despite their shelves of awards.
If you want to find out more
about all this [ suggest vou read
Endangered Minds ($11) and
Your Childs Growing Mind
($10) both by Dr. Healy. The
first is from Simon & Schuster,
the second from Doubleday. Get
‘'em. dammit!

If you got a call from the cen-

‘
\

increase the bureaucracy. The sta-
tion, NET, can be found on Satel-
lite W-1 (GE-1, 103 degrees west,
Channel 19). I personally am
writing periodic E-mails to my
congressman, Newl, Forbes, my
senator, talk show hosts and, most
importantly, to the editor of our
newspaper. Please keep up the
good work that you are doing by
recognizing for your readers that
regardless of party, every move
our overblown government
makes is political.

But can we take back our coun-
iry from the politicians? ...
Wayne.

William McConnell KD4UUB.
I have just read KB9FO's article
in the September issue of 73 ("Ex-
plorers, Adventurers, and Ex-
perts”). It is the most reasonable,
logical and promising proposal
I' ve read for reviving the amateur
radio service. | would make just
one suggestion. It is my observa-
tion that there are two categories
of hams: “techies™ and “talkies.”
“Talkies™ are those who contrib-
ute most to amateur radio as
communicators and operators.

. *Techies”™ are those who like to

build their own gear and experi-
ment with equipment and modes.
My suggestion is that KB9FO add
more “merit badges™ for experi-
mentation and home-brewing to
his proposal. The ham community
should get behind KB9FO's Peti-
tion for Rule Making and encour-
age the FCC to give it the serious
attention it deserves.

could you spare the time to go
help? Well, your child is sick—
and needs your help. Your child
is being permanently crippled, a
little bit at a time. Of course you
can wail it out and wonder why
your child “went bad.” What did
you do as parents to rate this
lazy, rock-music immersed, pot-
smoking, beer-drinking teen-
ager? Hey, vou created this
monster through your neglect.
With a high percentage of
homes fatherless, working moth-
ers have an even greater prob-
lem. Surveys have shown that

fatherless kids tend to do much |

more poorly than those with two
parents. I'm convinced that
when we have a generation of
better-educated kids we’'ll have

ter saying your child was sick, | fewer divorces and fewer
8 73 Amateur Radio Today = November 1997

' one-parent homes. | think we

can credit the increase in di-

| vorces to our lousy educational

system.

Yes. there are other factors
which permanently damage chil-
dren—such as starting off with
damaged genes from both parents
resulting from their use of alcohol,
nicotine, cafteine, and other drugs.
Then there's the nine months of
pregnancy, where the mother’s
drug use and poor nutrition both
can damage the child irreparably,
both physically and mentally.

The Sudbury Valley-type
schools accept kids as young as
four, Unless vou really hate your
children and want to do what
you can to punish them for lous-
ing up your life by being born,

Continued on page 40
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Number 10 on your Feedback card

How to Design Your Own

ol everyone has the opportunity
to put up a tower with an HF
beam on top. The problem may
be space, it could be local law, or it
might simply be money. Whatever the
reason, if you don’t have a tower and a
beam, that doesn’t mean you are limited
to dipoles, single-element verticals, or
random-length wires.

You too can have a directive antenna.
It's a matter of taking a lesson from
commercial broadcasters who use phased

, Fig 1(a)

No excuses after this ...

verticals as directive antennas. While
amateurs have used phased verticals to a
limited extent, there are more possibilities
than have been fully exploited.

The two configurations which often
appear in amateur radio books produce
the broadside pattern and the cardioid

- pattern. These two patterns are shown in

Fig. 1.

The problem with these patterns is
that you might not be able to position the
antenna so it radiates in the desired

Fig 1ib)

Fig. 1. Array configurations commonly described in amateur radio publications produce the
bidirectional, broadside radiation pattern shown at (a) and the unidirectional cardioid radia-
tion pattern shown ar (b). The broadside array will transmit and receive in two directions
which are perpendicular to the line joining the antennas. The patterns shown here are theo-
retical patterns in a horizontal plane. In this view, you are looking down on the antennas. The
antenna locations are indicared by the asterisks.
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HF Antenna

Philip Gebhardt VASACK

P.O. Box 52

Greenbank ON Canada LOC 1B0
[pgebhardt@compuserve.com]

directions. The answer to this problem is
to select a configuration which allows
you to place the antenna in a convenient
location, but will also allow 1t to radiate
in your most frequently used directions.

Fig. 2 shows a bidirectional, endfire

. pattern, as well as a three-lobe pattern,

which allow you to aim your signal 1n

- directions that cannot be achieved using

the antennas shown in Fig. 1. Also shown
is a four-lobe pattern, which combines the
broadside and endlire ones.

The first step is to determine which
configuration will work best for you.
Fig. 3 shows many possibilities using
two vertical antennas. For example, with
a pair of verticals positioned in a north-
south line, you can use a cardioid pattern
to aim your signal either north or south.

- The three-lobe pattern can also yield two

directional patterns. You can have the
lobes point north/southeast/southwest or
south/northwest/northeast. The four-lobe
pattern can be aimed north/east/south/west
or northeast/southeast/southwest/northwest
As you can see from the chart in Fig. 3. there
are even variations within these standard
patterns.
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Fig. 2. It is possible 1o easily produce the bidirectional, endfire pattern shown at (a), the tridirectional (three-lobe) pattern shown at (b) and
the quadridirectional (four-lobe) pattern shown at (¢). The bidirectional, endfire pattern allows you to transmit and receive in two directions
which are in-line with the antennas. The three-lobe pattern provides directions unattainable with either the broadside or endfire arrays, while

the four-lobe pattern combines the directional properties of the broadside and endfire arrays.

Of course. if you can align your array
in a direction other than north-south,

then you have even more flexibility in |

aiming your signal exactly where you
want it to go. With all these possibilities,
you can certainly find a pattern which
meets your needs.

Since a single-clement, omnidirec-
tional vertical antenna will transmit and
receive in all directions, you might won-
der why anyone would bother with a di-
rectional array. The first reason is that

the array concentrates the transmitted & stations while reducing QRM from

signal where you want 1t to go.

Second, in receive mode. the array im-
proves the signal-to-noise ratio. This hap-
pens because the array does not respond to
noise from all directions as an omnidirec-
tional antenna does.

Third, vou can cut down the amount
of QRM. For example, (for amateurs on
the east coast of North America) an array
with a cardioid pattern pointed east will
allow you to have QSOs with African

SPACING OF ANTENNA 2 IN DEGREES

-~ 2R EBYIFTE
- S ERRBRRE S

Fig. 3. This chart shows the many antenna radiation patterns which can be produced using
two vertical antennas. Notice that many of the parterns are variations of the patterns shown
in Fig. I and Fig. 2. As shown in this chari, it is also possible to produce a pentadirectional
(five-lobe) radiation pattern. (See the two patterns at the bottom right.) In this chart, Antenna
I is at the top of each radiation patrtern and Antenna 2 is at the bontom.
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stations to the west.

And last, this 1s what amateur radio is
about—Ilearning and trying new tech-
niques which enhance your enjoyment
of the hobby.

Seeing the radiation pattern on paper
is one thing. Getting the array to perform
the way you want it to is another. Here’s
how you do 1L,

First, choose the pattern you want to
use from Fig. 3. Once you've chosen
your pattern, note the spacing of the two
antennas in degrees (numbers listed ver-
tically on the left side of the chart). Also
note the phasing of the antennas in de-
grees (numbers listed horizontally at the
top of the chart).

You can convert the spacing from de-

| grees to meters (or feet) using Equation 1.

s = (degrees/360) x (300/f)
Equation la

where
s is the spacing in meters
f is the frequency in MHz

or

s" = (degrees/360) x (984/f)
Equation 1b

where
s’ is the spacing in feel
['1s the frequency in MHz

Converting the phasing distance to
meters (or feet) is only slightly more
complicated.

Notice in Fig. 4 that the signal is fed
to Antenna | and then to Antenna 2. The

- tlwo antennas are connecled together us-

ing a phasing line (L1) made of coax.
Since radio waves do not propagate as
fast through coax as they do through air,



you'll have to take the velocity factor (v)
of the coax into account. The velocity
factor of solid polyethylene-filled coax
(standard RG-58 and RG-39) is 0.66.
Equation 2 is used to determine the
length of the phasing line.

p = (degrees/360) x (300/f) x v
Equation 2a

where

p is the length of the phasing line in
meters

[ 1s the frequency in MHz

v is the velocity factor of the transmission
line

or

p’ = (degrees/360) x (984/f) x v
Equation 2b

where

p” is the length of the phasing line in
feet

f is the frequency in MHz

v is the velocity factor of the transmission
line

For example, let’s assume that you
want (o erect a bidirectional, endfire
array for use on the l10-meter band
(28.5 MHz). In Fig. 3. Antenna | is
at the top of each diagram and An-
tenna 2 is at the bottom. There 1s an
array which meets your needs along
the top row, fifth from the left. The
spacing (s) between the antennas is 45
degrees and the phasing (p) of Antenna
2 is 180 degrees.

Applying Equation la gives a spac-
ing (s) of (45/360) x (300/28.5) = 1.32
meters between the two antennas. The
length (p) of the coax phasing line (L1)
between the antennas according 10
Equation 2a is (180/360) x (300/28.5) x
(.66 = 3.47 meters.

So far so good. But what if you
wanted to design a bidirectional, broad-
side array? Checking Fig. 3, you will see
that there is one in the left column,
fourth from the top. In this case. s = 180
degrees and p = 0 degrees. Applying

Equation 1a gives a spacing (s) of (180/ |

360) x (300/28.5) = 5.26 meters. The
phasing line length (p) 1s (0/360) x (300/
28.5) x 0.66 = 0 meters. Obviously, vou
can’t have two antennas spaced 5.26

We need to return to basic transmission
line theory to solve this problem. There
are two solutions.

For the first solution, we know that as
the radio wave travels along the coax, it
repeats itself every wavelength (360 de-
erees). That means that there will be a 0
degree phase difference between the an-
tennas 1f the coax is 0 degrees long, 360
degrees long, 720 degrees long, 1080 de-
erees long, or any other whole-number
multiple of one wavelength. You could
therefore connect the two antennas (using
the configuration shown in Fig. 4) with a

piece ol coax 360 degrees long. Using |

Equation 2a, the length (p) 1s (360/360)
X (300/28.5) x 0.66 = 6.95 meters.

The second solution to the problem is
to feed the two antennas as shown m
Fig. 5a. As long as L2 = L3, the signal
will arrive at both antennas at the same
time. That is, the phase difference between

| the antennas will be 0 degrees.

Either of these solutions can be used
whenever s is greater than p, not just
when p = 0 degrees as in the broadside
array configuration just described. For
example, if s = 270 degrees and p = 90
degrees, then p can be lengthened by
360 degrees to become p = 90 + 360 =

- 450 degrees. (The feed system used in

‘

Fig. 4.) Alternatively, the antennas could
be fed as shown in Fig. Sb, making sure

that L2 = L3 and L4 = 90 degrees. In prac- |

tice, L3 and L4 would be one continuous
length of coax.

Although Fig. 3 shows that you can |

change the direction of the cardioid pattern
(second row, third from the left) where s

cardioid pattern (second row, seventh
from the left) where s = 90 degrees and p
= 270 degrees, there is a more practical

|to
L=

Fig. 4. Two quarter-wave verticals are
needed to produce the radiation patterns
shown in Fig. 3. In the configuration shown
here, vour transceiver feeds one antenna
(Antenna 1) as normal. However, a second
piece of coax then connecis the second an-
tenna (Antenna 2 ) ro the first antenna. Which
pattern is produced depends on the spacing
of the antennas and on the length of the
phasing line (L1) connecting the two anten-
nas. Not shown in this diagram are the
ground radials used with quarter-wave verti-
cals. The coax shield would be connected to
the antenna radial system.

solution to reversing the direction. You
can simply switch the direction in which
you feed the antennas.

Fig. 6 illustrates this. The arrow in the
cube shows the direction of maximum
radiation from the array. At (a), the signal

- will be transmitted in a direction in line
- with the antennas and from Antenna 1 toward
‘ Antenna 2. At (b). the signal direction has

been reversed.

The flexibility of the array can be in-
creased very easily. While it is not practi-
cal to adjust the spacing between the

- antennas, it is easy o interchange phasing

= 90 degrees and p = 90 degrees to the |

lines.

For example, you might space the two
antennas 225 degrees apart. When the
phase between the antennas 1s 0 degrees.

- you have a bidirectional, broadside pattern.

r Figure 5(a) toxcwr

10 xovr

Figure 5(b)

e —

meters apart connected by a piece of | Fig. 5. Sometimes it is more convenient or practical to feed the antennas as shown here, The

coax zero melters |D'ﬁg.

feed arrangements are explained in the text.
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Fig 6ih)

Direction of
Maximum Radiation

Antenna 1

Antenna 2

Fig. 6. It is possible to reverse the array's direction of radiation by altering the length of the phasing line (L1). This approach, however, re-
quires two phasing lines—one for each direction. It is possible to reverse the direction the signal travels by feeding the array in the opposite
direction. For example, in the array shown at (a), the transceiver feeds Antenna | and the phasing line (L1) then feeds the signal to Antenna 2.
In this case, the signal radiates in a direction from Antenna 1 toward Antenna 2 as shown by the arrow in the cube. The array at (b) uses all
the same elements. However, the transceiver feeds Antenna 2 and the phasing line then feeds the signal to Antenna 1. This array will radiate
in a direction from Antenna 2 toward Antenna 1. This is a good reason to use coax connectors at the base of the antennas rather than connecting

the coax lines permanently 1o them.

At 45 degrees, you have a three-lobe pat-
tern. This pattern 15 altered by increasing
the phasing to 90 degrees. For 180 degrees
phasing, you have a bidirectional, endfire
pattern. In addition, the direction of either
three-lobe pattern can be reversed by
changing which antenna is connected to
the main transmission line.

Until now, I've assumed that the di-

rectional array would be a single-band |

antenna. Not so. For example, by using a
pair of trap verticals, you could use the
array on the 20-, 15-, and 10-meter
bands. If you chose a spacing (s) of 360
degrees on 10 meters, then the same
physical spacing would look like 270
degrees on 15 melters and 180 degrees
on 20 meters. You could even use the
same phasing line on all three bands.
Fig. 7a shows one possible array.

Photo A. As shown by the author, directive antennas do not need much space. The two quar-
ter-wave verticals used in this array for the 10-meter band are spaced 1/8-wavelength apart.
The array produces a unidirectional cardioid pattern, one of sixty-four possible ones that can
be produced using only rtwo antennas and the information in this article. This single-band array
can be turned into a multiband array by using trap verticals.
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Assume the 10-meter pattern selected
sets s = 360 degrees and p = 0 degrees.
The 10.52 m spacing (s) represents 360
degrees on 10 meters and the phase line
length (p) is 720 degrees or 13.89 m. (A
720 degrees phase line is necessary be-
cause the two antennas cannot be con-
nected using a O degree phase line. A
360 degree phase line is still too short to
connect the (wo antennas, so the next
length to give a O degree phase differ-
ence between the two antennas is 720
degrees.)

On 10 meters, this array will produce
the four-lobe pattern shown in Fig. 7b.
On 15 meters, the antennas appear 10 be
spaced only 270 degrees apart and the
phasing line now appears to be 540 degrees
long (giving a phasing difference between
antennas of 540-360 = 180 degrees). This
produces the radiation pattern shown in
Fig. 7c.

On 20 meters, the spacing is 180 de-
grees and the phasing line is 360 degrees
long (giving a phasing difference of 0
degrees). The radiation pattern on 20
meters 1s shown in Fig. 7d.

There are many other possibilities.
Keeping the 10.52 m spacing, the phas-
ing could be set for 180 degrees on 10
meters. The phasing line would then be
135 degrees on 15 meters and 90 degrees
on 20 meters. This would give three
different radiation patterns from the
ones shown in Figs. 7b, 7¢, and 7d.

Alternatively, you could select a differ-
ent spacing. For example, if the spacing (s)
were fixed at 5.26 m, this would be 180



degrees on 10 meters, 135 degrees on 15
meters and 90 degrees on 20 meters. A
phasing line 360 degrees long on 10
meters would appear to be 270 degrees
long on 15 meters and 180 degrees long on
20 meters. This combination produces a
different set of radiation patterns to choose
from.

The feed system shown in Fig. 7a is
identical to the system used in Fig. 4. It
is also possible to use the feed system
shown in Fig. 5a. What makes this con-
figuration interesting in a multiband ar-
ray is that the phasing is independent of
frequency. Since 1.2 = L3, the signals will
always arrive at the two antennas in phase
(that 1s, the phase difference between the
antennas will be () degrees).

Compare this feed method to the first
multiband example above (s = 360 de-
grees, p = 0 degrees on 10 meters). Us-
ing the feed system of Fig. 5a, if s = 360
degrees on 10 meters, then s = 27() de-
grees on 15 meters and s = 180 degrees
on 20 meters. So far, this is the same
situation as before. However, in this
case, p = 0 degrees on all three bands.
So, while the radiation pattern on 10
meters will be the same with either feed
system, on both 15 and 20 meters a dif-
ferent radiation pattern can be obtained
depending on whether you choose to use
the feed method of Fig. 4 or the method
shown in Fig. 5a.

A practical array

Here's how I built my directional array.

I wanted to try the array on the 10-
meter band. Living in Canada, I decided
that my best opportunities for DXing
would be stations in the southern U.S.,
the Caribbean, Central America, and
South America. Consequently, I decided
on a cardioid radiation pattern. Checking
the chart in Fig. 3, I selected the pattern for
which s =45 degrees and p = 135 degrees.

The necessary spacing (s) was (45/
360) x (300/28.3) = 1.32 meters. The
phasing line length (p) was (135/360) x
(300/28.3) x 0.66 = 2.60 melers.

The array is shown in Fig. 8a.

Two practical considerations arose.
First, a quarter-wavelength vertical an-
tenna does not match 53-ohm coax (RG-
58). If the phasing line is 180 degrees or
360 degrees long, that is not a problem.
In either of these cases. the impedance at
the load (antenna) end of the coax will
appear at the input end of the coax. That
is, the impedance of Antenna 2 will ap-
pear in parallel with Antenna 1 and the
main transmission line from the trans-
ceiver will "see” two antennas with
equal impedance.

Other lengths of phasing line (45 de-
grees. 90 degrees. 135 degrees, 270 de-
grees, 225 degrees, 270 degrees or 315

degrees) will effect an impedance

Photo B. Each antenna is supported on a glass insulator which is an inverted glass jar par-
tially sunk into the ground. The 296 ml (10 oz.) jam jar shown here has a concave bottom that
helps keep the antenna in place. The jar fits inside a 796 g (28 oz.) tin can which is sunk into
the ground. The can holds the glass jar in place and provides an initial grounding point for
the coax and the antenna. Radial wires are connected to the can.
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Fig. 7. While a phased array is often thought
of as being a single-band antenna, it is pos-

- stble to use an array on several bands—with-

out changing the antenna spacing (s) or the
phasing line length (p). The basic configura-
tion for an array using trap verticals designed
for 10-, 15-, and 20-meter use is shown at (a).
The other diagrams show how the radiation
pattern changes as you switch bands.

transformation. In this case, the impedance
of Antenna 2 will be transformed to a dif-
ferent value. As a result, the main trans-
mission line will be connected to two
antennas with different impedances. Con-
sequently, the power will not be distrib-
uted equally between the antennas. The
radiation pattern will then be distorted.

While you can accept this distortion and
have a workable array, I chose to alter the
phasing line impedance. I did that by
running two 135 degree sections of RG-
58 (53 ohms) in parallel to produce a
transmission line with a characteristic
impedance of 26.5 ohms. (See Fig. 8b.)
By doing this, I avoided the impedance
transformation.

The two 25-ohm antennas in parallel
will produce an even lower impedance
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s=1.32m

h=25m

1
RG-58 L - RG-58 1
L s=1.32m -l

7

Fig 8(b)

Antenna 1
h=25m
Direction of
Maximum Ragiation
le——A/4=174m

Fig. 8. Shown at (a) is an array based on the information in Fig. 3 to produce a unidirec-
tional, cardioid radiation pattern. From my OTH in southern Canada, the array allows me to
beam my signal 1o the US., the Caribbean, and South America. At (b) is shown a modified
feed system to accommodate the low impedance to the verticals. The phasing line (L1) is
made of two parallel sections of RG-58 to produce a transmission line with a characteristic
impedance of 26.5 ohms. A quarter-wave linear transformer (Q section) is added between the
main transmission line from the transceiver and the array. The Q section transforms the low
impedance of the array to approximately 50 ohms. Like the phasing line, the Q section is

made of two sections of RG-58 in parallel.

as seen by the main transmission line. I
corrected this by putting a quarter-wave
transformer (Q section) between the

main transmission line and the array as
shown in Fig. 8b.

Let’s assume the impedance of Antenna 1
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and Antenna 2 in parallel is 12.5 ohms.
The impedance at the transmitter end of
the Q section can be calculated using
Equation 3.

7 =\(ZxZ)
30,

Z=ZYZ
Equation 3

where

Z.is the impedance at the transmitter
end of the Q section in ohms

Z, is the characteristic impedance of
the Q section in ohms

Z is the antenna impedance in ohms

If Z = 26.5 ohms (2 parallel sections of
RG-58) and Z = 12.5 ohms, then Z =
26.5%/12.5 = 56 ohms. As a result, the main
transmission line from the transceiver
would “see” a load with an impedance of
56 ohms—almost a perfect match.

Equation 4 is used to calculate the
length of the Q section.

AMd = (75/f) x v
Equation 4a

where
A/4 is the length of the Q section in meters
f is the frequency in MHz

v is the velocity factor of the transmission
line

A4 = (246/f) x v
Equation 4b

where

A’/4 is the length of the Q section in feet

f is the frequency in MHz

v 1s the velocity factor of the transmission
line

The length of the Q section for my
10-meter array was 1.74 m.

The feed system shown in Fig. 8b can
be used to advantage with any of the ar-
rays described 1in this article. If you ap-
ply this method to a multiband array,
remember that while you need not
change the phasing line (L1) when you
change bands, you will need to construct
a separate Q section for each band.

So now that you know how to aim
your signal, why settle for a dipole
strung between two trees when you can
send your signal wherever you want? =



Number 17 on your Feedback card

Readin’, Writin’, and Robotin’

Is your high school entered in FIRST?

he folks at FIRST (For Inspira-
tion and Recognition of Science
and Technology) have devised an
exciting way to expose high school kids
to engineering and technology. The pro-
gram is the brainchild of Dean Kamen, a
physicist, engineer, and entrepreneur from
New Hampshire. His personal goal, and
that of FIRST, is to show high school

Photo A. Author's GM/Huron Valley Team #47 robot places inner tube atop eight-foot goal ‘

for a double score.

students how much fun engineering can
be, encouraging them to pursue careers
in technology.

Each year, Mr. Kamen and Professor

Woodie Flowers, Director of MIT's New |

Products Program, create a game in which
teams compete with radio-controlled ro-
bots. The game in 1997 was called “Toroid

| Terror” and the goal was to place colored

Michael D. Gray
1680 Cooley Lake Road
Milford M| 48381

inner tubes on a rotating eight-foot goal.
On the surface, that may sound a httle
dull—but when three robots are in play at
once, all competing against the clock and
cheered on by a really excited crowd,
you have the makings of a pretty wild
time. Teams are encouraged to create
stickers, buttons (for trading with other
teams), tee shirts, hats, noisemakers, and
whatever else might possibly contribute
to the team identity.

The students learn something aboul

- mechanical, electrical, electromechani-

cal, pneumatic, and control systems in

- their quest lor the perfect machine for

the game. Students and engineering
sponsors form cohesive leams very
quickly. The teams have only six weeks

. to construct a machine of their own de-

sign from a box of parts supplied by
FIRST. There is a tremendous amount of

- design latitude afforded by the variety of

parts, as long as weight and dimensional

- restrictions aren’t violated.

The fun doesn’t end with tubes, gears, mo-
tors, switches, sheets, shafts, wire, and data
radios. For the first time, in 1997 the con-

- troller supplied by FIRST was program-

mable! The language is a dialect of
BASIC which the students can learn
without much difficulty. The program-
ming software runs on any IBM-compat-
ible. FIRST supplies a default program
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which functions perfectly well for those
who don’t want to write their own code.
The example code 1s well annotated and
easy to follow, so most teams feel
confident in writing custom functions
for their controllers. Some were very
creative with their programming. At
least one team used position sensors
on rotating members for feedback to the
controller.

Events

Regional competitions are held
across the US beginning in March. All
the teams learn a lot about strategy,
which prepares them for the finals at
EPCOT Center in mid-April. Both
events are open to the public. FIRST
could not have picked a better place
than EPCOT for the three-day event.
Disney and FIRST are about technol-
ogy, fun, and the rewards of hard work.
Students, teachers, technologists, and
engineers learn from each other and
have a great time doing it. All the
teams show gracious sportsmanship,
and some will even share tools, parts,
and talent to help get a competitor’s
machine battle-ready.

This year (1997) was the rookie year
for the General Motors Milford (MI)
Proving Ground and Huron Valley (MI)
Schools team. The team had a late start
and worked several long weekends to
catch up. The animation crew even
worked all night to finish the video entry
on ume! The team placed 27th of 113
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CIRCLE 136 on READER SERVICE CARD

teams, and took one of two Rookie
All-Star awards.

Awards

The Honeywell Leadership in Control
Award goes to the team with the most
unique control system. The team with
the most robust design gets the Motorola
Quality Award. Johnson & Johnson offers
a Sportsmanship Award. Chrysler shows
how much they value team efforts by pre-

. senting a Team Spirit Award. The Procter

& Gamble Creativity Award is very
broad, encompassing design and play cri-
teria. Other awards are: Best Play of the
Day, Number One Seed, Outstanding
Defense, Most Photogenic, Best Offen-
sive Round, Featherweight in the Fi-
nals, and Rookie All-Star. A highly
qualified body of judges determines
which teams receive awards.

Of the 17 awards possible, the Chair-
man’'s Award is the most prestigious.
This award has nothing to do with win-
ning the game. It has to do with student
involvement, teamwork, creativity, and
the level of cooperation between school
and sponsor. The Founder’s Award is
presented by Dean Kamen to the person
or organization which best promotes the
goals of FIRST. The Autodesk Award
goes to the team whose computer anima-
tion presents the best creative design so-
lutions for the competition. The Woodie
Flowers Award goes to an individual
who excels in teaching math, science,
engineering, and creative design. All the
teams have an opportunity 10 vote on
which team will receive the Worcester
Polytechnic Institute Design Innovation
Scholarship.

Want to get involved?

In these days of cellular phones and
notebook computers, it’s pretty hard to
get kids interested in amateur radio as a
vehicle into science and engineering.
They need a really exciting project to
light 'em up and get their scientific
juices working so that amateur radio can
be seen as the neat technical hobby it re-
ally is instead of an outmoded waste of
time.

Would you like to be a sponsor or par-
ticipant in the FIRST robotics competi-
tion? Every member of our team will
assure you that the hours are long, but
the rewards are great and it's worth
every minute! s



Number 19 on your Feedback card

Our Friend Pythagoras

Pop quiz: Who can state the Pythagorean Theorem?

ecause |1 am an amateur radio op-
erator as well as a member of the

Civil Air Patrol. 1 am often in- |

volved in public service and emergency
communications. Frequently during
these events, we have need for an an-
tenna support more reliable than motor
vehicles or Mother Nature.

With this in mind, I started experi-
menting to develop the best means for

setting up—and Kkeeping up—the por-

table PVC masts we often use. But the
method had to be easy for one person to
implement, since helpers aren’t always
there when they’d be most helpful.

There is nothing magical about what I
am about to explain. Those of you using
a similar method know that it can save a
lot of random running around.

It is common practice when erecting a
masl to start by attaching the guys and
halyard and then anchoring the base to
some kind of pivot. After that you pick
up the top of the mast, lift it over your
head and start walking toward the pivol.
If you can. Meanwhile. two or three as-
sistants fan out with the guys to keep the
mast from falling beyond center. Finally,
the guy anchors are placed and the busi-
ness of adjusting the lengths to hold the
mast vertical starts. Then the antenna is
hoisted on the halyard.

There’s got to be ...

If you would like to try an easier way,
here it is (see Fig. 1). We are going to

replace Brownian movement with some
planning and just a bit of engineering.

1. Select the location for the antenna’s
feedpoint. This will probably be near a
spot where you can set up your comm
station. Mark that spot with a small
stake. Back off a reasonable distance, set
up your camp stove and start some coffee.

2. If you are installing a dipole, unroll
it and lay it in the desired orientation,
with the center insulator at the stake you
drove earlier. Attach and unroll the
feedline.

3. Place the side guy line stakes for the
center support mast. Measure this dis-
tance with a piece of cord the same
length as the mast, and either drive the
stakes now or mark their positions with
a puff of builders’ chalk. The cord is
stored by wrapping it around the chalk

| bottle. The stake positions can be

“eyeballed™ or you purists can be more
precise by checking the “constructions™

. chapter of any basic geomeltry text for

information on constructing a perpen-
dicular bisector to a line.

4. Al each end insulator, drive another
stake.

5. Using the cord and chalk, “pufl™ a
circle around each end stake with a ra-
dius equal to the height of the mast. You
don’t need o use a lot of chalk—just
enough to tell where the circle is (see

- Fig. 2).

6. At the point where the antenna wire
crosses each circle, drive a guy line stake.

Peter A. Bergman NOBLX
3517 Estate Dr. SW
Brainerd MN 56401

7. On the circle you have drawn
around each end ol the dipole, eyeball a
point on the side opposite from the an-
tenna and measure one radius each way
around the circle. Place anchors at those
points.

8. Auaching the precut guy lines is
when the plan starts to come together.
Remember the Pythagorean Theorem?
A-+ B°= C°. Whalt it really says is that
the square of the height of the attach-
ment point on the mast plus the square of
the distance from the mast to the anchor
stake equals the square of the length of
the guy line. So, if the mast is 30 feet
high and the anchor stake is 30 feet away,
then the length of the guy hne equals the
square root of 900 plus 900, which equals
42.5 feet plus a little for good luck.

A 30-foot mast made of three-inch
schedule 40 PVC seems to work pretty
well with just top guys. If you plan o
use more height or smaller diameter
pipe, plan on more guy lines.

9. Attach the antenna insulators to the
masits.

10. Go 1o one end of the antenna and
while facing the bottom end of the mast,
pick up the top and place it on your
shoulder with the antenna and guys hang-
ing behind you. The whole works is going
1o look pretty sloppy and floppy—espe-
cially if you are using one-and-a-half-inch
pipe—but have faith and start pulling the
base toward you. As you do so, the top
will rise and the base will move toward
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| Cabinet Kits Rack Equipment

| Assembled Cabinets Antenna Grounding Kits
Tower Mounted Box Kits

Dipole Hangers

Slope Box Kits
UHF & VHF Antenna

Power Divider Kits Other Enclosures

Small sheets Aluminum and Brass
UHF / VHF Antenna Parts

?ﬂmmm |

Charles Byers K3IWK

Phone 717 - 292-491]1
Eletwaen 6PM ant:l 9:30PM EST. Eves.

EIH:LE 221 DH IIEHJEFI SEH‘UIEE EAED

|
|

here's the Beam?

Unobirusive DX Gain Antennas for 80 thru 10
* Easily hidden = Install Fast » Fixed or Portable =
There's a 20 meter antenna 'Ilu‘lﬂl real DX Punch
hidden in this picture. You can't see il, and your
Ege  neighbors can't esther. But it works DX barefoot
=R anvway., How aboat a low profile 8030 30 .
pe 2 Or a2 element monobander for the attee?
K Mlnmgr fitthe pockethook-Proed $ 952594,

Ny Work DX without telling the neighbors

e 3 Infopack §1 AntennasWest
Row S0062-R. Prove, UT 84605 (80 42

CIRCLE 332 ON READER SERVICE CARD

BIOELECTRIFIER

PLANT GROWTH STIMULATOR l

e COMPACT SIZE, 45" X 225" X 1"

* ADJUSTABLE OUTPUT UP TO
25 VOLTS

¢ STAINLESS STEEL ELECTRODES

e WIRED AND TESTED

FOR MORE INFORMATION

SEND SASE TO:

SEAGON COMPANY

9541 OAKVILLE CENTER

SUITE 215
ST. LOUIS, MO 63128

CIRCLE 241 ON READER SERVICE CARD
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GUY LINE
ANCHOR

TOP VIEW

GUY LINE
ANCHOR

GUY LINE

ANCHOR

Fig. 1. Single mast detail. If everything is measured and cut beforehand, an antenna can be

erected quickly in the field.

the center of the marked circle. Instead
of you trying to lift the mast and the guy
lines, they will work for you and make
the whole process quick and easy.

11. Repeat Step 10 at the center mast
and the other end of the dipole.

12. Do whatever fine tuning is re-
quired to accommodate irregularities in
the terrain.

The coffee should be ready about
now, so have a cup while you wait for
the fellows with the rigs to show up.

Obviously, this method can be used to
erect a single mast for an inverted vee or
a lightweight VHF/UHF antenna. If the
surface you are working on is too hard to
accept stakes or too soft to hold them,
you will have to do something else—re-
place the stakes with sandbags or per-
haps buckets filled with rocks, or water,
or whatever.

Give this method some consideration,
try it at home, or perhaps at a club or
unit meeting. It’s fun, and it works! 72

s —)

A. LAY OUT ANTENNA/FEEDLINE,
THEN DRIVE STAKES (S).

¥-—~

C. DRIVE GUY LINE ANCHORS (X)
2r = 120 DEGREES.

B. SCRIBE CIRCLE WITH RADIUS = TO
MAST HEIGHT AROUND EACH STAKE.

D. LAY OUT AND ATTACH PRE-FABRICATED
MASTS AND GUYS. STARTING AT EITHER END,
FOLLOW GUIDELINES IN TEXT TO RAISE MASTS.

Fig. 2. Complete procedure.



Number 21 on your Feedback card

Electronic Construction

from
Ato”Z

Everything you wanted to know about building stuff but were afraid to ask.

s the doctor said to the patient,
A“l've got good news and bad

news.” The bad news i1s all
around us—increasing prices, a decreas-
ing skills base, no more Heathkits™ ...
and if you want more, just pick up a
newspaper. The good news is that you
can still build a lot of useful ham radio
equipment and vou don’t have to be an
electrical engineer to do it. All it takes is
the right tools. knowledge of a few
“tricks of the trade,” and the will to suc-
ceed. Oh, yeah—a bit of patience helps,
too! We're going to try to cover the
whole topic here in enough detail for
you to pick up a soldering iron and get to
work on a real project.

First we’ll talk about the basics: things
like tool selection and soldering; then
we'll move on to middle-to-advanced
techniques; and finally troubleshooting
the finished project and installing it in an
enclosure. Along the way we’ll build

something useful, I promise. You're g

to discover that building is rewarding, |

educational, and fun!

Why build something when you can
buy it?

There are several reasons for building
(even if you only need one).

*Creativity. You have the pleasure and
pride of doing something with your own
hands. In fact. 1it's so rewarding that
many of us will build a device even
when building it is more expensive than
buying it.

*Economy. Building is often less ex-

pensive than buying off the shelf.
*Availability. Sometimes what you

| want is simply not available, or available

only as a kil.

*Knowledge. If you build it, you will
probably be able to fix it if it breaks, or
modify it. You will also gain a better un-
derstanding of how that particular type

[ equipment actually works.

Marshall G. Emm AAQXI/VKS5FN
2460 S. Moline Way

Aurora CO 80014

[aaOxi@ mtechnologies.com]

These four factors will influence vour
decision to build something, and
whether to buy a kit or start from
scratch. The project that we will build
together can be purchased as a kit, or
built from scratch. Virtually everything
in this series will relate equally to either
approach.

A disclaimer, of sorts

I’'m in the business. My company,
Milestone Technologies, sells some of
the tools that [ am going to recommend
and also the kit that we're going to do as
a project. I'd hate to think that you
would think I'm writing this series to
sell stuff. so I will make a point of pro-
viding an alternate source for each of
those items that I sell. Call me old-fash-
ioned, but I'm tired of projects in other
magazines which are thinly disguised
ads for the author’s own products. In the
case of programmed devices, that's OK




Basic Hand Tools

Item Supplier ‘ Price, $US ) Part |

(subject to | Number

change)
Long-nose pliers RS 3.99- |_64-1 844
Cutting pliers ) B RS 3.99 64-1833
Screwdriver, reversible i RS 2.69 64-1950
Jeweler's driver combo set RS 4.79 | 64-1959 |
Ht;bby knife RS 1.49 64-1805
Magnifying glass - RS . 5.95.3-__. 63-848
j:weler‘s loupes (set of 3) MT 7.95 35450
Multimeter, 8-range analog RS _;4.99 22-218
Edrultirneter, 14-range analog MT 9.95 30812
Clip lead set (10) mini aliigatc:;r RS 3.99 278-1156
Sheet-metal nibbling tools RS 10.99 64-823
E;avy-duty nibbling tool L MT 9.95 00539
Basic Soldering Tools
15 W Soldering iron | RS g 7.99 64-2051
Replacement tip for above : RS 0.99 | 64-2052
Solder, 60/40 rosin core .032" 2.5 oz. RS | 3.79 64-005 |
Solder wicking braid —__rFIS | 2.29 64-2090 '
RS - Radio Shack MT_- Milestnne-_.Technnlng ies

Table 1. Tools for basic kit-building.

up to a point (almost all integrated cir- ‘
cuits have proprietary content), but in a |
recent issue of a major magazine (not
73) there were three projects, and not
one of them could be built without buy-
ing something from the author! Making
some of these things available to you
from Milestone Technologies is a ser-
vice which you are free to decline.

A poor workman blames his tools

A lousy violinist playing a Stradivarius |
is going to sound like someone scraping a
horse’s tail across a cat’s gut. A great vio- ‘
linist can make a cigar-box violin sound
like a Strad. Or to put it in more familiar |
22 73 Amateur Radio Today = November 1997

terms, an unskilled ham will have trouble
making contacts with a $3000 rig and a
beam on a 100-foot tower, while a skilled
operator can work DXCC on a homemade
QRP rig with a dipole. The point here is
that skill is more important than tools:
Investing hundreds of dollars in tools
and test equipment is not going 1o make
you a good builder or technician. The
value of your tool armory will increase
as time goes by, but the basic tools for
electronic construction are relatively in-
expensive, and all of them are available
at your local radio parts store and by
mail order.

Let’s talk about two basic tool Kits for
electronic construction: hand tools and

1 |

M

 soldering tools. The hand tools are really

simple at entry level but even basic sol-
dering tools start to get into areas of
complexity, so you may want to read the
section on soldering before deciding
what to buy. The recommendations are
summarized in Table 1, which shows

- suppliers’ part numbers for Radio Shack

(RS) and Milestone Technologies (MT).

‘ Hand tools:

A pair of long-nose pliers, for bending
the leads on components.

A pair of cutting pliers—what you are
looking for are “flush-cutting™ pliers
rather than the traditional “dikes™ or “di-
agonal-cutting pliers.” These are used

‘ for cutting wire and trimming leads on
. ) GG | the soldered side of a circuit board, and

“dikes™ just won’t get close enough to
the board.

You will need two large screwdrivers;
one with a straight tip lor slotted screws:

ﬁ the other with a Phillips™ head; and a

setl of miniature drivers. The mini drivers
(often called “jeweler’s screwdrivers™)
can be bought as separate sets for
straight and Phillips, or as a combination

| sel.

Hobby knife—for example, a
Stanley™ knife, with a razor-sharp
blade, for stripping wires and trimming

' thin gs.

Multimeter for checking voltages, re-
sistances, continuity, and current. A
digital multimeter with an “audible con-
tinuity feature™ is great, bul you can get
by with an inexpensive VOM (Voli-
Ohm-Milliammeter).

Magnifier for examining circuit board
traces and solder connections. II' you
can, you should solder under magnifica-
tion, using a magnifying work lamp, but
you can start with a hand magnifier or
loupe.

Chip leads (wires with alligator clips
on the ends for making temporary
connections).

Sheet Metal Nibbling Tool for making

large or odd-shaped openings in sheet

metal—for example, aluminum panels
for mounting controls. Much faster and
easter than filing.

Soldering tools:

A soldering iron. That's so easy to say,
but there’s much more to it! We're talking
molten metal here, in close proximity to
delicate electronic components. When



you're working on a printed circuit
board you need to apply a precise
amount of heat for a reasonably precise
amount of time to a very precise area!
Your beginner’s tool kit should include a
15-30 watt soldering pencil with a fine
chisel tip and at least one spare tip. Ulti-
mately you may want to invest in a “sol-
dering station,” but please buy one with
temperature control rather than wattage
control (see the section on soldering for
details). You will need a much heavier
iron (100+ watts) if you are going to
work with coax connectors, but don’t try
to use it on a circuit board!

It’s traditional to start out with a cau-
tion that you must use rosin core solder,
never acid core solder, but in practice
acid core solder is so hard to find that the
warning is almost superfluous. There are
three factors to consider: metallic con-
tent; type of flux (core); and diameter;
and the result is a huge range of solders
available on the market. For now, let's
leave it with a recommendation that you
start with 60/40 (60% tin, 40% lead)
rosin-core solder with a diameter of
around .03 inch. This will be fine for al-
most any kit or project and there’s no
point in departing from it until you have
a particular reason Lo do so.

Solder wicking braid—you will make

mistakes. I do ... everyone does. Be-
sides, there will be times when you want
to remove a component for testing, or to
substitute a different value. The only
practical way to unsolder a connection is
with solder wicking braid. You'll see
solder suckers and other “one-hand”
desoldering devices, but if they are any
help it all, 1t 1s because you used way 100
much solder on the connection to start
with! :
Your “work bench” is important, too,
although it doesn’t have 1o be elaborate.
A kitchen table or desk will do. Things
to consider are light, ventilation, and ac-
cess to mains power and ground. When
it comes to light, you simply can’t have
too much. Fluorescent light is best for
electronics work because it is “whiter”
than incandescent light. Ventilation is
particularly important when you are sol-
dering, because the fumes from the rosin
can be irritating or even harmful over
time. You will need mains power for
your soldering iron, and you will often
need to connect things to a good electri-
cal ground (the center screw in the AC
outlet will do).

« DIP switch programmable

» CTCSS encoder

= All 32 EIA tones from
67.0 to 203.5 hz included

= May be ordered with
custom lones :
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Other than that, all you need to worry
about is a reasonable amount of clear
space, and places for tools and compo-
nents. If you are using a space that has
other purposes (i.e., your kitchen table)
it’s easy enough to keep your tools and
components in trays so they can be eas-
ily put aside when you are not working.

Soldering 101

Entire magazine articles, even books,
have been written about soldering. So
how can I hope to teach you to solder
with a few paragraphs and illustrations?
Easy. Soldering is not difficult, and the
basics are easily within your grasp if you
have the right soldering iron, the right
solder, and a little bit of practice.

Practice is important, so if you are
new to soldering, please take the time to
do some before we start on the project!
You can practice on any old components

and a bit of scrap circuit board material ' rate at which that occurs will depend on

or skip ahead to unsoldering, remove a
couple of components from a junk cir-
cuit board and resolder them. Kit suppli-
ers will tell you that 90% of all problems
in kit building are a result of poor solder-
ing. How can that be, if soldering is not
difficult?

Simple ... carelessness and ignorance.
We'll fix the ignorance problem right
now—carelessness 1s up to you.

Soldering is a process of amalgamat-
ing metals to provide a good electrical
connection. Solder is a mixture (alloy)
of two or more metals with a relatively
low melting point, that will flow onto
the surface of other metals creating a
low-resistance electrical connection. Or-
dinary solder is not very strong, and you
should never rely on solder alone to hold
components together physically. The
mechanical connection should be secure
before you apply solder, and the parts
should not be able to move in relation to
each other. The flux is vaporized by the
heat of the iron and the vapors will
clean the surfaces of any oxidation (of-
ten invisible to the naked eye), allowing
the solder to flow freely onto the metal
surfaces.

The purpose of the soldering iron 1s to

transfer heat into the work to be sol- |

dered; the solder should melt upon con-
tact with the work. The iron must be at
the correct temperature to do this, and
some elementary principles of thermo-
dynamics are involved here. Fortunately,
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we don’t have to worry about the details
too much—a 15-30 W iron will heat up
to an appropriate temperature and won't
getl too hot under ordinary circum-
stances. But let’s look at the basics any-
how, because they will help you to
understand what is going on, and also 1n-
fluence your decision to buy a tempera-
ture-controlled soldering iron later!

The wattage of an iron is a measure of
the power that is used to generate heat.
Your soldering pencil 1s always running
at that level of power consumption, and
it is always generating heat. The tip has a
specific mass which can absorb heat. As

' long as power is supplied, it will con-

tinue to get hotter until it reaches equi-
librium at its maximum temperature.
Heat will be conducted away from it
(into the surrounding air) as quickly as it
is generated by the applied power. Heat
will transfer out of the tip more quickly
when it is in contact with the work—the

the size and shape of the tip, the amount
of its surface that is in contact with the
work, and the nature of the work (how
quickly heat is conducted away from the
point of contact). When your soldering
pencil is sitting idle it very definitely
gets much hotter than required for sol-
dering, but its heat drops almost 1nstan-

' taneously when you apply it to the work,

and the applied power sustains the work-
ing temperature. When it’s idle, though,
at higher temperatures, its surface is
much more susceptible to corrosion. So
turn it off when you are not actually sol-
dering (for more than five minutes or
s0). Otherwise, you can expect to re-
place or refinish the tip fairly frequently.
Leaving 1t on overnight once will ruin
the tip. Once the tip has been over-
heated and cannot be tinned (see below)
you can file or grind it down and start
over, but it is usually a lot easier just to
replace it.

All else being equal, the wattage of an
iron is a poor indicator of its perfor-
mance because its main effect is in how
quickly the iron will heat up to its maxi-
mum equilibrium temperature, or how
fast it will create new heat for transfer
into the work—not necessarily how hot

that temperature will be! That's why the |

best irons, if somewhat more expensive,
are temperature-controlled and not
“variable output.” I finally worked that
out for myself after going through per-
haps a hundred soldering iron tips.

__—___——_——_-P—

From this point on, I'll be talking
about soldering components onto a
printed circuit board, but the principles
apply to other soldering such as wire
connections to controls.

Allow the iron to heat until solder
flows freely on the tip, “tinning” it. This
means there should be a thin, shiny coat-
ing of solder on the working surface of
the tip—it should not *ball up™ and drop
off. Apply a small amount of solder to
the tip and then wipe it off quickly with
a soft cloth or a damp sponge. You can
probably do three or four joints in imme-
diate succession without having to re-
peat this tinning process, but if you stop
soldering to place components on the
board you will need to repeat it.

Here are the steps in soldering a
component into a circuit board.

1. Inspect the board and the compo-
nent leads, and make sure they are clean.
Older components may be oxidized and
require cleaning (use fine sandpaper, or
scrape with the edge of your hobby
knife). Most circuit boards do not re-
quire cleaning before use, but it can’t
hurt. Wash the board with soap and wa-
ter, and use a mild abrasive (Scotch™
scouring pad, for example) or metal pol-
ish only if absolutely necessary. The sur-
face of the tracks should be shiny and
free of smudges and fingerprints. Some
builders (and kit suppliers) will recom-
mend cleaning a board before use and
completing it in one session, but I have
never found this to be necessary—that’s
why there’s flux in the solder!

2. Mechanically install the compo-
nent. Use your long-nose pliers to bend
the component’s leads so that they will
go straight into the holes in the board. It
the spacing permits, hold the lead with
the pliers and bend the end of the lead
against the jaws of the pliers. Otherwise,
watch what you are doing and make sure
you are not exerting excessive pulling
force on the lead—you can easily ruin a
diode or inductor by pulling on the lead.
Check the value before you insert it in
the board. If it 1s a polarized component
such as an electrolytic capacitor, double
check the orientation, If the component
isn’t polarized (for example, a resistor or
ceramic capacitor) then it doesn’t matter
which way it goes, but it’s a good idea to
mount it so that you will be able o read



the value later. I usually put resistors in |

!

with the tolerance band to the right or
bottom depending on how the resistor is
mounted, and capacitors with the value
facing me or to the right (unless they are
very close to a larger component, in
which case I turn them around). The aim
is simply to make it easy to see and
verify all of the component values after
the board is complete. Before you solder
it, recheck the value, the orientation, and
that 1t 1s 1n the right holes! In most cases,
the body of the component should be
snug against the component side (oppo-

\

Fig. 1. Placing the soldering iron on the work.

site from the “track™ or soldering side) of |

the boards. Obvious exceptions are transis-
tors and other components which might
run hot. Looking at the solder side of the
board, bend the leads outward at about 45

degrees to hold the component in place.

3. Inspect the unsoldered connection.
Make sure you know where solder is
supposed to go. For example, 1f there 1s a
pad for another component very close to
where you are going to solder, you can
memorize the pad layout and be sure that
there is no unwanted solder bridge when
you finish the connection. If you don’t
do this, it’s often hard to tell whether
two points should be connected or not.
Examine Fig. 3 for an illustration of this.

4. Solder the connection. Tin and wipe
the tip of the iron as described above.
Apply the tip to one side of the pad,
wedging the tip against the lead where it
protrudes from the hole, as shown in
Fig. 1. Count to three and apply solder to
the opposite side of the pad, and it
should flow across the pad, around the
lead, and slightly up the lead from the
surface of the board. Do not apply the
solder to the tip of the iron, as it will
melt instantly and may flow onto the
joint without bonding properly. Fig. 2
shows a good joint and a bad joint. The
bad joint is often called a “cold” joint
because it is most often caused by inad-
equate heating of the joint. It doesn’t just
look ugly. If 1 can coin a new phrase
here, it's “electrically ugly,” offering no
electrical connection between the two
surfaces, or a weak one which is bound
to fail, or (worst of all) an intermittent

fault.

5. Inspect the soldered connection.
Use a magnifying device of some kind,
ideally 5-10x power, and make sure the

\

l

APFPLY SOLDER HERE,
' TO OPPOSITE SIDE OF PAD
FROM IRON

T T T T T T

_

IN BETWEEN BOARD AND

|
WEDGE SOLDERING IRON TIF’|
THE COMFPONENT LEAD |

connection is sound and conforms to the
illustration in Fig. 2. Make sure solder

commercial flux remover, in a well-ven-
tilated area. If you have invested 1n sol-

hasn’t flowed onto any adjacent pads or | der with a water-soluble flux, you will

tracks. If it has, remove it immediately
(see “unsoldering,” below).

6. Trim the component leads. Use
your flush-cutting pliers and trim at
about the point where the solder has
risen up the lead. It is not usually neces-
sary, or even a good idea. to trim the
leads of integrated circuits and other de-
vices where the leads protrude only an
eighth of an inch or so.

That's all there is to it. With practice,
you won't even need to think about the
steps as you go through them. There are
variations and some specialized tech-
niques that will be helpful later, but usu-
ally they are self-evident, and we’ll
mention them when we come to them in
the course of building our project.

When you've soldered all the compo-
nents onto the board, check everything
again—component values, orieniations,
and, above all, look for solder bridges
and cold joints! When it comes to the lat-
ter two, it may be a good 1dea to remove
excess solder flux from the board, but
don’t bother with that unless you really
need to. In my experience, more prob-
lems are caused in the process of remov-
ing flux than are solved by it. If you do
need to remove flux, use acetone or a

use walter, of course, but do make sure
the board is thoroughly dry before ap-

| plying power to it!

Unsoldering 101

For the most part, anything you can do
with solder you can undo, if you know
what you're doing. The secret is solder
wicking braid, also called desoldering
braid, a fine copper braid impregnated
with flux. Used properly, it can remove
virtually all of the solder from a connec-
tion. A component, even an integrated
circuit chip, will just fall out. A lot of
people seem to have difficulty with it,
though. It’'s one of those things where
it’s hard to figure out how to use it by
yourself. One big problem i1s that
desoldering braid should be marked with
a “use by” date! The braid itself can oxi-
dize over time, and the flux can dry out
and fall out of the mesh, making it prac-
tically useless. So use fresh wick, and do
it like this.

1. Make sure the soldering iron is hot.
Desoldering requires more heat than sol-
dering, so if you have an adjustable iron,
turn it up. And make sure the iron is
tinned. That film of molten solder on the
tip is essential for heat transfer into the
work.

BAD JOINT

APPEARANCE \

LT

)
R ey |

;
\
ROUGH, SCALY
|
!

GOOD JOINT |

SMOOTH, SHINY
APPEARANCE

SIDES OF THE

COMPONENT LEAD
|

i)

_—

Fig. 2. Examine the work closely.
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EVERY ISSUE OF

73 Amateur Radio Today
on Microfiche!

The entire run of 73 from

October 1960 through last year
is available.

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

We offer a battery operated
hand held viewer for $75, and a

desk model for $260. Libraries
have these readers.

The collection of over 800
microfiche, is available as an
entire set, (no partial sets) for
$325, plus $5 shipping (USA).
Annual updates available for
$10. Satisfaction guaranteed or
money back!

BUCKMASTER

6196 Jefferson Highway
Mineral, Virginia 23117
540:894-5777-800:282-5628

e-mail: info@buck.com
Fax 540:8904-9141] E

CIRCLE 168 ON READER SERVICE CARD

Walking-Stick Beam?

Hold it in your hand—it's a walking stk
made of aluminum with rubbor enidx. But -
sude are all the elements 0f 3 4 clemon! Y201 ] c— e
wogether in 2 minutes. Ready for the 1-
funt. gﬂd}.‘ 1o get your signal out of a hoke
ity the repeater. No tittke bis 1o drop and @
hwt, Ever {hil;%hl*- clean and tight and wugh,
dmeters $79, T cm $49, Weighs only 1 ih.
Add $6 Shipping & Handling. Inio 31.
AntennasWest Order |lotLane
| Bux S0062-S Provo UT 84605 801 373 B425 |

CIRCLE 324 ON READER SERVICE CARD

ECTION FINDERS

VECTOR-FINDER

HAND-HELD
PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
FINDING. USES
ANY FM RCVR.
ARMS FOLD FOR
STORAGE.

TYPE VF-142 144-220 MHZ $139.95
TYPE VF-142Q0 LEFT-RIGHT LEDS &
AUDIO, 144-220 MHZ $239.95
TYPE VF-142QM SAME AS Q MODEL
EXCEPT FREQ.144-500 MHZ $289.95
TYPE VF-121Q 115-130 MHZ

PLUS 121.5 MHZ ELT FREQ $379.95
CALL ABOUT HF DF, ADD Ed.ﬁﬂ S/H

ATTENUATORS CA ADD TAX
RADIO ENGINEERS
7969 ENGINEER RD, $102
SAN DIEGO, CA 92111
619-565-1319 FAX 619-571-5909

DIR
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2. Lay the end of the wick on top of the
connection that is to be desoldered, and
press the iron firmly into the wick. Hold
in place (you’ll want to hold the wick by
its container, or at least six inches from
the end) and watch for solder to appear in
| the wick. When solder has been drawn
about half an inch from the end of the
wick remove the iron and the wick.

3. Cut the used end of the wick off, about
a quarter inch above the point at which sol-
der is visible. Solder has not been drawn up
that far, but the flux has boiled out.

4. Repeat steps 2 and 3 until the com-
| ponent is free. It will usually take two or
more applications for each lead. Keep in
mind that where circuit board holes are
plated through, solder has flowed down
from the track side of the board and as a
result there will be more solder to remove
than on a simple single-sided board.

If you have trouble, remember that the
two secrets are fresh solder wick and
plenty of heat!

To repair (remove) a solder bridge, ap-
ply the wick to the bridge and the solder

| should be removed from the board be-

tween the two pads. You may need to

Next time we’ll build our project. In
the meantime you can get your tool kit
together, practice soldering, and order a
kit. It’s the VM-110 AC Voltage Monitor
from Electronic Rainbow, and if you
don’t want to order the kit you can find
most of the parts pretty easily. A list will
be printed with the next of this series of ar-
ticles, along with the schematic. The VM-
110 kit costs $10.95 and you can order the
complete kit or just the circuit board from
Electronic Rainbow, or the complete kit
from Milestone Technologies.

Sources:

Radio Shack: Call (800) 843-7422 for
nearest location or to order by phone.

Electronic Rainbow Inc.
6227 Coffman Road
Indianapolis IN 46268
(317) 291-7269

Milestone Technologies, Inc.
3140 S. Peoria St., Unit k-156
Aurora CO 80014

(303) 752-3382

For Orders:

(800) 238-8205

E-mail: [sales@mtechnologies.com]
[http://www.mtechnologies.com/

)
3
¥

resolder the connections, though. mthome]
' NO CONNECTION  CONNECTION
FADS ARE FPADS ARE

‘ ISOLATED JOINED

' ; 7 SHOULD THESE BE CONNECTED?

| o IMPOSSIBLE TO TELL BY LOOKING.
P | _ IF YOU DIDN'T NOTE BEFORE,
o @ o @ O O YOU'LL HAVE TO REFER

TO THE SCHEMATIC
OR PICTORIAL TO FIND OUT,

Fig. 3. Check and recheck for solder bridges, with a magnifying lens if necessary.

Radio Bookshor

Phone B00-274-7373 or 603-924-0058, FAX 603-924-8613. or see order form on page 88 for ordering information.

Wayne’s Five Buck Books & Stuff:

short of interesting items for filler.

bile, Alabama.

issue. Cold fusion dead? No way!

wire $15. Should last for years.

Boilerplate. 45 of Wayne's ham oriented editorials. Great material for club newsletter editors who are always
Submarine Adventures. Wayne's WWII adventures on the USS Drum SS-228, now on display in Mo-

Wayne’s Caribbean Adventures. Scuba diving and hamming all through the Caribbean. 11 islands
in 21 days on one trip? You bet, and you can’t beat the price either.

| Wayne & Sherry’s Travel Diaries. Cheapskate traveling to Russia, Europe, and so on. Now, how did
Wayne and Sherry fly first class to Munich, drive to Vienna, Krakow, Prague, and back to Munich, stay-
ing at excellent hotels and eating up a storm, all for under $1,0007?

Cold Fusion Journal - Issue #20. Read the latest scoop on cold fusion in this whopping 92-page sample

Pure Silver Wire for making those miracle silver colloids. Two 3" lengths of #10 99.999 pure silver
Bioelectrifier Handbook. Background, circuits, uses, etc. $10.




Number 27 on your Feedback card

The Table Topper 160-Meter Loop

Compact, low-noise—and effective.

any amateurs and SWLs find
it very difficult, if not next to
impossible, 1o erect an effec-
tive 160m antenna. First, there are those
in “no antennas here” zones. Others do
not have the space to erect an effective
conventional antenna. And any who live
in an urban environment will probably
have to exist with a high noise level any-
way, which may be so high that the band
Is impossible (o use.

At my QTH I do not have the space to
erect one. Even with a short loaded wire,
the noise level 1s intolerable.

Noise at these frequencies is either at-
mospheric or manmade. Both types are
picked up by the antenna, as is QRM. At-
mospheric noises are radio waves, produced
by natural causes. of imegular waveform
and usually very short, repetitive dura-
tion. They cover a wide range of fre-
quencies, and the noise level increases as
the operating frequency decreases. This noise
may be directional or non-directional, de-
pending on the cause—an extreme case
being nearby electric storms.

Manmade noise seems to be getting
progressively worse as the years go by,
It can be produced by inside sources
such as thermostats: dimmer switches;

TVs: computers and other electronic de-
vices; and, of course. the main power
supply—house wiring.

Externally, you can also pick up many
of these noise sources from neighbors
(especially in apartment complexes); ex-
ternal power supply cables: road traffic;
neon signs: and so on.

Fortunately, much of all this noise in-
terference i1s directional, and can be
eliminated or greatly reduced by using a
directional antenna such as a well-designed
loop.

Coming back to the 160m band after
some years’ absence, | decided to design
a narrowband, narrow beamwidth, small
transmitting and receiving loop to spe-
cifically combat these noise problems on
160m.

Small, tuned-frame loops can be either
solenoid-wound “box™ types, or “spiral”-
wound loops. With symmetrical matching/
feeding, they should produce the well-
known “figure eight” polar diagram ra-
diation pattern. giving a theoretical
zero signal null at 90 degrees to the line
between the TX to RX signal path.

The box loop is the most convenient
(0 construct, but unfortunately signals
cannot be completely eliminated at 90

Richard Q. Marris G2BZQ
35 Kingswood House
Farnham Road

Slough SL2 1DA

England UK

" degrees. However, the more difficult to

| design and construct spiral loop can
eliminate all signals at 90 degrees to the

| TX-RX signal path. Also, it does not
need direct earthing/grounding.

The Table Topper 160 loop configuration

First. I constructed a spiral octagonal
' loop. This was tuned with a variable ca-
pacitor and successfully loaded with a
low-power 160m CW TX. On a good
RX, both European and trans-Atlantic
signals came through when conditions
were OK. However, living in south cen-
tral England, I found that North Ameri-
can stations were received on the
forward lobe, while European signals
were recoverable on the reciprocal or
opposite lobe. The nulling at 90 degrees
effectively eliminated all signals, Noise
levels were dramatically reduced.

I then conducted experiments with al-
ternate shapes of spiral loops, using the
same amounlt of wire turns and alternate
" methods of feeding/matching. At each
stage, I did comparisons with the origi-
nal octagonal spiral loop, the object be-
ing to (1) increase signal strength in and

out and (2) if possible, reduce the size of
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Fig. 1. Loop schematic.

the rear lobe while increasing that of the

on a tabletop and then stowed away
when not required.

The TT160 consists of six spiralwound
turns of PVC-covered wire (24/0.2 mm)
with an OD of 2.05 mm and rated at 6 A.

- Any 6 A-minimum PVC-covered wire

- uimber. onto which

forward. This would reduce the recipro- |

cal bearing QRM (on receive) and in-
crease the signal strength on receive and
transmit. Atmospheric noise would also
be further reduced.

The final TT160 loop is shown in
Figs. 1 and 2. 1 found that by reducing
the loop's width dimensions and increas-
ing its height, the signal strength signifi-
cantly increased when compared with
the original octagonal spiral assembly.
The excellent nulling at 90 degrees was
increased, too. Experiments also indicated
that by adopting an asymmetrical feed, as
in Fig. 1, the forward lobe could be increased
and the reciprocal, decreased.

The end result was most satisfactory
when the loop was pointed toward North
America, where excellent W and VE sig-
nals could be heard. although the recip-
rocal European signals were greatly
reduced. Rotating the loop through 180
degrees meant the opposite happened.
Furthermore, the new shape and feed
method gave the loop a narrower
beamwidth which, with the loop’s usual
narrow bandwidth, reduced manmade
noise and atmospheric noise (o accept-

able levels. The new radiation pattern | |

was similar to Fig. 4b.
Loop construction

Refer to Figs. 1 and 2 for the [linal
loop assembly, just 30 inches wide and
54-3/4 inches in overall height, includ-
ing the base mounting chassis. This is a
size which can easily be accommodated

would suffice. The turns are supported
by six-way terminal blocks, cut from 12-
way standard ones (Radio Shack™

#274-679). It is important that the loop |

turns are wound counterclockwise start-
ing at the outside and fed progressively
through the terminal block holes. The in-
ner wire end goes to a three-quarter-inch
standoff insulator (Fig. 2), which en-
sures that the wire end drops down to the
VC (variable capacitor) with a half-inch
clearance away from the loop turns. The
loop frame is made from well-seasoned
hardwood as shown in Fig. 2.

The baseboard 1s 12 x 9 x 3/4-inch
is mounted the

simple chassis. This is a piece of 8 x 4 X
|/2-inch timber faced with single-sided
copperclad Fiberglas™ board (8 x 4
inches), with the copper surface up-
wards. It is fronted by an identical board
to form the panel. The copper surfaces of
both boards should be seam-soldered to-
gether. At the rear of the baseboard is
mounted a timber vertical loop frame
support 13 inches long by one and three-
quarter inches in diameter (sce Fig. 2).
The edge of this should be planed off 1o
a small flat surface to allow the loop
frame to be screwed to it as shown.

The two-gang by 500 pF-per-section
variable capacitor (CIA and B) is
mounted on the front panel. This VC
should be of the larger, rigid. well-
spaced, receiver lype, with ceramic-
mounted stators. which could well be
salvaged from an old tube receiver. |
used a Jackson type “L". In series with

T
11/4° X 1/2° X 48" |[

: WOOD ~—__
——£ E - l
SCREW & GLUE
|
11/4° X 1/2" X 48"
~_~ WOOD
17 1/2°
5/8" X 1/4" X30"
HARDWOOD
| SCREW & GLUE N

53—

127X X34

3/4”

.

WOOD BASE

\ Fig. 2, Loop construction.
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C1A and B are two 350 pF high-voltage
ceramic disc capacitors (8 kV) which
were from the junk box. Each is fitted 1o

“There are no prizes for
electrocuting the cat!”

a small piece of perforated board and in-
corporated in the wiring between the
loop and VC.

The coupling loading capacitor (C4) is
150 pF high-voltage. Once again, an 8
kV rating from the junk box. The ce-
ramic discs could be, say, 2 kV working,
depending on what i1s obtainable. C4
couples the outer end of the loop wind-
ing to the 50-ohm coaxial socket,
mounted facing the rear, so that the cable
exits at the zero signal area of the radia-
tion pattern.

Setting up and operating

The TT160 is fitted with a simple front-
panel loading/tuning meter as shown in
Fig. 3, consisting of a 250 LA meter with
two diodes and a pickup coil. 1N4001
diodes were used, but any small ones
would suffice.

The meter could be 100 pA if avail-
able. It is mounted on the front panel, as
shown in Figs. 2 and 3. The pickup coil
is a few turns of PVC hookup wire
wound on a three and a half-inch length
of three-eighths-inch diameter wood or

plastic rod. Two pins are pushed through
the rod, as shown in Fig. 3, forming the
connecting point for the diodes and the
pickup coil ends. The number of wire
turns will depend on the type of meter
and TX power used (see below).

No ground connection is required for
the loop, although of course the TX and
RX should be grounded.

The loop’s narrow bandwidth ensures
that no harmonic output, or TVI, can be
detected when you are running about 15
watts CW. C1A and B have been found

' to be okay when tested up to just over 20
watts. If a much higher power is to be
used, then a TX-type variable capacitor
and thicker loop wire will be necessary.
For safety reasons, higher power is not rec-
ommended for use in an indoor environ-
ment. There are no prizes for electrocuting
the cat!

A simple loop-rotating turntable
would be an advantage. This turntable
should not be of the free-running
ballrace type, since the stiffness of the
coaxial cable would take charge.

DI
IN40O?
L
PIEOKITP 0-250uA
(SEE TEXT) i
IN40O!

METER —

QS

FRONT PANEL SEEFIG.2) —

Fig. 3. Loading meter.

"Charge Nearly Any

NlCd and
One

NiMH \mth
Charger:”

20" |

Above NICD battery packs are
warranted for 12 months from date
of purchase.

l NiCd NiMH

' EBP-24S 7.2 1200ma NiCd BP-84M 7.2 1300ma NiMH
FNB-4SL 12 800ma NiCd FNB-25M 7.2 900ma NiMH
PB25S/26S 8.4 1200ma NiCd FNB-41M 9.6 900ma NiMH
PB-7S 7.2 1200ma NiCd PB-13SM 7.2 1300ma NiMH

Above NiMH battery packs are
warranted for 6 months from date
of purchase.

Applications
= Charges 4.8V, 6.0V, 7.2V, 8.4V,

= Chemistries:
Nickel Cadmium (Ni-Cd)

'-'I » Discharges (Conditions)

Advanced Battery Systems, Inc., 3

lEPCRIPHEGK

REPLACEMENT BATTERIES

Policies and prices subject to change without notice.
Offer expires December 31,1997

= For: Communications, Laptop, '
Camcorders & Many Other

9.6V 10.8V 12.0 Volt Packs
Nickel Metal Hydride (NiMh)

| = Rapid Charges (with Polarity Protection)
l = Can be used in your Vehicle (Except for 10.8V & 12.0V Packs)

(800) 634-8132 % (617) 767-5516 = Fax: (617) 76/-4597

http://home.navisoft.com/periphex _
CIRCLE 68 ON READER SERVICE CARD |

", _

00 Centre Street, Holbrook, MA 02343
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A few feet of RG-58 coaxial feedline | on the panel microammeter, of the load-

should be connected between the loop
and the TX/RX.

An operating frequency should be se-
lected for the initial tests. The TX/RX
should be loaded into a dummy load. On
receive, the loop tuning capacitor should
be carefully rotated to resonance by not-
ing an increase in signal strength. Then
rotate the loop for maximum signal, i.e.,
to the bearing of the station being re-
ceived. Then, with a field strength meter
nearby, switch to transmit. If necessary,
readjust slightly for maximum indicated
radiated signal on the field strength
meler.

Next, put a few turns of hookup wire
on the dowel rod and note the indication,

WANT TO LEARN CODE?

Morse Tutor Gold from G.G.T.E. is the

answer for beginners and experts alike.
*Get the software the ARRL sells and usesto create
practice and test tapes; and Morse Tutor Gold is
approved for VE exams at all levels.

*Since 1987, GGTE has guded nearly 20,000 hams and prospectuve
hams around the world through proven structured lessons and a
vanety of character, word and conversation dnlls. Straight forward
menus make the process simple and fun

*Ths program features easy and speedy self installation, random
character dnlls with the characters you select;, and you can create
your own dnlls or import text files. You can rype what you hear or
|copy by hand and see the results one line st a time. Pick the
Famsworth or the standard mathod, select the tone fraquency most
comfortabls for you or select your code speed in tenths of a word per
munute. For all DOS computers. You are always in command

Certified
by

Morse Tutor Gold uses your intemal speaker
or sound board, And, ifyou use a sound board
Morse Tutor Gold supports volume control

gl Sound Blaster and the Sound Blaster Computibility
i Logo are trademarks of Creative Technology Lid
Available thru dealérs, the ARRL, or send 52993
= SIS&H (CA residents add S2.32 tav) o
GGLE, P.O. Box 3405, Dept. MS, Newport Beach,
CAY26589  Specifv 5[, or3 '/, inch disk.

CIRCLE 183 ON READER SERVICE CARD

Smart
Battery
Charger

JUN 87 QST
BY WARREN DION N1BBH

FOR GEL-CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage
reference & three mode charging sequence.
Standard kit is for 12V @ 1/2 or 1 Amp. user
selectable. Can be connected to the battery
indefinately, will not overcharge. Weighs 2 pounds
and measures 4"W x 5% "D x 2% "H. Finished
enclosure included in kit.

Complete Kit Only
Assembled & Tested .......... $79.95
CA Residents add 7.75% sales tax. S&H: $5.00
(insured). Foreign orders add 20%. For more info
or price list; send legal size SASE (55¢) lo:

&  A2A Engineering ek

2521 W. La Palma #K « Anaheim, CA 92801
(714) 952.2114 - FAX: (714) 952-3280

et

L -

S [
T
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ing/tuning meter. The number of turns
should be increased/decreased to the
point where maximum radiated power
from the loop produces about three quar-
ters of a full-scale reading. The number
of turns depends on the power of the TX.
In the future, this three-quarter-scale
meter reading will be your reference that
all is well. When retuning the TX to an-
other frequency, it may be necessary to
slightly adjust the loop tuning knob to
frequency, indicated by your maximum
meter reading.

Remember: The bottom line for best
TX performance is maximum indicated
output!

-

68 ft.

Parts List

PVC-covered wire flex
(24/0.2 mm), OD 2.05
mm, rated at 6 A. Other
6 A wire could be
substituted.

500 and 500 pF 2-gang
variable capacitor. Well-
spaced rigid receiving
type, with ceramic stator
insulation. Jackson type
“L" was used on the

prototype.

The Table Topper 160 is an effective, 4  12-way terminal blocks
low-noise, compact antenna. Its fre- (RS #274-679), each
quency range is 1600 kHz to 2000 kHz, bisected to form 8 6-way
with overlap at either end. It is equally blocks
useful for the transmitting and/or listen- T
: ey 2 350 pF ceramic disc
ing amateur, and will give a good ac- capal::itﬂrs 2 K\ miniimtan
count of itself as an indoor 160m TX :
antenna, t00. No doubt someone will de- 1 150 pF as above [

| vise a remote control version for use in -
the attic—I'd love to hear about it. 1 3" diameter knob I

*:C]n receive, the DX perfc::rrnance is 2  8"x4"Fiberglas™ single-
quite dramatic whel_l used with a good sided copper board
RX (no preamp being used). The low )
noise level, along with narrow beam- 1 112" x 1-1/2" meter (50,
and bandwidth, ensures easy and com- 100, or 250 pA)
fortable listening. The TT160 has also :
been used for receiving DX and other < ﬁrﬁiﬁg?ﬁzﬂ)
beacons between 1600 and 1700 kHz.

This also makes it a good prospect for 1 3/4" standoff insulator
those licensed for the MEDFER ex- T
perimental transmitting band. Happy 1 Wo?den base 12" x 9" x
looping! 3/4 |
. 1 Chassis, wooden
| Suggested reading baseboard, 8" x 4" x 1/2"
> ?dml'?':ff}{r f;ﬂdgﬂ;k ﬂf Wireless F 1 48" x 1-1/4" 1/2"
E:SMP Y, Ifr' » 1938, hardwood, plus
BICOIAT, KB 13" x 1-3/4" diameter

Radio Engineering, Terman. dowel

Handbook of Technical Instruction for
Wireless Telegraphists. 72| 3 30" x 5/8" x 1/4" hardwood

NULL o
MAX MAX MIN MAX
NULL NULL
(A) (B)

Fig. 4. (a) Theoretical figure eight radiation pattern of small loop. (b) Plotted pattern of the

Table Topper 160.



Number 31 on your Feedback card

Colby’s Do Something Box

How about making a great gift gadget for the grandkids?

Or many years, scientists, engin-
Fﬂers. and mothers have tried 10

find something for an active five-
year-old to do besides watch TV and lis-
ten to the radio or tapes. Besides. these
activities are not as interactive as hanging
onto Mother’s arm.

And although the sandbox makes a
nice outside activity for kids, many
times they need an inside one. They still
want something to do that they can do all
by themselves. We want them to do
something that should not result 1n the
partial destruction of the house or the
partial loss of Mother’'s composure.
With those thoughts in mind, I dug
through the junk box and came up with
the parts for my grandson Colby’s “Do
Something (besides annoy his mother)
Box.”

This Do Something Box consists of a
number of basic building blocks. You
may wish to start with just a few of them
and add others later, depending on how the
child’s interest span—or yours—varies.

Of course, a normal five- or six-year-
old will have a moderately long—or a
moderately short—attention span (de-
pending upon your viewpoint). That

|
|
|

\

Most youngsters like blinking lights,
wiggling needles. and especially noise-
makers. Also, they want to change the
speed of the lights. and the type of noise
“all by themselves.”

As a practical consideration, the Box
should be portable to allow its use in any
room in the house, as well as 1n the sand-
box or in the car, especially during long
trips. I still remember when our son,
Colby’s uncle, discovered the built-in
interactive noisemaker in the back seat
ol our car. The [irst and the last time he
snapped the top on the rear seat ashtray
ensured that 1 was wide awake for the
next several miles and trying to think of
something else for him to do on trips.
The Box should run for at least a year
without someone having to change the
batteries, and it should run on a pair of
size D cells until they fall well below 1.2
V each. Also, it should turn itsell off af-
ter a reasonable time. That will extend

. battery life and turn off the noise or the

means that the Box should offer a van-

ety of entertaining things for them to do.

lights when 1t gets forgotten or “put
away’ during an impulsive moment.
Before you write to ask the editor if
my spaceship is double-parked, let me
say that Colby has been using his Box
for two years. Both he and his mother like
i, particularly because of the relatively

I|

Evert Fruitman W7RXV

2808 West Rancho Drive
Phoenix AZ 85017-2646
[Fruitman @ asuchm.la.asu.edu]

quiet noisemaker, the auto turn-off fea-
ture, and the fact that they have not had
to change the batteries yet.

Overview

Fig. 1 breaks down the Box into its in-
dividual blocks. It consists of (1) the bat-
tery: (2) the time delay/auto turn-off

- switch; (3) the blinking LEDs; (4) the

sound generator; (5) the battery tester;
(6) the meter driver; and (7) other op-
tions—something else that you want it
1o do. You will see how each basic build-
ing block works, and then put the whole
system together. Of course, if you have
more interest in getting it together than
in how it works, skip to the construction
section right away.

The battery

For practical reasons, the unit should
run at least a year before it needs a bat-
tery change. | used a box without the
little battery access panel. “An ounce of
prevention ... = keeps them from opening
the battery compartment and losing the
batteries, or worse.

Size D cells should run a light load
like this for at least a year of normal, in-
termittent use. Smaller batteries would
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AUTO OFF
TIMER
FIGURE 3

BATTERY
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J

VARIABLE
SOUND

SWITCH 3 FIGURE 5

FUNCTION

SELECTOR

CDE BATTERY TEST

STEP FUNCTION
FIGURE 6

Fig. 1. Block diagram.

make the Box smaller and would prob-
ably run it a reasonable time., but you
can find the D cells at just about any

hardware store. Without the battery ac- |

cess panel. you have to dig up a screw-
driver and take it apart in order to
change the batteries. This latter feature
1s designed to keep Junior from doing it
himself. Of course, you can customize
this project to suit your wishes. If you
want, you may use AA or even AAA
batteries and expect reasonable life
from the batteries thanks to the rela-
tively low current drain and the auto
turn-off leature.

Time delay, auto turn-off

For many years, calculators have used
the auto turn-off feature, but they use a
rather small amount of power, typically
3 V at a few microamps for the LCD
type of calculator. Applying that idea to
a toy that draws a moderate amount of
current, 2-20 mA, presents something of
a challenge.

Using a relatively low supply voltage
precludes the use of just a Darlington
pair as the main element in the switch. A
Darlington pair is the stacked dual-tran-
sistor circuit that has a high input imped-
ance which lends itself to the auto
turn-off feature. In this case, though.
the cascaded junctions would use up
too much battery voltage and limit the

useful life of the batteries, or make it nec-
essary o use more batteries. Fig. 2 shows
a Darlington pair driven by the voltage
from a capacitor. The Darlington pair
drives a relay in a time-delay circuil.

As the capacitor charges or dis-
charges, the relay will change states—
turn-on or turn-off. Pushing the START
button will charge the capacitor through
RA. When the voltage across the capaci-
tor reaches about 1.2 V, QA and QB will
start drawing current through RB, their
emitter-base and their emitter-collector
circuits. The emitter-base current in QA
will cause, say, one hundred times the
current to flow in its emitter-collector
circuit. Since the emitter of QA goes di-
rectly to the base of QB, any current in
the emitter of QA must flow through the
emitter-base circuit of QB. That current,
in turn, is multiplied by the gain of QB,
which results in much more current
flowing through the emitter-collector
circuit of QB. In this case, that includes
the relay. This so-called “piggyback”

The Darlington pair can take a few
microamps in the first base and multiply
it to the milliampere level in the collec-

tor of the second transistor. A quick ex-
ample will help show this. A 2N3904,
QA. has a minimum DC current gain of

gives us a minimum current gain of 150
x 150 or 22,500. Feed 1pA (0.000001 A)
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configuration is called a Darlington pair. |

into QA and QB can deliver a nominal
22.5 mA (0.0225 A) to the load. Since a
relay may want [ive times that much cur-
rent, or 100 mA, you would need to feed
5 A into QA. Not bad, since that would
represent a nominal 240,000 (240 k)
ohm load to the timing capacitor. (I will
save the math on that one for another
time.) With a reasonably-sized capaciltor,
you can get a useful time delay for the
relay out of this circuit.

By placing a resistor between the ca-
pacitor and the base, as well as a resistor
between the emitter of QA and the base
of QB, you can make the resistance
across the capacitor go up quite a bit.
That will give many minutes instead of
several seconds of time delay without
putting in a larger capacitor. While you
can use this improved circuit to drive a
relay, a relay draws more current than
you want to use lor the Box. In fact, the
relay draws more current than the rest of
the project. So you will do something
else to make an automatic off switch for
your Box. We will modify the switch cir-
cuit so that it drives a single transistor.
That will take the place of a relay to turn
on your Box.

One more thing about this simple
Darlington pair relay driver circuit. Con-
nected this way, the output transistor has
about 0.7-1.2 V across it, even if the
base of QA has a lot of drive, base cur-
rent, fed into it. With a relay as the load,
the missing nominal one volt does not
make that much difference in the way
the circuit works. A 12 V relay will turn
on with less than 10 V across it. That is
fine if you have a 12-14 V supply. Our
Do Something Box has only three volts
available. So, in this case, a single power

POWER
SUPPLY
RETURN

B!

Fig. 2. Tvpical relay-based power control
circuit. Power supply for +1 may be same as

150. Connecting two of them this way | pS for +2. In some cases it may be a higher

voltage so that capacitor C will take longer
to discharge, keeping the relay on longer.



transistor will be used as the on/off
switch. It can have as little as 0.05 V (50
mV) lost across il.

You can determine the most current
that the circuit will draw, then find a
power ftransistor that can deliver that
amount of current. A power Iransistor
has to have some current driving il, as
does a relay. A suitable transistor. how-
ever, will draw less base current than a
corresponding relay. The relay coil may
draw 100 mA-200 mA. while a transis-
tor could turn on the same load with only
I mA base current. Base current does to

-3

a transistor what current in the coil does |

to a relay. Most relays are designed to
handle much more power than this little
Box draws. A transistor makes an ideal

on/off switch for this project. As a bo- |

nus, since the transistor has no moving
parts, you will find it more reliable,
cheaper, and easier to get than a relay.

The circuit that looks at the voltage on
C1, the timing capacitor, must draw the
smallest possible amount of current as
the capacitor counts down the turn-off
time. By using a combination of the
Darlington pair and a complementary
pair, you can gel the desired high resis-
tance across the timing capacitor and
still have a low-loss on/oft switch. If the
capacitor sees a low resistance, you will
get only short timing with practical val-
ues of capacitance. The working circuit
1s much simpler than it sounds.

Look at Fig. 3. With the values given
for Cl1 and RI1, the simple auto-off
switch gives about 15-20 minutes run
time and only (.03 V, 30 mV, loss across
Q3. That makes Q3 a respectable switch
at these current levels. The switch losses
can and do go up at higher current lev-
els.

When you push the START button, C1
charges through SW1 to the battery volt-
age. Some applications need resistor RA
in Fig. 2. You do not need that resistor to
limit the input current here, so you may
leave it out. R1 limits the current from
the capacitor, Cl, into the base of QI. It
also raises the input impedance of what
the capacitor sees, thereby giving rea-
sonable ON umes with practical parts.
With R1 = 82 k ohms; and CI = 22 uF,
the circuit gives about 10-15 minutes
run time.

When the voltage across C1 reaches
about 1.2 V, current flows through the
emitter-base junction of QI, R1, and the
emilter-base junction of Q2. That causes

- Q1. Q2, that you may want to put into | Fig. 4. LED driver.
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SWI
START

| BATTERY
3 VOLTS

‘ STOP

1500-
\ 3300

A - TO LEDs, AGURE 4

B - TO NOISE MAKER, FIGURE 5

C - TO FRST METER STEP, AIGURE 6

D - TO SECOND METER STEP, AGURE 6
E - TO THIRD METER STEP, AGURE 6

F - TO METER DRIVER, FIGURE 6

Fig. 3. Auto-Off switch.

QI., Q2, and Q3 to turn on. When Q2
turns on, current flows through R2 as
well as the base-emitter junction of Q3,
turning it on.

Q2 and Q3 form a complementary
pair: in this case, a direct-coupled NPN
and PNP transistor. When Q2 turns on, it
causes Q3 to turn on, which supplies
current to the part of the Box selected by
SW3. Here, a modified Darlington pair
samples the voltage across the timing
capacitor. Note that the collector of QI
goes directly to the plus supply Iline.
That eliminates the usual higher voltage
loss a Darlington pair has across the out-
put transistor, Q2. Although you still
have two emitter-base junctions in series
across the capacitor, they combine with
R1 to give an exceptionally high imped-
ance across the timing capacitor, That
gives a long-time-delay auto-off switch.
In case you were wondering, Yes. you
could do all of this with an op amp. But,
you would have to use a higher supply
voltage or look for a harder to find, special
low voltage op amp.

Pushing SW2 connects R3 across Cl,
the timing capacitor. The 1500-2200 £2
resistor bleeds the charge off the capaci-
tor in a fraction of a second, turning off
the Box. This gives you the option of a
manual turn-off. Without R3, if or when
someone pushes both buttons, it would
place a direct short across the battery.

The resistors R1 and R2 supply the
bias currents to Q2 and Q3. R1. QI. and
o a lesser degree, R2, set the load seen
by capacitor C1.

Here is one of the useful things
about this modified Darlington pair.

your notebook. The input impedance,
looking at the left side of the base of Ql,
i1s set by the value of R1 multiplied by the
DC current gain of Q1. With a 2N3904
and a value of 390 k ohms for R1, the in-
put impedance of QI (at the base) is
~390,000 x 150 or 58 meg (million)
ohms. That gives you what the capacitor
likes 1o see m order to give the switch
long ON tmes, a high impedance load.
Simply stated, the switch needs only a few
microamps to turn it on. With this circuit,
you can get that from a small capacitor for
many minutes. That makes the switch
practical. It also makes the Darlington
pair useful for other applications.

Start your timer

This timing circuit turns on as soon as
you hit the START button, and for quite
a while it maintains practically the full
battery voltage across the load. However,

—




R9
‘ 100K

R10
10K

| C4
| 005uF Q7

2N3904

L —

Fig. 5. Sound generator.

after a while it tends to fade [rom a cer-
tain point in the shut-down sequence be-
fore making a complete turn-off. This
happens as Q3, from Fig. 3. starts to fall
oul of saturation. As it starts to develop a
higher voltage drop across ils emitter-
collector, it becomes a less efficient
switch.

As the voltage across the switch in-
creases, the voltage across the rest of the
circuil decreases. It sull works, but the
LEDs get a bit dimmer or the sound
from the speaker gets softer. Some sys-
tems require a sharp turn-off, but not this
one. SO you can use a simple, cheap, but

- somewhat sloppy switch, as part of a toy

R15
100K

R16
33K

Qilo
2ZN3904

20-50 uF

+

c7
20-50 uF

S

Fig. 6. Meter driver. See Table 1 for R20-R23 values for other meters.
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that turns on at the push of a button and
remembers to turn itself off without a re-
minder from anyone. Like the other basic
building blocks described here, you could

- find other applications for this switch.

You might have to adjust some of the circuit
values to fit your other applications.

LED driver

Here you have another basic building
block, the astable multivibrator. Its for-
mal name means that one of the transis-
tors will turn on for a while and the other
one will turn off; then they will switch.
It cannot have one of the transistors turn
on, and the other one off, and stay in that
state. Because one of the transistors
turns on and the other transistor turns
off, then after a period ol time, they
change to the other condition, this circuit
is commonly called a free-running flip-
flop. This is another one of those simple
but versatile circuits.

When the LED flasher in Fig. 4 first
gets power, one of the transistors starts

. conducting first. It turns on because of

the bias supplied by the resistor from the
base to the plus supply. That also causes
the capacitor connected to its collector
to charge through the other base-bias re-
sistor. While it is charging, the voltage at
its [ar end (the end connected to the base
of the OFF transistor) is too low to turn
on the second transistor. When the ca-
pacitor finishes charging, the voltage at
the base end of the capacitor rises
enough to turn on the second transistor.
Becausc the capacitors connect the
collector of one transistor 1o the base of
the other transistor, the action will con-
tinue. One transistor will turn on while
the other one turns off. The capacitors
alternately charge and discharge. The
rate at which this happens depends upon
the value of the resistors and the capaci-
tors. The size ol the capacitors and the
base bias resistors have the greatest ef-
fect on the speed at which the capacitors

' charge and discharge.

The resistor and capacitor values set
the frequency of the action. You may
choose these values so that it takes so
much time for the transistors (o switch
back and forth, you can almost keep
track of them by postcard. At the other
end of the scale, you can use small enough
resistor and capacitor values so that the
transistors will switch on and off several
hundred thousand times per second. For



this application, you will use values that
will cause the LEDs to blink at a moder-
ately slow rate so that our eyes can follow
them.

The combination of the RC values for
the meter circuit, Fig. 6, will cause it to
tick-tock about once every couple of
seconds. The values chosen for the
noisemaker function, Fig. 5, will pro-
duce a sound that ranges from the low
end up toward the middle of the piano.
Colby’s Box has a nominal 4-t0-1 (two-
octave) range. The same basic circuit—but
with different values of R and C—will
give a wide range of frequencies out of this

simple oscillator. That will allow its use in |

several different applications.

Changing the speed or the sound (all
by myself)

By varying the value of the base resis-
tor, you may vary the time constant and
therefore the frequency of the oscillator.
A potentiometer (volume control) wired
as a two-wire control makes a conve-
nient way to vary the base bias and,
more importantly, the RC time constant.
This has been done with R4 in Fig. 4,
and another pot could be added in series
with R7. This would allow tweaking for
equal on-off times.

You must include a fixed resistor in
series with the pot(entiometer). Without
the fixed resistor to limit the current,
when the pot gets to the end of its travel
with the least resistance in it, it would
connect the emitter-base junction of the
transistor directly across the battery.
That would destroy the transistor. Once
the emitter-base junction starts conduct-
ing, at about 0.55-0.7 V, you must limit
the current through it. The same goes for
the LEDs as well as other PN junctions
such as rectifier and signal diodes. The
resistor in series with the collector and
the LED limits the current to a safe
value. It is large enough to limit the current
but small enough to give a reasonably
bright light.

Noisemaker

The noisemaker uses the same basic
circuit as the LED flasher, but with a
slight change of values. That changes
the timing and the frequency. It also has
one more transistor in it. That added
transistor isolates the relatively heavy
load from the basic flip-flop or, as I call

- a lot of current, it looks like a heavy

load.

In Fig. 5, you can see a resistor, R14,
between the collector of the second tran-
sistor and the base of the speaker driver.
In essence, when the second transistor
turns off and on, it alternately supplies
and removes base drive to the output
stage Q8. Since this happens at an au-
dible rate, the current through the
speaker turns on and off, producing
sound. An audible rate simply means a
rate from 20 to 20,000 times per second.
That is the textbook definition of fre-
quencies in the audible range (no, I
cannot hear anything above 12,000 any-
more). Changing the value of R9 makes
the sound vary from a low buzz to a
high-pitched squeal.

The collector resistor, R13, of the sec-
ond transistor, Q7, would limit the cur-
rent in the emitter-base junction of the
output transistor Q8. However, without
the 22,000 £ resistor in series, the e-b
junction of Q8 would look like a low re-
sistance load across the second transis-
tor. That would upset the timing circuit
(understatement!)

If you want more noise out of this
section, you may use a Ssomewhat
smaller resistor, a Darlington pair for

' the speaker driver, or both. Speaker im-

pedances other than 8-16 Q will work,
but the volume will vary accordingly.
Putting holes in the Box may make it
loud enough without having to add parts.
I suspect that Colby’s mother enjoys the
somewhat quieter sound more than he
does. When he gets a little older and can
read this, he may want to change it.

Meter driver

Before getting into “how and why”
the meter circuit works, I will point out a
couple of things in general about the
meter. At one time, you could find ana-
log meter movements at surplus stores
or used meters in your spare parts box.
Today, they are somewhat less available.
Also, the price has gone up, making
most new meters too expensive for a
project where their delicate mechanical
nature may gel tried to the breaking
point.

An analog meter movement usually
consists of a coil of fine wire suspended

between the poles of a permanent mag-
net. Older meters used pivots on jeweled

it, the oscillator. Since the speaker draws | bearings (lower friction). Belter meters
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Meter | 020 | R21 | R22 | R23 Standard Values Used to Make the Needed Resistance
Sensitivity
50 A 48k | 330k | 30k | 60Kk |48k=47k+1k 30k=15k + 15k, 60 k = 56 k + 3900
}
100pA | 24k | 180k | 15k | 30k |24 k=22k +1800 0r22k + 1 k+ 1k, 30 k=15k + 15k
200uA | 12k | 90k | 7500 | 15k | 90 k = 82 k + 6800 + 1200, 7500 = 6800 + 680
4800 = 4700 +1 k, 36 k = 33 k + 2700, or 33 k + 1500 + 1500,
500 A (4800 | 36k [ 3000 | 6k |- Lo ol
1000 A
A 5 1500 | 18 K | 1500 | 3000
5 mA NR | 3600 | 270 | 600

Table 1. Resistor values versus meter sensitivity. See Fig. 6. Under the heading Standard Values are ways to make up the nonstandard resis-
tors. Remember, this is a toy—not a precision instrument. Some of the composite values will work with only two resistors instead of three.
Connecting a resistor, the meter, and a battery together will tell you if that is the value to use for the desired effect. Some of the values add up
to a small percent less than the specified value. That will let the meter read a bir higher than the nominal 10%, 50%, etc., of full scale.

use a taut band for the suspension. That |

gives even lower mechanical friction at
the expense of a higher priced. more
delicate instrument. A hard mechanical
jolt could damage or even destroy one of
these meters.

Despite the high resolution of digital
meters, analog movements still find
many applications. In this case, a digi-
tal meter lacks the “wiggling needle”
repetitive, physical, motion wanted as
one ol the features of the Box. We will
now look at how 1o add a meter to the
Box, while keeping in mind its limita-
tions. If you want to, you can add this
feature later, when Junior is less likely to
break it.

Colby’s mother grew up around AM,
FM. TV, and amateur radio transmitters
and test equipment. She knew about the
delicate nature of meter movements.
That, combined with the type of meter
used in Colby’s Box. seems (o have
helped preserve it.

The ticking meter

A quick glance at Fig. 6 will show a
familiar sight: a flip-flop with a driver
transistor, QI1. It will also show a
couple of differences. The load is in the
emitter of the driver transistor,

[t also has some range resistors for
the meter. The range resistors allow the
meter (o make discrete steps from zero to
full scale in four steps. You could use
some of the empty switch positions and
have the meter step in 1, 2, 3, 4, 5, ...
sequence.

With the switch in a blank position,
the meter has no current flowing through
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it. As you step the switch through the |

range resistors, you change the current
in preset amounts. By picking the cor-
rect resistor values, you may set the first
step for 20% of full scale deflection and
the second step for 50%.

By setting the last step for 100%, in
this case three volts, you have a built-in
battery tester. Actually, it shows how
much battery voltage the switch applies
to the rest of the circuit. Basically, tak-
ing a reading right after pushing the
START button gives a good indication of
battery condition. Of course, you may use
more steps. The net effect of the step volt-
age readings 1S meter movement that
seems to follow the motion of the selector
switch,

By placing one side of the meter on
the common line, battery minus, you can
sample the switch voltage as above. or
you can drive the meter with an emitter
follower.

An emitter follower applies most of
its input voltage to the load. The driver,
Q10, sees a much higher resistance than
it would if it were connected directly
to the load. In this case, that resistance
is about 150 times the combined resis-
tance of the resistor R20. going from

the emitter to the meter. For a 0-1 mA |
- crosstalk (that i1s where two circuits

meter, the meter and the resistor com-
bination would be roughly 3,000 Q
without QI11. With Q11. the second
transistor in Fig. 6, Q10, sees about
450,000 €. That is much more than ten
times the value of resistor R19, in se-

' ries with the collector of the second

transistor. That gives Q10 a good de-
gree of isolation from the load.

The first two transistors in Fig. 6
make a flip-flop that runs at a rather
slow rate. It runs roughly from once a
second to once every three to four sec-
onds. The third transistor isolates the
meter from the flip-flop. Normally, you
might connect the meter 1o the collector
of one of the first two transistors. If you
did that here, you would lose the sim-
plicity of the wiring for the step move-
ment function. By using the follower for
isolation, you can use a single, simple,
rotary tap switch to get a wide variety of
entertaining functions.

Matching the meter to the circuit

In Table 1 I did the arithmetic for you,
but feel free to check it. Depending upon
what size meter you can get, you should
find a set of resistor values 1o suit a meler
with sensitivity ranging from 50 HA to 5
mA. These are the most commonly found
meters.

Putting it all together (construction)

You may use any lavout you find con-
venient. None of the circuits have high
gain (amplification) that would cause
trouble with feedback. None of them run
at a high frequency which could give

couple energy or “talk™ to each other).
Finally, none of the circuits draws par-
ticularly high current. That says that you
may do what you like with your com-
mon or ground circuits. In short, you
may use a printed circuit board for the
ulimate in neatness. You may use perfo-
rated board for convenience, or you may



Photo A. Perfboard layoui. Top of photo shows rear view of front panel. START and STOP
butions on left side. Switch 3 is near center of panel. Meter is on the right just below the con-
trol 1o adjust the speed of the meter ticking. The LEDs are to the left of the meter and its post.
The text tells where the various sections are on the perfboard.

use no board, as I have been known to | long enough to go around the same side of

do, for speed of construction.

PC boards

You can choose to use tape to make a
rough layout for each section. That way
you may make just one or more of the
functions. A single layout for the entire
system would make it difficult to pick
out just the desired function(s) if you did
not want to make all of them. Simply
make the boards that you want and tie
them together at the indicated points, bat-
tery minus and SWITCH 3 connections.

If you plan on mass producing these
items, or if you want a much more du-
rable but less flexible finished system,
use a PC layout. The other disadvantage
of a PC layout is the extra time it takes.
Once done, it is quite difficult to make
changes to it. Despite all of that, 1 usu-
ally do use PC layouts—but not for a cir-
cuit that I may want to change not too long
after finishing it. If this 1s one of your first
projects, you might enjoy it more by sav-
ing the trouble of a PC layout for another
time and using perforated board this time.

The perforated-board model, Photo A,
shows this type of simple layout. Thin
speaker wire makes a convenient way (o
connect the switches, the pots, and the cir-
cuit together. The nylon ties tidy up the

the board. That will let you lift the board
out as needed.

Meter driver

The meter step function resistors and
the meter flip-flop are in the lower left
side of Photo A. A piece of multicolored
cable connects the resistors to the FUNC-
TION SELECT switch. Consult Table 1
for the resistor values. Just to make sure
that those values fit your meter, connect

wiring. Feel free to make the connections | Phnm B. The finished Box.

HamCall'™> CD-ROM

U.S. & International - Over 1,406,000 listings

N, Over 106,000 new and updated
International Listings, and all the latest
U.S. listings, including vanity calis!

The HamCall CD-ROM allows you to look up
over 1,406,000 callsigns from all over the world,
including over 270 call areas.

The same CD works in DOS, Windows 3.x, Windows 95,
andMacintosh. On a PC running Windows or DOS, youcan
look up hams by call, name, address, city, stale, ZIP, call sign
suffix, county, and now SOUNDEX last name searching.
PC’scanalso viewphotographs, EDIT records, and calculate
BEAM HEADING and DISTANCE. Macs can retreive by
call, lastname, and ZIP.

*Displays latitudafongitude for aimost every U.S. and DX call
basad on city or town for grealer precision.

«Calculates beam heading and distance from your home
QTH automaticaily. Distance is measured in miles and
kilomaters.

*Prints standard 1-up labels for QSL cards, and can now print
all nfnn‘nahnn for each ham. Also supporis copy and

Also on HamCall are over 140,000 cross references from
oldto new calls, over 3,300 photographs, over 33,000 e-mail
addresses, andmuch mora.

Price is $50.00 plus $5.00 shipping U. 5., $8.00 intemational.
'\ JUCKMASTER

6196 Jetierson Highway |-T,_-

A
- Mineral, VA 23117 e
g-mail: info@buck.com

540:884-5777=800:282-5628+= 540:894-9141 (fax)

CIRCLE 56 ON READER SERVICE CARD

BROADCAST TF?ANSﬂ HTT ER

| kyé i'|'-1li'., | S 1

Urt Teatures

“The compact model most preferred by our pan-

elists for listening o major worldband stations ...

audio quality is tops within its size class.”
Passport to Worldband Radio

Here's everything you want at a price you can afford.
The Grundig YB-400 covers LW, MW, FM and all of
SW. An llluminated LCD reads to 1 kHz on SW.
Enjoy smooth SSB with fine tuning knob. Tune your
favorite stations instantly with keypad entry or 40
memornes. Other featuresinclude: dual digital clock-
timer with snooze and dial lock. Switches for: Wide-
Narrow, Local-DX and Hi-Low Tone. Supplied with
six AA cells, carry case, wind-up antenna, manual
and Grundig Wave Guide. #0040 *169.95 (+°6)

Universal has a limited number of like-new Factory
Reconditioned YB-400s. All accessories and
same one year limited warranty. #1704 149,95 (+%6)

Order now and get a FREE radio stand and a FREE
copy of DX Tips For Beginners with your YB-400!

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
& Orders: 800 431-3939
% Info: 614 B66-4267
®FAX: 614 866-2339

www_universal-radio.com

universal
radio inc.
Quality Communications Equipment Since 1942
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one resistor, the meter and a battery, | [ |
[-1/2 or 3 volts, in series. It takes just

a couple of minutes to do these sug- | :
gested pre-construction tests, but it | | Parts List for Fig. 3, Auto-Off Switch
can save a lot of time if you have an

| .
undesirable value. It takes me longer | Part Description Hﬂ::m S:Jhﬂﬂk
to remove wrong parts from a board ‘ ‘ umber
than it did to put them on the board in R1 82 k—100 k
the first place.
R2 1K
LED driver ‘ |
| | R3 1500-3300

The LED driver circuit is on the right
side of the board. Note that the transistors | C1 22-47 WF B V 272-1026, 272-1027
Q5 }:lmthﬁ ﬁ rnlalid |:§D degrees from | | gw1 SPST pushbutton momentary contact 275-1547 red
gach other. That makes it easier to con-
nect their emitters together. 1 did the ‘swa SPST pushbutton momentary contact 275-1556 black
Samme H‘,'"i““ the-other two eircaits that | | gyys Single pole 6 or more positions 275-1385A
use a [lip-flop.

You will want to pre-test the LEDs. | ‘l Q1 2N3904, 2N222A or similar transistor 276-1617
;hu‘: b iﬁ"h;lf:;i i utngag 1 TIP31 NPN or similar power transistor 276-2017
you if you have the right size current- ‘ Q3 TIP32 PNP or similar power transistor 276-2027 (or TIP42)
limit resistor. With (oo small a resistor, | |
the LED will get quite bright and prob- | Parts List for Fig. 4, LED Driver
ably gquit working. With too large a resis-
tor, the LED will not give off enough | | R4 50 k or 100 k potentiometer 271-1716, 271-092
light. |

- ' R5 2700-18 K
Speaker driver ! ‘ R6 68-82 O

The sound generator is on the top | | g7 18 k-33 k
right side of the board. The smaller ca- | ‘
pacitors in it allowed a tighter layout. | | R8 47-36 Q
After you wire it, you can test it with || : 5 3
anythiing ‘fom [-1/2 0. O voltse The | I(32, C3 22-47 uF, 47 uF typical 272-1026, 272-1027
loudness and the tone will change with 1 Q4, Q5 2N3904, 2N222A or similar transistor 276-1617
the voltage. When you connect the bat- |
tery, if it gives just a loud click in the | | LEDH Qraen LD %7500
speaker, remove the battery and re- |  |LED2 Red LED 276-068A
check lhe* wiring. A mif:sing or wrong _ :
value resistor or capacitor can cause | Parts List for F|g_ 5, Sound Generator
that problem, as can an incorrectly con- | |
nected transistor. R9 100 k potentiometer 271-092
Auto-Off switch || ‘ R10 10k

The Auto-Off switch is on the back | | R11, R13 4700

left side of the board. The ct?mplume.:n- | | R12 15 Kk
tary output stage uses TIP series transis- |
tors because they give lower voltage | R14 15 k=22 k

drop than 2N3900 series transistors in

- p a s | | 041 05!
this application.

To test the switch, you can connect a

0.05-0.1 uF 6 V or higher voltage 272-1068, 272-1069
1Q6,Q7, Q8 2N3904, 2N222A or similar transistor  276-1617
baltery and a voltmeter—or better yet,

one of the other circuits from the Box— : ‘ SPKR 4-32 Q
to the collector of Q3 and baitery minus. (PARTS LIST CONTlNUES)

Battery plus goes to the collector of Q!

— e —————————

and the emitrer of Q3. || ‘_ 2

If you have switch 1 wired you may | Parts Lists. All lists include Radio Shack™ part numbers as a convenience. Equivalent parts
push it, or momentarily connect C1 and | will work.
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Knobs for switches

and controls gl
Project box 270-223
Perfboard

Double-sided tape 64-2343
Rubber feet 64-2345
Battery holder(s)

Handles

Miscellaneous Parts

270-386 (2 D), 270-401 (1 AA), 270-385 (2 C)

available at any hardware store

Parts for Fig. 6, Meter Driver |

R15 50 k or 100 k potentiometer

R16 33 k

R17,R22 4700 Typical value for 0-1 mA meter

R18 120 k

R19, R20 1500 Typical value for 0-1 mA meter

R21 18 k Typical value for 0—-1 mA meter

R23 2200 Typical value for 0-1 mA meter

Ce6, C7 22-47 uF 6V 272-1026, 272-1027
ot 1% 2N3904, 2N222A or similar transistor  276-1617

METER 0-1 mA 270-1754

276-1395, 276-1394 |

the base of Q1 to battery plus. A voltme- | Front panel

ter or the other circuit connected to the
Q3 collector and battery minus should
show that you have voltage. After a few

minutes, the voltage should start to decay,

that 18, it should start dropping in value. A

voltmeter will follow it all the way down. |

Some of the circuits from the Box
will drop out somewhere under 1 to 1-1/2
volts. If you wish to speed up the action,
connect a resistor or a short across C1.
A 10,000 (10 k) to 100,000 (100 k) ohm
resistor will give an accelerated picture
of the switch action. A short across Cl1

should turn off the switch without de- |

lay. The OFF push-button will turn off
the system with a few milliseconds’ de-
lay because of the resistor in series with
the switch. If someone pushes both but-
tons at the same time, it would place a
dead short across the battery if you left
out the resistor, R3 in Fig. 3.

Photo B shows the finished product
for this version. 1 did not include a front
panel layout as you may want to leave
off some of the functions used in
Colby’s Box. Possibly, you would find
another layout more to your liking even
if you used all of the same features.

Wiring notes

Once you decide what you want in
your Box, pick up the parts, then drill
the holes for the controls, the LEDs,
the switches, etc. If you do use the
meter, you may want to drill the holes
for it first. The battery holder goes 1n
the bottom of the box with the help of
the thick, double-sided sticky tafs2.

After milling and drilling, mount the
controls, the LEDs, the switches and
lastly, the meter. You may find it more

convenient to wire the various func-
. tions on the board before connecting
any of them to the front panel controls.
| Wiring one circuit at a time and tying
it to the front panel could strain the
' wires and your patience if they break.
With the controls mounted, you can
get a close guess as to the length of the
wire needed to make the connection.
That will leave just one slight problem:
deciding which set of wires goes to
which control. A close look at the photo
will show what looks like Morse code on
some of the wires. I used a marking
pen—you may find more conventional
wire markers more convenient.

Check out time

As 1 completed each function, I hooked
a 3 V source to it and ran it through its
paces. Then I marked the wires going to
the front-panel control. With several
functions, the wires make a fair-sized
bundle. 1 intended to make them long
enough so that they would dress along
one side of the board. That makes it
easier to put the board into the box with-

out having to fight the wire bundle.
Continued on page 40

208-852-0830
http://www.rossdist.com

FT-SOR

5 walt
Dual-Band Handheld

Check Out Our Specials! We're On The Web.

Cwer 9050 HAM bema in Siock. Al Pooes Cush FOB Preston

ROSS DISTRIBUTING. 78 8. State Street, Preston, [D 83263
Hown Tue -Fri. -6 =92 Moodayy, Closed Satunfey & Sunday

CIRCLE 254 ON READER SERVICE CARD

VOL.7 ULTIMATE MODIFICATION BIBLE
ENORMOUS AMOUNTS OF INFORMATION

OVER T009 MilkE WIRIDNG OODES FOR OB ASD fiak RADOS

OIVFR 560 C8 FOWIERAENM O ATHON ROEET IS TRIUCTHMN

UVER 200 MOWHMCATIONS AR CH Pl ®

OVER 300 AENFICATIONS POR HAM RADSDE

CIWVER 8 COMPLETE SYNTIESIZED CRYSTAL CHARTS WITH INSTHRLUCTION
OVER 30 PRECALCULATEL LMOTHFHCATIES CRYSTAL CHARTS

OVER S0 SCANNER AMOINFICATIONS AND TEN MUETIH RADND AODIFICATIONS
LINER SCHEAMATICS AND ANTENNASACO AN & GAINAOSE CHART

NEW:30 CB SUPER MODULATION BOOST DESIGNS,
) MODIFICATION OF NEWEST RADIOS NO COD'S

AND WATTMETER MODIFICATIONS £29.95

KDC SOUND ORDERS ONLY: |-800-256-9805 aoney oRDER
P.O.BOX B:22 , ORANGERLAND, TX 77302 METINEC  VISACE

CIRCLE 151 ON READER SERVICE CARD

,CcrrnerBeam?

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

No dimension over 7 Nt

40 dB Front-to Back Ratio
607 Half-power Beamwidth
Mounts directly 10 mast
Verucal or Honzontal Polarization

2meters $145, 220 MHz 5145, T0em S115, Dual 136/330 5168
Weighs only 10 1hs. Add S11 Shipping & Handling. [Info S1.

AntennasWest Order HotLine
kﬂﬂ: 50062 Provo UT B4605 801 375 8425 _/d

CIRCLE 380 ON READER SERVICE CARD
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power, in a convenient soft case.

POWE
pocHET F|Ug normally used in your car's

ighter to instead plug into the
POWER POCKET. The POWER

POCKET provides hours of extended talk time, up to 6 times

longer than standard battery packs!

» Emergencies — Special Events — Search & Rescue — Hiking -

Cycling — Hamfests - Field Day - Etc.

strap included.
POWEr, your

LIRSS  6-8 hours from complete discharge.

12V/2.0 Amp Hours of dependable

Simply insert the cigarette adapter

« Gompact slim design that is light weight,
Without only 30 ozs., with a belt loop and shoulder

« 110V Wall Charger included. Charge rate:

Don't be » Sealed lead acid case, can be recharged to
100% without memory effect of NiGads.
caught with-
The POWER POCKET is available from most
out a POWER major Amateur Radio Dealers, or contact.
NCG COMPANY
POGKET when 1275 N. Grove Street
; Anaheim, CA 92805
yorceuey (800) 962-2611
most. (714) 630-4541
Fax (714) 630-7024

See the FUN you’ve
been missing!

Every day more and

S IUW more hams are

enhancing their
Scan enjoyment of ham
Tv radio by adding
3 images to their
conversations.
Join the fun!

new Pasokon TV Lite......... $30 + 53 shipping.
Pasokon TV Classic. ......... $200 + §5 shipping.

Absolute Value Systems

115 Stedman St. #7
Chelmsford, MA 01824-1823
(508) 250 0611

http://www.ultranet.com/~sstv

24 DIFFERENT PANELS
PRE-PUNCHED FOR
7 | POPULAR CONNECTORS §

MAKE TEST A
FIXTURES QUICKLY
PANELS ARE 0.040° RAW ALLIMINUM

Lab Box-it™

MODEL WxDaHin FRICE
LAB-1 15x2.0x0.75 3.75
LAB-2 1.5 x40 x0.75 4.5)
LAB-3 1 5x680x 075 525
LAB-4 20x2.0x 1.0 _4.00
LAB-5 20x4.0x1.0

LAB-6 20=60x1.0
LAB-F 2O x20x 1.5
LAB-8 20x40x1.5 500
PREPAID ORDERS (CONT. LIS, CANADW & MEXICO)
CRDER BY DECEMBER 31, 1297 AND SAVE 20% OFF YOUR TOTAL!

MUST MENTION #5757 TO RECEIVE DISCOUNT
§30.00 MINIMUM ORDER AFTER DISCOUNT W@ i

(B ORDERS B00-534-3457 m FAX 800-551-2749
[+ OFFICE 702-565-3400 m FAX 702-565-4828
[ = SESCOM, INC. 2100 WARD DR, HENDERSON, NV 88018

SESCON, INC, I3 ned raspanalbis for nacvarian & BIToNs
and privas and speciications are sulgect 1o change wi natige.
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Continued from page 8 '

you’'re certainly not going to send them to a
public school. Or to most private schools, either.
You’'re going to find a Sudbury Valley-type
school or take up home education.

Paying For Pre-School

Day care with education instead of baby-
farming is going to cost more. It’s going to be
out of the question for welfare mothers, lower
income families, and many single-parent fami-
lies. So who's going to pay? Why should some-
one with no kids have to pay to educate other
people’s children? Perhaps we should encour-
age people who can’t afford to pay to bring
them up not to have children. While that makes
sense from a practical standpoint, the idea isn’t
going to get much support from the religions
which promote having babies, whether their
people can afford them or not. So let’s not try to
deal with reason, let's come to grips with the
religious and emotional realities. We're going to
have a lot of children who need education that
the parents will be unable to afford. We know
that the poorest people are having the most ba-
bies, so we know the load for supporting an edu-
cational program for them is going to rest more
heavily on those with fewer children.

Instead of looking at kids as parental prop-
erty, let’s think of them as part of our infra-
structure. These kids are just that. They’re
the work force of the future. They’re the
people who will have a fundamental effect
on our American gquality of life in the next
century. If we ignore them we’ll have more
poor and more crime. Crime may make
great movies and TV shows, but it sure
hurts when it hits you personally. It’s in our

own common interest to invest in their early
education.

Continued from page 39
Since I have an adjustable voltage

source, I could see how the various cir-
cuits worked with more than and less
than normal voltage. More importantly, I
could see if the circuits functioned 1n a
more or less normal manner.

If one of the LEDs turns on and re-
fuses to blink, look for a capacitor con-
nected incorrectly, a misplaced resistor,
wrong connections to a transistor, or the
other LED hooked up backwards. These
circuits are fairly simple and similar to
each other. Once you get one of them
working, you could copy the layout and
use that for the other functions.

The sound generator is the simplest
circuit, as it has no polarized parts. The
capacitors in the sound generator may
have either end connected to the collec-
tor, with the other end going to the base
(of the other transistor). If you connect
one of the electrolytic capacitors back-
wards in these circuits, you could get some
unpredictable results. That could range
from a dead circuit to the end blown out of
the cap. Therefore, do pay attention to the
wiring for the parts marked with a + (plus)
and a - (minus) sign.

When you finish the wiring and the
testing, put the batteries in their holder.
With a marking pen, put the date on the
batteries. That can give you a pleasant
surprise the next time you have to open
the Box. Then put the cover on and the
screws in the cover. When you finish
thoroughly “testing” all of the functions,
let Junior have his or her turn at it.

Now that Junior is amusing himself with
it, if you skipped the “how and why’’ sec-
tion, you have time to go back and see what
makes Colby’s Do Something Box tick.

Two years after getting his Box,
Colby is still entertained by it, as are
his friends. If he ever outgrows it, he
can use his Do Something Box as a
conversation piece or a paperweight.
Meanwhile, with the unit sitting on
his dresser and set to the blinking
LED feature, Colby can watch the
lights while they slowly fade and he
falls asleep thinking about his Do
Something Box. 73]

So should we get started on a massive
federal program to set up day care/pre-
school centers? Should we invest hundreds
of billions of dollars we have to borrow from
Germany and Japan for this? Or should we
set up state-run and financed centers? Well,

Continued on page 43



Number 41 on your Feedback card

EMTECH’s NW40 Transceiver Kit

Another winner for ORP.

Jeff M. Gold AC4HF
1751 Dry Creek Road
Cookeville TN 38501

ow-powered CW operation (QRP)

has become increasingly more popu-
lar. Add the thnll of operating on a radio
you built yourself, and it becomes easy to
get hooked on this aspect of the hobby.
The problem with building your own
equipment comes mostly on the operating
side of the venture.

It is very easy to build a simple trans-
mitter or a simple receiver. If you find
the performance of the gear you built to
be poor, you will soon lose interest after
the initial “high™ of a contact or two. On
the other hand, 1f you build a transceiver

|

l
1

getting their General or above ticket. If
you change the frame of reference from
“I have to do this undesirable. difficult
task, that I most likely will not succeed
at” to “I just built this really neat little
radio that I can power from a battery and
talk to people all over the world with,” it

- really does a lot to change the attitude

\
|

that can pull in the signals, 1s easy to op- |

erate, has a stable receiver, and provides
good transmit/receive switching, you are
much more likely to stay interested in
QRP—and ham radio.

A number of excellent kits have be-
come available recently at very reason-
able prices. I try at every opportunity to
get new ham radio operators interested
in CW by encouraging them to get on
the air as soon as they learn the Morse
code basics. I can’t think of a better way
to keep interest in the code requirement
than building a piece of equipment and
getting on the air regularly as your
method of practice.

When my son was seven years old, as
soon as he learned the basic code letters,
numbers, and a couple of punctuation
marks, I sat with him once a night while
he made a contact. It didn’t take him
long to bring his speed up to 13 wpm,
and then to 20 wpm. He managed to pass
his General license before his eighth
birthday. Many hams I have talked with
see the code requirement as a specific
torture geared at preventing them from

and motivation.

After building and testing the
EMTECH NW40, designed by Roy
Gregson W6EMT, I would have to say it
ranks at the very top of kits for either a
beginning kit builder or anyone of any
experience who likes to build. The kit is
easy o construct and works beautifully
when completed. My initial test for this
radio was on Field Day 1997, which I
considered trial by fire. Luckily I did
not encounter any smoke-related inci-
dents while building the kit. The rig is
small and lightweight. It makes a great
backpacking radio, and seems to feel
very much at home in my shack. Though
I have many rigs in my ham shack, 1
tend to use just a few regularly. and I
find I use the NW40 all the time. I think
I had as much fun building this kit as |
am having using it.

—— e — = C —— — o e———— =

The NW series incorporates a superhet
single signal receiver with a variable
bandwidth crystal filter and a two-pole
active audio filter (from the ARRL
Handbook). What this means to me is
that the radio works very well at getting
wanted signals heard by you even if they
are weak. It alsc means having the ability
to block out nearby unwanted signals.

The kit is available for 80, 40, 30, and
20 meters. The EMTECH NW40. not
surprisingly, is for 40 meters. I have also
built and tested the design on 20 meters
and it worked equally well. The cabinet
features painted and silk-screened front
and rear panels and comes with all nec-
essary hardware. 1 really like the profes-
sional look of the cabinet Kit—it's
lightweight but sturdy. I also appreci-
ated not having to hunt around for all
the necessary connectors. Drilling holes
in cabinets has never been one of my best
skills.

The radio tunes more than the adver-
tised 7.000-7.2000. This is a great fea-
ture for a Novice operator. You can
build the kit. operate on the Novice por-
tion of 40 meters, or listen to SSB. As you
upgrade your license, you will already

L]

=
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Photo A. The EMTECH NW40 joins an LDG QRP autotuner for Field Day 1997.
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have the ability to work that portion of | (C-B-E, D-G-S), which is very helplul for
checking voltages and locating problems. | Table™ below to ensure that you handle

the band.

[ also found the receiver to work ex-
ceptionally well. I haven’t found any
drift problems. 1 really like the tone of
the radio and it will drive a five-inch
speaker. There’s a front panel adjust-
ment for volume. I don’t turn up the au-
dio level much. Many kits have front
panel RF control but I have usually
found that once I set the RF level, I al-
most never touch the control again—but
I sometimes wish that the radio had a
volume control. I was pleased to see this
feature incorporated in the NW40 kit de-
sign. The radio has receive incremental
tuning (RIT). This 1s another useful op-
erating feature, especially in noisy or
crowded band conditions.

The NW40 has solid-state true QSK.
This means that you can hear signals be-
tween your dits and dahs even at 20
wpm, just as with the expensive com-
mercial rigs. The sidetone is derived
from the transmitted signal. You can ad-
just the level to suit your preferences
with a simple internal adjustment. I
found the switching to be smooth, with-
out any clicks or other annoying fea-
tures. My rig initially put out a little over
seven walls, but it is internally adjust-
able 10 the mW range. 1 operate mine a
little shy of five waltls, to stay in the QRP
range classilication.

Building the kit

The NW series are [irst-line kits. The
parts are all good quality. The printed cir-
cuit board (PCB) is one of the nicest I have
ever worked on. It has excellent silk-
screening and plenty of room on the board,
making correct parts placement a lot
casier. The silk-screen even has clear
markings for the legs of the transisiors

. IF. A ML
Photo B. Averv Ashby KE4ERW, member of
the Tennessee Technological and Amateur
Radio Society, gets ready for a contact.
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The bottom side of the board is solder-

masked 1o help prevent the leading cause

of Kit-building problems: solder bridges.
One of the aspects I appreciated most

- about the kit was that you build a section at

a tume and then test it. I find that this ap-
proach maximizes the probability that you

- will be successful. I think beginning build-

ers will find this especially helpful. To
help even further in making building this
rig a truly enjoyable experience, the parts

- for each section are packaged separately.

The part I like least about building Kits
occurs before I start soldering. This is

| separating out and labeling the parts.

With each section individually pack-
aged, I found I could dump the parts in a

- small plastic container and then ecasily

pick out the parts as 1 needed them. The
only exception to this is the “band pack,”
which has those components needed to
build the kit for each of the bands.

To build the kit, you will need a 15-30
watl soldering iron. 1 suggest having
some desoldering braid around. If you
put a part in the wrong spot on the
board, this will make it very easy to re-
move the part without damaging the
board or the component. To align and
test the kit you will need minimal test
equipment, a VOM, and a calibrated

| station receiver or transceiver. It is

helpful to have a frequency counter,
wattmeter, and oscilloscope, but they
aren’t essential.

The manual is great—clear explana-
tions of component markings that make
it easy to identify them, detailed draw-
ings for component identification, and
blowups for each section you build. The
blowups are very helpful. There are also
enlarged diagrams for the final wiring
sections. I really appreciated the two-
page scction in the manual that gave re-
sistances and voltages for the transistors
and ICs. I found the directions to be
complete and easy to follow. I had no
surprises caused by the manual.

The first steps for building the kit

| | tell you how to wind the toroids. Some

beginning builders get nervous when
they first encounter this. The direc-
tions will lead you through the steps
and you shouldn’t have any problems.
Make sure while building that you
highlight the band you are working

- with so that you wind the coils for the

correct one.

Also, be careful in checking the “Band
the transformers properly.

Tuning Ranges

80 meters  3.500-3.750
40 meters  7.000-7.200
30 meters  10.100-10.135
20 meters  14.000-14.070

For 20 and 30 meters you will be re-
quired to break a small internal capacitor
on the bottom of the transformer. 1 high-
lighted the information for the band I
was building and read the information
twice before proceeding.

After winding the toroidal coil, you
will build and check the VFO. You next
build and check the keying circuit, the
RIT circuil, the audio amplifier, and then
the receiver.

Each section is fairly compact and
doesn’t require too many parts. This is
helpful for the beginner as well as the
experienced builder. It divides the
project up into easily managed sections
and gives the builder a fecling of accom-
plishment. At this point, you build the
optional meter circuit. The parts are in-
cluded with the Kit (I chose not to build it).

You next proceed to the transmitter
section and then test it without the fi-
nal transistor in place. Once you are
confident that the transmitter is working
correctly, you add the final transistor,

The final adjustments involve setting
the BFO, centering the RIT, and setting
the VFO range. Once this is accom-
plished, you set the transmiltter level and
adjust the sidetone. I found the adjust-

- ments to be very straightforward and

easy (0 do. If you have a problem there is a
page on troubleshooting as well as the two
pages on voltages and resistances.

The audio filter (AF1) is a very small
board with a low parts count (17). You
can select the filter bandwidth by select-
ing pairs of resistors. Resistors for each
bandwidth are provided. The two band-
widths are 750 Hz and 650 Hz. There is
also a set of resistors for changing the
audio gain. I used the suggested values
and am very pleased with the results.

On the 20-meter version, I experi-
mented with all the values. I suggest us-
ing the recommended values. Once you
have completely checked out the opera-
tion of the rig, go ahead and experiment.

The bottom line is that this was one of
the most fun kits I have had the pleasure



to build. The care EMTECH took in
planning the instructions and the parts
packaging really made it enjoyable.

Operating the NW40

After 1 assembled and aligned the rig,
and long before it found its new home in
a stylish case, I was impressed with the
receirver. Sitting before the wooden table
of my workbench, I powered up the rig
on it. This was one of the few times I
have not been anxious about smoking
parts. Since I had tested each section as I
built, I was confident that the worst
problems 1 might encounter would be
small. On power-up with no antenna, I
was still pulling in signal fairly clearly. I
wrapped the board with all the controls
hanging off it and brought it over to the
operating bench, connected my antenna
and hooked up a battery. The band was
pretty noisy so I turned on the audio fil-
ter. The filter does a great job in cutting
out band noise. I tuned around and heard
WQ4L. I was able to work John in
Mount Vernon VA. I then worked Amn
KK4VH, in Portsmouth VA.

I needed to leave the project for a
while. The day before Field Day I got
the rig in the case and it was ready to go.
No time for further testing before the big
day. For Field Day I hooked up a G5RV
between two trees up at about 25 feet. I
hooked the NW40 to my little LDG
autotuner and a 4 Ah gel cell and my
straight key (last used during my Novice
days).

I had no problem working most con-
tacts, except if there were many stations
all on the same frequency. The receiver
was able to stand up to the crowded
band, and with the bandwidth set at
about the middle position I found that
the rig really held its own. We worked
over 200 contacts with the little gem
with only a couple of operators and not
much operating time on the air. We blew
away the remaining club workers who
were operating SSB using a commercial
100 watt rig and resonant dipoles. Obvi-
ously, the NW40 is a quality transceiver
and you can expect to get plenty of use
out of it if you build it properly.

For $130, including the audio filter,
case kit, and shipping, you get a quality
radio that is fun to both build and oper-
ate. For further information, contact
EMTECH, 3641A Preble St., Bremerton
WA 98312; (360) 415-0804. =

NEDER SARY DIE
Continued from page 40

we know that public schools tend to cost at
least twice as much to run as private schools,
so let’s not consider federal or state-run in-
stitutions. I'm suggesting the use of state-
collected money to pay for private centers.
The old voucher system.

But who's going to control these centers?
Don’t we need state accreditation, complete
with more state inspectors and administra-
tors? Absolutely not! This is a big part of the
problem we have today, and certainly is not a
part of the solution. I would go along with
the state setting up an information service,
complete with a newsletter for parents. This
group would inspect the centers and report
on them. From there on it'd be up to the par-
ents to take action.

If I were doing it I'd make the whole op-
eration self-funding by charging for adver-
tising in the newsletter, plus charge nomi-
nally for subscriptions. Parents unable to af-
ford say $10 a year for a newsletter could
read it in their local libraries. What advertis-
ers? How about the makers of educational
toys? How about the publishers of children’s
books? Children’s videos and cassettes?
Children’s clothes? The revenues from these
firms should easily support investigative
teams to visit centers and report on them,
plus get input from the parents who take the
time to help the day-care centers.

Are you critical of me for thinking in
terms of publications to help solve prob-
lems? Publications happen to be one of the
best ways of distributing information.

I tend to think in entrepreneurial terms—
of making publications at least not lose
money. [ believe in the fundamentals of capi-
talism. I believe in making our state govern-
ments as capitalistic as we can instead of try-
ing to run them on the socialistic system, which
has failed in every country where it's been
tried. So I tend to want to privatize as much of
our federal, state and local government activi-
ties as possible. They'll cost us the least that
way and we’ll tend to get far better service.

I admit that the capitalistic system is not
working well with Congress. Gore Vidal isn't
mmpdetelyvmmgmhlseﬁmnanmﬁmﬂtmmr-
national megacorporations and big unions with
their lobbies have bought our government. This
situation could be improved with a publica-
tion which would expose which members of
Congress have gotten money from which
lobbyists, and what legislation has resulted.
If we had a publication which informed the
public, the media, and potential candidates
on these matters, it might act as a deterrent.

I remember when US News did an exposé
on Senator Bentsen, showing what payoffs
he’d gotten in return for tax breaks for large
corporations. The formula seemed to be
about one dollar in his kitty for every thou-
sand in tax breaks he was able to put through
for these special interests. Just the kind of guy
we needed for vice president, right?

The information is public, if you fight
hard enough to get it. So let’s throw the light

Continued on page 45

Handheld Repeater Controller

l Spectrum Electronic Products 10 include voice iDer, DTMF
introduces the world's first Control and programming,
| | handheld repeater controller. hang and time-out timers,
MNo larger than most hand- Digital Voice Operated
held radios, the HRC-10 con- Sgueich (DVOS™), telematry
verts a single or dual-band iones, and private voice mail
radio info a full featured sim- giot. $299 =

plex or duplex repeater SYS- nip fwww.spectrum-usa com

40 YEARS OF QUALITY ANTENNAS
/| SKYMASTER H.F. KITS FROM $275.95
PRE-TUNED H.F. QUADS FROM $389.95
Quad Antennas From 2 Through 40 Meters
2 METER 4 EL. PRE-TUNED $49.95 + S&H

6 METER 2 EL. PRE-TUNED $69.95 + S&H
BEST PAICES ON DOUBLE BRAIDED "DACRON" ANTENNA ROPE
visit our new web site hitp://www.cubex.com
Write Or Call For Free Catalog
2761 SATURN ST.“C" BREA CA 92621

(714) 577-9009 FAX (714) 577-9124

CIRCLE 166 ON READER SERVICE CARD

Desert Storm So

llmuuﬂﬁmmmﬁ

lll. and uﬁmm'm
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o I:muk. So
mmMmm and portable
Storm.

used this for
ters in Desent

Ready w use, $169. Add 55 S&H. Info 51.

AntennasWest Order HotLine
Box 50062 Pravo UT 84605 BOl 373 B425

CIRCLE 340 ON READER SERVICE CARD

BIOELECTRIFIER™

EXPERIMENTAL MICRO-CURRENT SUPPLY

Now FULLY ASSEMBLED with batteries and
FINE SILVER (not stainless steel) elecirodes

$89.50 +$2.50 S&H
Beware of IMITATIONS!

ALSO...

COLLOIDAL SILVER GENERATORS

ZAPPERS, SILVER ELECTRODES, SEMI-KITS, ete.
send SASE for information

On the WEB: www.infocom.com/~thomil/

To order, send CHECK or MONEY ORDER fo:

THOMAS MILLER, WAB8YKN
314 South 9th Street

Richmond, IN 47374

Voice/FAX (765) 9623509 thomil@®infocom.com
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SPECIAL EDENTS

Listings are free of charge as space permits. Please send us
your Special Event two months in advance of the issue you
want it to appear in. For example, if you want it to appear in
the February 1998 issue, we should receive it by November
30. Provide a clear, concise summary of the essential details

about your Special Event.

NOV 1

ENID, OK The Enid Hamfest Group
will sponsor the Enid Hamfest, 8
a.m.-5 p.m. at the Garfield County
Fairgrounds (Hoover Bldg.), at
Oxford & 4th Streets. Adm. $2;
tables $1 each. VE Exams at 1 p.m.
Free covered dish banquetat 7 p.m.
Contact Tom Worth N5LWT, (405)
233-8473 or Fred Selfridge N5QJX,
(405) 242-3551. Talk-in on 147.15(+)
and 444 .40(+).

MILWAUKEE, WI The Milwaukee
Repeater Club will sponsor the 13th
annual “6.91 Friendly Fest” 8 a.m.—
1 p.m. at the Waukesha County
Expo Center Arena Forum, N1
W24848 Northview Rd., in Waukesha
WI. Setup at 5:30 a.m. Tickets $5;
4' tables $5. Please call Burt N9VBI,
(414) 328-0535. Send SASE with
payment to The Milwaukee Repeater
Club, PO. Box 2123, Milwaukee WI

53201. Web [hitp.//www.execpc.com/ |

~mrc/friendlyfest.htm]. On-site VE
exams. Talk-in on 146.91(-) (The
Friendly Repeater), and on 146.52.

WATERFORD, CT The Tri-City
ARC of Groton CT will host its 7th
annual Fall Auction at the Senior
Citizens Center, Waterford Municipal
Complex (Rt. 85, south of Exit 77
of 1-395, or north of Exit 82 of |-
95). Setup starts at 9 a.m. The
auction will be held from 10 a.m.
until sold out. Adm. is free and food
will be available. Wheelchair
access. Bring your equipment to be
auctioned. Talk-in on 146.37/.97
rptr. For more info call KA1BB at
(860) 739-8016.

NOV 2

KAUKAUNA, WI The Fox Cities
ARC annual Hamfest will be held at
the Starlite Club, corners of Hwy 55
and Cty. Road 11. Advance tickets
$4 each, 8' tables §8 each. You must
buy an adm. ticket if you pre-
register. Send check or money order
payable to FCARC, 1912 Russet

Ct., Appleton Wi 54914; Atin: Chad |

Pennings N9PRC, Hamfest Chairman;
Tel. (414) 993-0485. Talk-in on

146.52 simplex. Register for VE
exams at 8 a.m.; testing starts at 9
a.m. No walk-ins after 9 a.m. Bring
original license plus 2 copies, and a
photo ID. For more exam info,
contact Larry Siebers KD9IA, (414)
757-1167. Nearby lodging.

NOV 8

MONTGOMERY, AL The Montgomery
ARC will host the 1997 Alabama ARRL
State Convention and the 20th
annual Montgomery Hamfest and
Computer Show in Garrett Coliseum
at the South Alabama State Fair
grounds located on Federal Drive in
the NE section of historic Montgomery.
Adm. $5, free parking, all indoors
including the flea market. Setup 3
p.m.—8 p.m. Fn., Nov. 7th; and 6
a.m.—7:30 a.m., Sat., Nov. 8Bth.
Doors open to the public 8 a.m.-5
p.m. CST. VE exams on site beginning
at 8 a.m. Bring original and a copy
of your current license, picture ID
and $3. Talk-in on 146.24/.84, call
WA4AP. Rag-chew 146.32/.92 (with
phone patch, *up/#tdown), 147.78/
.18, and 449.50/444.50. Flea market
reservations are encouraged. Kickoff
banquet Fri. evening at Bonnie
Crest Country Club, with ARRL
national staffer Rick Palm K1CE.
Contact Patty at (334) 567-7195, or
E-mail to [prolan@juno.com] for
reservations. ARRL QSL card
verification for all awards (WAS,
DXCC, etc.) on site. For more info
or table reservations, write to
Hamfest Committee, c/o 2141
Edinburgh Dr., Montgomery AL
36116-1313; or phone Phil at (334)
272-7980 after 5 p.m. Fax (334) 365
0558; or E-Mail (WB40OZN @ world
net.att.net].

NOV 15-16

FORT WAYNE, IN The Fort Wayne
Hamfest & Computer Expo (including
the Indiana ARRL Convention),
sponsored by the Allen County
Amateur Radio Technical Soc., will
be held at the Allen County War
Memorial Coliseum and Exposition
Center, at the comer of Indiana 930
(Coliseum Blvd.) and Pamell Ave.
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Doors open for dealer setup Fri.
eve. and Sal. morning. Open to the
public 9 a.m.—4 p.m. on Sat, and 9
a.m.-3 p.m. on Sun. Features
include: Flea market, new and used
radios, computer and general
electronics, forums, meetings; with
VE exams on Sal. Coliseum
parking is $2 per vehicle. Adm. $5
(children under 12 free with an
adult). No advance ticket sales.
Talk-in on 146.88(-). Tables are
available for $15 each (flea market)
and $30 (premium). Electricity $25
per vendor. To order tables or
request info, send an SASE io
ACARTS, P.O. Box 10342, Fort
Wayne IN 46851. For general info,
call Doug Jones, (219) 484-1314,;
or for table info call Bill Anders,
(219) 483-8163.

NOV 21 - 22

OCEAN SPRINGS, MS The West
Jackson County ARC will hold its
annual Hamfest/Swapfest at the
Latimer Community Center north of
Ocean Springs. The hamfest will be
open to the general public 4:30
p.m.-9 p.m. on the 21st; and 8
a.m.-3 p.m. on the 22nd. Adm. is
$2 per adult, or $4 for an entire
family. The Latimer Community
Center is located approx. 4 miles
north of 1-10 exit 50. Ample parking
is available at the Community
Center. Completely self-contained
RVs may park overnight. There are
several motels in the vicinity of Exit
50. 8' sales/swap tables $5 each.
Advance deposits are required for
sales table reservations. Talk-in on
145,110 MHz (-600). The frequency
will be manned from 12 noon on the
21st until the hamfest ends on the
22nd. Contact Harry McLemore
KD4AK, (601) 872-0732, or Stan
Hecker N5SP, (601) 875-0222.
Send writiten correspondence
regarding the hamfest to West
Jackson County ARC, Inc., P.O.
Box 1822, Ocean Springs MS
39564.

NOV 22

NEWTONVILLE, MA The Waltham
ARA and the 1200 Radio Club will
co-sponsor an Amateur Radio and
Electronics Auction, 11 a.m.—4
p.m. at Newton Masonic Hall, 2nd

. floor, 460 Newtonville Ave., at the

corner of Walnut St., in Newtonville
MA. Adm. $2. Free parking in the
municipal lot across Walnut St.
Please do not park in the lot next
to the Masonic Hall, nor in the Star
Market parking lot. If you are
selling, please label your equip.
with a brief description and siate
its condition. Include your call and

———————————————————————————————————————————— e =

name on the label. Bag small
items. Don’t bring junk (TVs, boat
anchors, non-electronic items,
elc.) Commission 15%; $1 minimum;
$30 maximum; $0 for owner buy-
back. For more info, contact Eliot
Mayer W1MJ at (508) 664-0773; E-
mail [w1mj@amsat.org]. Check the
auction Web page at [htip.//
ourworid.compuserve.com/
homepages/emayer/auction.htm)].
Talk-in on the 146.64(-) Waltham
rptr. WARA and 1200 RC thank
the Newton Masonic Associates
for the use of their fine facility.

DEC7

HAZEL PARK, MI The Hazel Park
ARC will hold their 32nd annual
Swap and Shop 8 a.m.-2 p.m., at
Hazel Park High School, 23400
Hughes St., Hazel Park Ml. General
adm. $5 advance or at the door.
Tables $14 each. Reservations
must be received with check, no
reservations by phone. Plenty of free
parking. Talk-in on 146.64(-) (DART).
Swap info, tables, and ticket
reservations to HPARC, Box 368,
Hazel Park MI 48030.

JAN 17

ST. JOSEPH, MO The 8th annua!
Northwest Missouri Winter Hamfest
will be held on Jan 17th, 1998, 9
a.m-4 p.m. at the Ramada Inn in
St. Joseph MO, with special room
rates for Hamfest participants. The
event is being co-sponsored by the
Missouri Valley ARC, Green-Hills
ARC and Ray-Clay ARC. The motel
is located at I-29 and Frederick Ave.
(exit 47 on |-29). Talk-in on 146.85
and 444.925. VE exams, major
exhibitors and flea market all
indoors. Free parking. Advance
tickets $2 ea. or 3/$5; at the door
$3 ea. or 2/85. Pre-reg. requests
received after Jan. 8th will be held
al the door. Swap tables $9 ea. first
2 tables. Commercial exhibitors
welcome. Write for details to
Northwest Missouri Winter Hamfest,
c/o Gaylen Pearson WBOW, 1210
Midyett Road, St. Joseph MO
64506.

SPECIAL EVENT STATIONS

OCT 28-NOV 2

ST. CHARLES, IL Unity Lodge #48
AF & AM of St. Charles, IL will
operate NSFWM 0100 UTC Oect.
28th-2300 UTC Nov. 2nd, to
celebrate their 150th year. NOFWM
will operate SSB alternately on
28.400, 14.250, 7.150 and 3.980.



For a cerificate, send QSLand a 9"
x 12" SASE for unfolded or #10
SASE for folded, to NIFWM,
38W248 Joan Dr., St. Charles IL
60175 USA.

OCT 31-NOV 1

BREVARD, NC The Translyvania
County ARC (KE4ZIS) will
sponsor their 9th annual
“Halloween Fest™ at the Devil's
Courthouse, located on the
famous Blue Ridge Parkway in
Brevard. The station will be on the
air 1800 GMT Oct. 31st-0200
GMT Nov. 1st. Frequencies:
7.237, 14.295, 21.305, 28.335,
146.25 MHz (+/- 10 kHz for QRM).
Certificate available with large
SASE to TCARC, PO. Box 643,
Brevard NC 28712 USA.

NOV 4-11

GUELPH, ONTARIO, CANADA
The Guelph ARC will operate VG3W
from the birthplace of Col. John
McCrea, WWI surgeon and poelt,
author of In Flanders Fields. Local
school children may use the station
to send messages of peace and
goodwill. Operation will be from
1400Z-2100Z Nov. 4th to Nov. 11th,
on BO meters and 6 meters. For a
QSL., send QSL and SASE to Scott
W. Smith, 296 Elizabeth St., Guelph,
ON, Canada N1E 2X7.

DEC 1213

BETHLEHEM, IN The Clark County
ARC will operate WOWWI, 1500Z
Dec. 12th-2200Z Dec. 13th In
celebration of the Christmas
Season. Operation will be on
General 75, 40 and 20 meters. QSL
with an SASE for a certificate,
to CCARC, 1805 E. 8th Sti.,
Jeffersonville IN 47130 USA.

JAN 10-11

1998 HUNTING LIONS IN THE AIR
CONTEST The 26th annual Hunting
Lions in the Air Contest will take place
0900 UTC Sat., Jan. 10th-2100 UTC
Sun., Jan. 11th, with the objective
to create and foster a spirit of
international understanding and
cooperation among amateurs
and Lions, through worldwide
communication. The contest is to
commemorate the birthday of the
founder of Lionism, Melvin Jones,
bom at Ft. Thomas AZ, USA, on Jan.
13th, 1879. Operators interested in
additional info regarding this contest
should write to Contest Committee,
Lions Club Flen, Box 106, 642 23
Flen, Sweden. E-mail [goran.blumen

tahl @ swipnel.se].

NEVER SAY DIE
Continued from page 43

of day on these things. I can’t
think of any advertisers for such a
publication, but I'll bet it could eas-
ily make a profil just on subscrip-
tions. A couple thousand newspa-
pers would want it, plus who
knows how many potential Con-
gressmen interested in upsetting
incumbents. It should sell well.

It would be interesting to
show how much foolish legisla-
tion Waxman (Hollywood) has
mtroduced to support the movie
and record industries’ giant cor-
porations. And also how much
Gore (Nashville), while a sena-
tor, proposed for the record in-
dustry. As the Washington insid-
ers keep telling us, it’s so much
worse than you think, that you
can’'t even imagine how bad it is.
Having been deeply involved
with the record industry, I had a
first hand opportunity to watch the
sleazy work done by Waxman and
Gore. Yes, | was down there in
Washington, testifying fruitlessly
before Congressional hearings.

The bottom line is that 1 pro-
pose we plan to pay for pre-school
education by having our states
collect the money and make it
available in voucher form for par-
ents. If we manage to keep the
state and federal governments
out of running or controlling the
schools we’ll keep our costs to a
minimum. I'd like to see the states
organize a profit-making informa-
tion publication for parents as the
controlling system.

How we should collect the
money for this is another story. I
have some ideas on this, but this
isn’t the best place to go mto the
details. That's a whole 'nother
story in itself. Do we want an in-
come tax, property taxes, sales
taxes, or what? Each has pluses
and minuses. And since most tax
approaches have aims other than
just plain revenue collecting,
that'll be an interesting subject
to discuss.

Mea Culpa

| hope the above will help
some of you. Oh, how I wish I'd
known about all this before I had
my children. They could have
turned out a lot different. Alas,
becoming a parent is both fun
and easy, with no knowledge or
licensing required. Our schools
don't teach our kids about hav-
ing kids, and finding the right
books is very difficult. Please
Continued on page 70

TRANSMITTER LOCATION

Direction Finding System
Tracks Down

* Stuck Microphones

*» Cable TV Leaks

* Jammed Repeaters &
Cell Sites

Models available with
computer interface,
synthesized speech,
for fixed or mobile
use, covering 50 MHz
to 1 GHz. Call or fax
for details

CIRCLE 13 ON READER SERVICE CARD

WE DON'T BUILD THE MOST,

WE JUST BUILD THE BEST!

e Our LM-470D is now redesigned
to hold 15 ft. of antennae at 70 mph!
e Tri-Ex builds the finest in crank-up, f
free-standing or guyed towers.
e All fowers are complete with
rigid concrete base mount.

Bt ==
=

.Mastlhr{:ard

Where engineering and quality come first!

TO ORDER CALL
800-328-2393

ri-Ex:
TOWER CORPORATION i

7182 Rasmussen Ave. * Visalia, CA 93291 e

—=

CALL

OR WRITE 4
FOR A FREE
CATALOGUE!

FAX

209-651-5157
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A Baycom-Style HF PSK Modem

Build a packet modem from scratch.

SK packet? What the hell is PSK | "70s, and he is a member of our club. He is ‘
packet, you might ask? Well, for a

start, PSK stands for Phase Shilt
Keying. PSK has quite a lot gomg for it,
especially when you want to run high-
speed traffic on a reliable path. 1200
baud on HF isn’t a problem at all. Faster
baud rates are quile possible.

Our first introduction 1o PSK packet
came about when the QDG (Queensland
Digital Group) asked us to consider set-
ting up a PSK link to VK7 as a message
forward station. As VK4WIG BBS had
been set up as a club BBS within our club
rooms, it was thought that we would be
able 10 draw upon our resources (0 make
the link a going thing.

A subcommittee was formed 1o inves-
ticate the possibility of such a setup. A
crystal-locked transceiver was lent to the
club by Ed VK4JEN for our tests on 14
MHz. A TNC, modified for PSK use,
was sent down [rom QDG for our Lest.

OK, what have we got? we asked our-
selves. Not knowing a thing about PSK
packet we had a lot of questions to ask.
The thing that stood out the most was the
fact that not too many others really un-
derstood PSK either. We were faced with
a stecp learning curve, o say the least!
Then along came Doug VK4ZDR. He had
been instrumental in setting up the PSK

radio links for NASA during the "60s and
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. also a co-sysop for our BBS VK4WIG.

Our resources had grown at a greal
rate. All we had to do was put il to-
gether—when it all went sour. We did
put the setup together after we were able
to find out what frequency to set the rig
on. Peter VK4XPD got hold of a crystal
that would let us work the frequency and
tune the rig to it. The commands for the
TNC were [inally sorted out, and after a
couple of weeks we finally connected to
VK7BBS. We thought we had it made. A
few more tests were done and then disaster
... the TNC died!

What to do now? we asked ourselves.
We didn’t have another TNC modified
for PSK use. What do we have to do to
modify another TNC? Then we came
across the G3RUH design for a PSK mo-
dem usced for satellite use in conjunction
with a TNC, which turns out (o be the ba-
sic setup in the TNC we had. A copy of the
G3RUH modem setup was given to all
concerned to evaluate whether we could
use it with any other TNC. Our options
were diminishing at this stage.

As VK4WIG was running with
Baycom-style modems at the time, we
considered that there wasn’t a great
need to persist with a TNC-based PSK
setup. Now we had our work to do, to

design a Baycom-style PSK modem that

Austen Harris VK4TN

c/o Gold Coast Amateur Radio Society, Inc.
P.O. Box 588

Southport QLD 4215

Australia

would run mnto an FBB-based BBS along
with the other modems already n use.

The basic concept for the design re-
{ volved around the G3RUH design, but

utilizing the principles as if it were a
Baycom modem f[eeding the computer.
The original design simply replaced the
TCM3105 chip pins as in a Baycom
‘ modem setup. A PCB was laid out to in-
clude the basic G3RUH design for his ter-
| resirial use and feed into a Baycom
board. Initial tests were done on 2m be-
iween our two local stations, VK4AOC
‘ and VK4TN. Alter we sorted out the fil-
ter restrictions that the rnigs imposed upon
us, it worked out well.
‘ The next step took a while to finalize.
As we had found out quite a while ago,

Photo A. Top view shows handy size of PSK
| Modem.
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Fig. 1. thfu;; d:’ﬂi;r; of rh:Bu_w‘c_u;-sn;F;F_FSK Modem.

the original Baycom modem fed the com-
puter via a 74HCO04 chip, which meant a
pseudo RS-232 level was presented to
the serial port. This caused problems
with reliable operation. We are at present
driving our serial port via MAX232 chips
which deliver a standard RS-232 level—
no more problems!

The next problem to overcome was (o
provide a stable 1500 Hz TTL level signal
to feed the TX modulator as described in
G3RUH’s article. He had suggested that a
frequency somewhere between 1400 Hz
and 1600 Hz would do the job. Our selec-

| drifted. That problem was solved by the
introduction of a low-drift capacitor in |

the circuit. A .01 puF J polyester with a
120 ppm/deg C was our choice. All our
tests on the oscillator have shown a high

" degree of stability. running weeks at a

time with a 1 Hz drift.

We also required a tmeout circuit to
be incorporated with the design and the
two spare inverters within the MAX?232
were pressed into operation for that. TX

and RX LEDs were also required. The |

TX LED wasn’t a problem at all, but the
RX LED required a bit of thought. It fi-

tion seemed to work out quite well, but it | nally turned out to be the “Lock™ indicator

LED in G3RUH’s setup.

A prototype PCB was laid out and
built. Tests carried out provided instant
success with connections 1o VK7, VK2,
VKS and VK4 stations.

Circuit description

The circuil can be broken down into
[1ve parts consisting of:

1. The TX modulator.

2. The RX demodulator.

3. The timeout and PTT circuit.

4. The RX LED circuit.

5. The power supply.
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Fig. 2. Parts placement diagram for the PSK modem.

TX modulator

The data from the computeris fed to a |
MAX232 gate which inverts and sets an '

RS-232 level in case of long leads. This
in turn is fed to the 4070 exclusive-
ORed gate. The output of that gate feeds
another 4070 gate which is also fed by
our 1500 Hz oscillator. The output of
this gate is the result of our combination
and is coupled to the audio input of the
radio. What we have as a result is PSK-
modulated audio. The level of audio is
set with VR2 and the 1500 Hz is set via
VRI and tested on TP2. Please note thal
C5 is a high-stability-type polyester.

Photo B. Front panel view.,
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e.2..”J" (120 ppm/deg. C.) or better.

RX demodulator

Apart from our inclusion of a MAX232

gale, this is part of the circuit that G3RUH
described for his JAS-1 satellite modem.
IU's extremely easy to set up—all you have
o do is adjust VR3 to obtain a 1500 Hz
signal on TP1. You can choose two band-
width settings, 20 Hz and 100 Hz. We have
found 100 Hz to be the best so far. Please
note that C17 should be a polystyrene.

Timeout and PTT circuit

Because we wanted to include a TX |

timeout circuit, we had to decide which
chip to use. Because of board location,
the MAX232 spare gates won the job.
C16 and the internal pull-up resistor in
the gate set the timeout to approximately
22 seconds. A simple NPN transistor is
used to switch our PTT line LOW as well
as drive an LED as the TX indicator.

RX LED circuit

This part of the project was once again
described in G3RUH's satellite modem,
but as a lock indicator. The only thing that
has changed is the value of R15 from a
750 k to a 680 k. It gave a better indication
of LOCK when using this modem on HFE.

Ad

C1

C2, C3,
Cé6, C7

C4, C8

C5
C9-C13
C14, C15
C16

C17
C18-C23

D1

D2, D3
IC1, IC6
1IC2

IC3

IC4

IC5

IC7

IC8

IC9

R1, R2,
R13

R3
R4

R5, R14
R6, R9

| R7

R8, R11,
R12

| (Parts List Continues)

——

Parts List

5 pin DIN
DB 9/F

IDC2 2-way header
pin

IDC4 4-way header
pin

.0022 uF Mylar™ or
polyester

.01 uF Myilar or
polyester

.10 uF Mylar or
polyester

.01 uF J polyester
10 uF tantalum

47 uF electrolytic
220 uF electrolytic
560 pF polystyrene

.10 puF monolithic or
disc ceramic

1N4002
1N914
4070
4049
40161
4046
4015
TLO84
MAX232
7805
100 k

390 k
22 K
47 K
27 k
47k
470 k
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Fig. 3. PSK Modem circuit board layout, component side view,

Power supply Please note that a well-regulated supply
| should be used.
12 VDC is used to feed the modem, but |
we did have to provide S VDC and 6 VDC | Construction

as well. A three-terminal 5 V regulator has |
been employed, along with a simple resis- |
tor divider to obtain the 6 V line. Total current |
consumption is well under 100 mA.

|

Parts List (continued)

To keep the project as neat as possible,
the whole unit has been laid out on a
PCB to fit in a standard Kit-size box
available at most electronic stores. The
only components not mounted on the
PCB are the LEDs, power input socket,
and an ON/OFF switch. We decided to use
IC sockets in our first unit, but they aren’t

| R10 1M necessary if you wish to omit them. They
R15 680 k can save you a few problems, though, if
' | you happen to have done something
R16 15 k wrong when loading the board!

| . Remember to check your voltages
- R17, R18 15k ' | around the board first before loading the
‘ | ICs. Double-check the IC layout (e.g..
R19 270 k location of pins). Make sure you use a
II - high-stability cap for C5 in the 1500 Hz
R20 15 Kk ' | oscillator. The higher the stability, the
‘ ‘ better. Use multiturn pots to make the
11, 12 BC548 setup dead easy and save a few follicles
_ | from hitting the [loor. Also remember Lo
VR1 10 k multiturn || put the jumpers onto the board first.
. There is one jumper required o go under

VR2 200 k multiturn | .. 40161 which can be missed out.

All resistors 1/4 W

You will need access to a frequency

—
| counter for the setup of the modem.

Table 1 ._Ti,irm"_ﬁ;mpzr;s'nrs = 64.

‘ ‘ First, set TP2 (o 1500 Hz by adjusting
| VRI1. Next, set TP1 to 1500 Hz by ad-
Justing VR3. VR2 is set about halfway
' | for the TX audio input and can be ad-
! ‘ justed to suit the rig being used. The
RX audio input can be led straight out
of any SSB transceiver extension
speaker output. Tune in to a PSK sla-
tion until vou see the RX LED on the
modem light. You may lind that on
some transceivers the signal has to be
fairly strong before you resolve any-
thing at all. It 1s possible that the audio
filters after the product detector are caus-
ing the problem. In that case, a simple
tap-off prior to the product detector with
a small amp may be in order. Most com-
mercial rigs used for data do this. I am us-
ing a Yaesu FI-102 at my QTH on 14
MHz with a tap-off from the product de-
| . lector to an external jack. Austen (Ausie)
‘ ] VK4TN uses a TS- 5208 with an external
speaker jack as his RX audio source.

S

‘ Comments
|

This project has been a challenge to all of

us here at the Gold Coast Radio Club in-

‘ volved in packet and general RF tech-

niques. One thing that has stood out

" during the development of the project has

been the spirit of amateur radio, and the

‘ helpfulness of the members that were inter-

ested. We personally would like to give

credit to those who participated in the
‘ project. Thanks, guys!

PC boards for the HF PSK Modem are

- available at a cost of $45 AUS or $36 US.

. The boards are professionally made and of

‘ a high quality. Postage is included for Aus-

tralia; add S5 AUS or $4 US for overseas.

. All inquiries should be sent to: Gold Coasl

Amateur Radio Society. Inc., PO. Box

| 588, Southport, QLD 4215, Australia. 8

e |

' Photo C. Rear view shows external connections.
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CARR’S CORNER

Joseph J. Carr K4IPV

P.O. Box 1099

Falls Church VA 22041-0099
[carrjj@aol.com]

Builder’s potpourri

One of my passions for many,
many years has been building
electronics projects. Although 1
have several types of circuit mod-
eling software that allows me to
scope things out before going to
the bench, I still like to do a little
experimenting (“cut 'n’ try”) on
the workbench. Of course, the
software allows me to get closer
to the goal, but I still like to heat
up the old soldering ron. This
month, let’s take a look at some
1ssues that affect amateur electronic
and radio constructors ... especially
those who do radio frequency (RF)

projects.

Mounting printed circuit
boards

Most projects today are built on
either perforated circuit board
(pertboard) or printed circuit
boards (let’s call both “PCB™).
For most projects | use #4-40
sized screws to hold the PCB to

If you've ever tried to get a #4
or #6 hex nut onto its machine
screw, you will understand why 1
think one of the great product de-

~ signs of all time is the little red

“nut starters™ that Heathkit sup-
plied with their kits. They held a
#4 nut on one end. and a #6 on the
other end. If anyone knows a source
for these tools, please contact me
(see “Connections™).

Fig. 1 shows a method for

- mounting PCBs to a chassis.

Short #4 machine screws are used
to hold the PCB. and these are

. held fast by threaded standoffs

(also called “spacers™). These
components come in both metal
and insulated forms, as well as
threaded and non-threaded. The
reason that a short machine screw
1s needed is to prevent taking up

- too much space inside the stand-

the chassis. For larger boards, or |

where heavy components are
mounted on the board, it may be

wise to use #6-32 hardware. Or |

alternatively, if your project is ul-
tra-miniaturized, try using #2-36
(my eyes don’t allow that one).

off. so that the machine screw that
15 inside the rubber foot can be
accommodated.

Whether you select metal or
insulated standoffs depends on
the application, and whether you
want to carry the ground connec-
tion through the standoff. I per-
sonally believe that is a poor
practice, and in all of my projects
I supply a separate ground con-
nection. This connection 1s usu-
ally made at either the signal
connector ground lug, the DC

SCRCW 3
FLAT PCE
l /_mﬂt l
Ao LU :
1
STANDOFF T
WASHER
X T :
) o i s !
! . T J
N ‘

Fig. 2. Mounting a shielded box and PCB to chassis.

Fig. 2 shows a slightly differ-
ent situation. In this case, the PCB
is mounted inside a shielded box
or enclosure, which is in turn
mounted to a chassis. If you don't
use a threaded standolff, then fas-
ten the standoff together with the
PCB using a separate hex nut,
Pass the threaded end of the ma-
chine screw through the box, and
fasten another hex nut and star
washer. Finally, pass the machine
screw through the chassis. using
a second star washer and hex nut
combination to hold the entire
assembly.

Feedthrough capacitors

Several different types of con-

. nector are available for bringing

power supply ground lug, or a |

separate ground lug attached to
the chassis.

| MACHINE
| SCREW
PCB |
METAL
Il WASHER CHASSIS ‘
N
-
l
< STANDOFFS >
¥ Ty ‘

! RUBBER ‘
| FEET
|

Fig. I. Mounting a PCB with rubber feet on the chassis.
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RF into or out of the shielded en-
closure. Low frequency and DC
lines can also use certain types of
connector. Indeed, I've used RCA
phono jacks for both signal and
DC lines (although ner on the
same project!). I've also used
DIN audio connectors, XLR/XLS
audio connectors and Amphenol
126-x connectors for DC and low
frequency signals. However, there
are iimes when you want to pass
a DC/LF line through a chassis or
shielded box in such a manner
that prevents RF from getting into
or out of the protected space on
the wire. This 1s where you need
a feedthrough capacitor (called
“EMI filters” in some catalogs).
Fig. 3 shows two types of
feedthrough capacitor, One form
is mounted with a hex nut, while
the other form is the soldered
type. In both forms values of 500
pF. 1,000 pF and 2,000 pF are

'|

usually available. SESCOM (see
below) offers some low-cost
feedthrough capacitors.

Metal flange boxes

Aluminum flange boxes (Fig.
4a) are a staple of the electronics
constructor. Some of these prod-
ucts are quite good, and others are
not too useful (some are garbage).
Flange boxes have top and bot-
tom half-shells that fit together to
make an enclosed box.

There are two things to check
for when planning a housing for
an RF project. First, it should
have an overlapping flange as
shown in Fig. 4a. If the top and
bottom are butt-fitted with no
overlap, then shun them. Those
boxes have neither strength nor
shielding. Second, the box should
be made with a precision fit. If the
top and bottom half-shells don’t
fit well together, or if there are
gaps in the fit at some points, then
the box 1s not much use for RF
construction (or sensitive non-RF
projects, for that matter).

[f you obtain a good quality
box with a flange, then you must
decide whether or not the shield-
ing is sufficient. The boxes Lypi-
cally come with four sheet metal

- screws, two on each side, to hold

the half-shells together. For most
projects in the lower end of the
RF range this arrangement is suf-
ficient. However, at higher fre-
quencies you will want to beef up
the RF seal by using additional
sheet metal screws as shown in
Fig. 4b. You will probably have
10 supply your own screws, as |
have not seen any commercial
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Fig. 3. Mounting feedthrough capacitors.

boxes that come with more than
four screws.

If you are either very intrepid,
or a bit of a fool like me, then you
might want to consider making
your own boxes. One of the neat
things | learned to do in junior
high school metal shop was oper-
ate a bench brake. This tool al-
lows you to clamp a piece of sheet
metal between two surfaces, and
then using a pair of handles, ro-
tate one surface upwards, produc-
ing a bend up to 90 degrees in the
metal. By properly planning the
box “in the flat”™ and then bend-
ing it, you can make your own
box of any shape.

Other forms of metal box

A number of times in my build-
ing career I’ve needed specially
sized or shaped boxes that were
not easily available on the mar-
ket (although that might change
now ... see the SESCOM discus-
sion below). If you go to the type
of hobby shops that cater (o model
builders, you will often find a dis-
play of brass sheet metal strips,
solid rods and hollow tubing.
These can be formed into squares,
rectangles or other shapes using
ordinary tools. Bending can be
done on a bench vise, or using
pliers.

If you have accesstoa jeweler's |

supply store (or lapidary shop),
then you also have access 1o a
number of special tools that are
also of use to amateur radio con-
structors. These tools are used by
silversmiths, amateur and profes-
sional. A jeweler’s saw, for ex-
ample, is a kind of jig saw that
can be used to make very intri-
cate cuts, as well as standard
straight-across cuts. If you buy one

of these saws, | also recommend |

you buy a book on making silver
jewelry in order to learn how to
use the saw.

Jewelry supply stores also have
tiny drills that can be used to drill
fine holes in printed circuit boards
or metal chassis. I've used both
the Fordham Flex-Tool™ and the
Dremel MotoTool™ for both jew-
elry and radio constructing. The
Dremel (which I actually own)
has a large number of accessories
that can drill, burnish, grind, cut
(you've probably seen the TV ad
... it’ll do anything but hammer).

Another little-known but terri-
bly useful tool used by jewelers
is the parallel-jaw pliers. These
pliers look like ordinary heavy-
duty flat-jaw pliers, except that
the planes on the inside of the
jaws remain parallel as the handle
is squeezed. If you try to make a
bend in a piece of sheet metal with
ordinary pliers, then you will find
that it is skewed to one side. The
parallel-jaw pliers eliminate this
problem.

Plastic boxes

Plastic “utility boxes™ have a
lot of applications in electronic
construction. I've used them for
a lot of instrument and power sup-

~ ply projects. However, for most

RF projects they are nol t0o use-
ful—they do not have any shielding
to offer!

Plastic utility boxes are easy (o
work, and have some really at-
tractive features (especially where
insulation is needed on the out-
side, or where appearance is an
issue). If vou absolutely must
have both shielding and a plastic
box, then there are a couple of
alternatives. You could spray paint
the inside with conductive copper
paint (not all copper-colored paint

e ——

Fig.da. Flange box.

is conductive!). Second, you can
buy thin copper foil and cement
it to the inside of the box. Very
thin foil can be bought from the
type of hobby shops that cater to
dollhouse makers. They use the
foil 1o simulate the copper roofs
that were once popular on houses.
By the way. I've used such cop-
per foil for making shielded small
loop antennas.

Passing a wire through a
shield

If you make a project that has
internal shielded compartments it
might be necessary to pass a DC
power supply or signal wire from
one compartment to another. If
the wire carries DC, then a
feedthrough capacitor could be
used, but for signals a feed-
through capacitor could short the
signal to ground. I sometimes use
the smallest size grommets to do
this job (Fig. 5). It works quite
nicely. Drill a hole in the parti-
tion to accept the grommet’s bar-
rel diameter. There are three

 diameters on a grommet. The out-

side diameter (0.d.) is the overall
diameter of the part, while the
inside diameter (i.d.) is the diam-
eter of the hole through the diam-
eter. The barrel diameter (b.d.) is
the diameter of the center portion
that fits through the hole (Fig.6).

One of the mistakes made by |

some constructors (including me)
is to improperly size the hole for
the grommet. 1 match the shank
end of a drill bit to the b.d. of the
grommet to make the selection.

Some neat boxes from
SESCOM

From time to time 73 advertiser

SESCOM sends me samples of |

their small metal boxes for elec-
tronics projects. Most of the time,
I buy some more for my own be-
cause they are so useful. If you've
been disappointed with the quality
of boxes sold in certain chain

:

g @ @

" Fig. 4b. Flange box with additional

SCrews.

outlets, or even from some major
mail-order outlets, then you are
going to be delightfully surprised
at the SESCOM offerings.

First, let me suggest you con-
tact SESCOM for their product

| brochures: 1) Constructor’s Hard-

ware, 2) Audio Construction
Made Easy, 3) Audio Solutions,
and 4) Lab Box-It™, Let's take a
brief look at these products.

For a number of years I’ ve used
the SESCOM SB-senies RF shielded
boxes (see Constructor’'s Hard-
ware). After SESCOM provided
a sample, I ordered more than
$100 worth on my own for projects
in “‘Joe’s Basement Mental Therapy
Laboratory™ (where I let the wind
out of my head by doing electron-
ics projects!). The SB-series
boxes are tin-plated steel with
covers that have RF-style “finger
flanges.” SESCOM also sells
low-cost RF feedthrough capaci-
tors to allow DC and low fre-

- quency lines to pass in or out of

the box without spraying the in-
ternal RF all over the place. When
you compare the SESCOM price

' for these capacitors with what you

find in the major suppliers’ cata-
logs, you are gonna be impressed!

The latest product samples
SESCOM sent are their Lab Box-
It™ (LAB-x) and Mini Box-It™
(MPB-x) aluminum boxes. These
boxes come in “kit form™ and you
assemble them yourself. Each kit
has two end pieces, top and bot-
tom pieces, two side pieces and
four extruded stiffeners for the cor-
ners. Tiny sheet metal screws are
used to hold the assembly together
by fastening the end plates to the

Fig. 5. Using a grommet to pass

' a wire through a box.

73 Amateur Radio Today = November 1997 51




Number 52 on your Feedback card | e Parts that are usable (0 the

ABove & BevoND

VHF and Above Operation

C. L. Houghton WBGBIGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119
[clhough @ pacbell.net]

QRP transceivers for
microwave operation

This month 1 would like 1o de-
scribe how the San Diego Micro-
wave Group has cranked up the
QRP microwave construction mill
and produced a variety of low
power transceivers. In domg so |
want to get into some of the con-
siderations needed to make a
transceiver function using low

frequency drivers, such as two-
meter or similar multimode rigs.

The bands that rigs were con-
structed for include 1296 through
10 GHz. The equipment was all
home-constructed from “found”
surplus or some of the excellent
surplus electronic materials we
obtain from Qualcomm Electronics.

We are fortunate that Qualcomm
has allowed our group access to
surplus matenal for amateur ra-
dio use only. Our group breaks
down the material to prevent the
original equipment from being
recycled back into commercial

F_
(I 2
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Fig. 6. Standard grommel.

extruded stiffeners. A standard
#1 miniature Phillips™ screw
driver will do the trick. The side
and top/bottom panels are held
in the stiffeners by sliding them
into the slots on the stiffeners.

There is a wide variety of sizes
of both torms of box, so most con-
structors should be able to lind
what they nced. As an experiment,
however, | decided to make a cus-
tom size box from one of the
LAB-x boxes. | used a jeweler’s
saw 10 cut the extruded stiffeners
to a custom length. It was a bit
tricky to ensure that all four cut
stiffeners were the same length,
but a little work with a line Swiss
file did the trick (recommenda-
tion: cut them a millimeler or so
over length and then file them
down). The sides. top and bottom
panels are made of aluminum. so
they cut nicely with a pair of
straight sheet metal shears (don’t
usc the curved-style sheet meial
shears).

One of the really neat things
about the LAB-x series of
SESCOM boxes is the variety of

\
|

end plates that are available. The
boxes come with blank end plates.
s0 you can drill your own holes.
But a number of different pre-cut
end plates are also available. In-
cluded in the list of “specials™ are:

A) 0.25-inch for RCA phone
jacks.

B) 3/8-inch for guarter-inch
phone jacks and standard bushing
rotary switches and potentiometers.

C) Two 3/8-inch (see “B”
above).

D) Two 5/16-inch banana jack
holes.

E) SO-239 chassis mount
“UHF" coaxial connector.

F) 3/8-inch “D” shaped for
BNC connectors.,

G) 1/2-inch "D™ for isolated
BNC connectors.

H) DB-9 and DB-25 computer
connectors (ever tried to cut one
ol those with a Swiss file?).

[) Special holes for male and
female XLR audio connectors.

Not all styles of special end plate
are available on all boxes. but the
assortment is broad enough to al-
low most builders to save a lot of
time.

Connections

I can be reached at the address
listed at the top of the column,

SESCOM: 2100 Ward Drive.
Henderson NV 89015-4249; -
800-351-2749 (orders), or (702)
565-4828.
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amateur radio communily are
made available. The main unit to
be briefly discussed here is the
synthesizer our group and many
others have used as the basis for
a transceiver converter for many

of the microwave bands.

The easiest rig or microwave
transceiver that can be con-
structed using these parts is a QRP
rig for 2304 MHz. While we are
able to obtain materials from
Qualcomm to assist us in this con-
struction project, other sources
must also be used. The main in-
gredient obtained from Qualcomm
1s the synthesizer/local oscillator.
The basic synthesizer operates al
2620 MHz and is converted to
2160 MHz for mixing with a
high-frequency IF radio. A two-
meter radio (IF) was selected. as
this gives the filters a chance to
remove the lower mix product
2016 MHz (2160 -144 MHz).

Many parts need to be as-
sembled to construct a complete
converter, The basic components
are the same for every one. They
include an RF preamplifier,
transmitting amplifier, mixer, fil-
ter, and RF/IF switching. The con-
verters I will describe will be

constructed to operate from 12 |

volts DC and be driven with a
two-meler low-power HT or simi-
lar transceiver. Because the
transverter is linear in operation. it

can be used on any mode of trans- |

mission but is especially suited for
narrowband FM, SSB, and CW. All
modes of transmission are sup-
ported in an identical fashion, as
you only have to change the mode
on the driving HT or ng to change
modes. No circuitry changes in the
transceiver are required for this
operation.

Normally SSB is the preferred
mode of transmission for most op-
erations. FM is reserved for stron-
ger signal paths or those such as

mobile operators who often have |

very distorted SSB specch because
of Doppler paths arriving at vary-
ing times. In this case. narrowband
FM can cut through the clutter of
the Doppler and make communi-
cations rcadable—providing signal
strength is strong.

This type of transverter is nor-
mally driven by a multimode two-
meter source. The only requirement
is that the driving source be of low

power on transmit Lo prevent
burnout of the transverter’s mixer.
If the two-meter rig can outpul
high power levels 1o the mixer, a
piece of “unobtainium™ could be
destroyed. To prevent this, my
two-meter rig, an old-style two-
meter transverter, was modilied
by removing the power output
stage L0 prevent any possibility of
high power feeding the mixer.
This is a drastic step and those
with expensive. newer iwo-meter
radios might not want 1o take it.
The alternative is (o place an at-
tenuator in the coax to reduce the
power Lo acceptable levels for in-

~ jection to the mixer. Normally, a

power level 50 mW or so. near the
+10 to +15 dBm level, is perfect.
It is low enough that it will not

- cause mixer burnout and yet still

high enough to provide proper
injection to the mixer. You can
push this drive level with higher
level mixers to something near
+17 dBm as a maximum drive
level.

In receive, you will have to
switch out the attenuator to have
maximum sensitivity on receive.
If you were to leave in a 20 dB
attenuator that would be required
[or use on a 10-watt rig. it would
attenuate the receive signal by 20
dB as well. By switching out the
attenuator on receive, you allow
the receive section to operate with
maximum sensitivity, This switch-
ing circuil can be either an auto-
matic relay selection circuit or a
simple toggle switch affair.

Il you choose to use a toggle
swilch, be sure to throw it to trans-
mit prior to actually transmitting,
as the 20 dB protection attenua-
tor is not in the transmit path un-
less the toggle switch is operated
first. In manual operation with a
several-wail rig for the two-meter
transcerver, It can be an easy slip
of the hand (o get out of switch-
ing sequence and destroy the
mixer with high power. It is in-
deed an expensive price to pay for
not using mixer switching protection,
since mixers for the microwave bands
are not inexpensive,

The best remedy to avoid this
problem is o incorporate some
switching protection for the
mixer. Several variations of this
scheme can be used to great suc-
cess. The circuit that can be used
for protection from a 10-watt



transceiver (lwo-meter) can be
constructed from a few extra
parts. These parts are added to the
mixer port to prevent direct con-
tact between the transmitter and
mixer port.

What the circuit consists of is
a basic MMIC op amp driving a
fixed resistive attenuator. The
type of MMIC is not critical, as
the frequency of operation is quite
low—in the 145 MHz range. The
gain of the op amp 1s determined
by the value of the attenuator re-
quired to limit transmitter power
to the required drive level. For
instance. my Yaesu FT-480 two-
meter multimode rig puts out 10
watts of power, Inserting a 20 dB
attenuator reduces the 10 watts to 100
milliwats (10 watts = +40 dBm, 1
watt = +30 dBm, and 100 mW =
+20 dBm).

In the transmitter path, a fixed
20 dB attenuator would be
switched into the transmitier path
towards the mixer when transmit-
ting. The op amp and another 20
dB attenuator are connected in the
normal receive path. This combi-
nation has zero gain, so on receive
its action 1s transparent. Should
the switching fail, transmitter
power will be attenuated by the
receive 20 dB pad and feed the
op-amp output backwards. Feed-
ing the op amp backwards 1s ad-
ditional protection against power
getling to the mixer.

This receive attenuator can be
made from two-watt carbon resis-
tors. The transmitter s 20 dB attenu-
ator should be capable of handling
the full 10 watts. In this scenario,
there is no damage to either the
mixer, op amp, or attenuator.

This changeover can be aulo-
matic, derived from an RF-detect
circuit on the IF coax path, or it
could be nothing more that a
simple manual toggle switch. In
either case, with this power pro-
tection circuit the transverter’s
mixer 1s protected from certain
switching errors preventing high
power to the mixer, and replacement
costs for a new mixer.

There have been many differ-
ent switching circuits labeled fail-
safe that would switch attenuators
in the transmit path prior to power
output from the IF driving trans-
ceiver. Our Microwave Group has
found several two-meter rigs that
even when in the low power mode

will output high power for a small
fraction of a second. This short
burst of power is too quick to be
observed on a normal metered power
meter. So it’s better to assume that all
rigs can present a danger to a costly
mixer. Protect it!

If you are a dedicated microwaver
and have the microwave frequen-
cies in your blood, you will prob-
ably do as | have and remove the
high power capability of your
driving IF radio. No one likes to
cut into the circuitry of any new
radio to modily it, especially
since the cost of a multimode ra-
dio today is quite high. However,
if a used multimode were to be
modified, there are several ap-
proaches that can be taken to
minimize the permanent modifi-
cation to the radio. These are al-
ternatives to the RF switching
protection circuil.

Most of these radios have a
low-power switch which will
limit power to less that two watts
or so. Don’t depend on this
switch, since being a switch it can
be depressed—and you're in
trouble with too much power to
your transverter. The solution I
took to this problem is to open up
the radio and determine from the
schematic or measurements what
function the switch is performing.
Then duplicate it in hard wiring,
making the switch function per-
manent. Now if you accidentally
operate the low-power switch,
yvou re still permanently switched
to low power and can’t go to high.

The beauty of this simple
modification is that with mini-
mum effort you can return your
radio to normal function in a mat-
ter of minutes by clipping out the
swiich wire strap.

Another possible modification
is to remove DC power to the fi-
nal RF stage. This trick was dis-
covered when low power was
reported as trouble on a friend’s
radio. In this case, the actual
trouble was that the final transis-
tor was blown open possibly
through poor SWR or whatever
took the device out (if the tran-
sistor has failed in the shorted
mode. this trick won’t work).

In retrospect, the driver was
putting out less than a watt with
the final transistor in this “blown™
state. Another creative way to reduce
maximum power output is to do what

Kerry N6IZW did to a old ICOM
[C-245 rig. He modified a pre-
driver RF amplifier stage that
was emitter-biased with a 10
ohm resistor to ground. Chang-
ing this resistor to one of about
1 k&2 permanently powered
down the amplifier strip to about
100 mW,

This pre-driver stage was now
just tickling the driver with mini-
mal RF to barely turn on the
driver and final with insufficient
drive for full power output. This
was just what the doctor ordered:
a permanent condition forcing the
transmitter on low power of 100
mW output all the time with mini-
mal modification. To restore this
conversion to normal, just short
the 1 K resistor in the emitter cir-
cuit with a 10 €2 resistor and the
transmitter is back normal. What
could be better than limiting drive
to the pre-driver and driver/final
amplifier string? Power was ad-
justed to obtain just under 100
milliwatts of output power, by
trimming the 1 k resistor to the
proper value for the power output
required.

In this manner, the modifica-
tion took a few parts and some
surgery but still allowed the ra-
dio to be retained in nearly intact
condition. I plan to modify my [C-
245 in the same manner. | also
want to incorporate a power
switching circuit to switch be-
tween transceiver driver circuils
and normal 10-watt operation. |
will investigate just what kind
of switching method can be used
to allow bulletproof, fail-safe
switching between power levels.

I know what I said about the
dangers ol unreliable power
switching (toggle or slide switch).
but I'd like to see if something can
be done reliably—possibly the
addition of a plug connector or a
key-actuated toggle switch on the
radio. When the plug is removed
or the key is inserted and turned
in the switch lock, the radio is in
permanently-low, 100 mW power
output. Inserting the plug or turn-
ing the new switch off switches
the bias circuit back to the 10 watt
position. At least that or something
similar to that position is what |
am pondering and will tinker
with.,

A last word about two-meter
multimode radios. 1 am not too

hot about one feature of the
ICOM IC-245 radio for portable
work. The problem lies in the red
LEDs in the frequency display.
When used in portable operation
(out in direct sunlight), the dis-
play 1s quite hard to read. Even in
most outdoor conditions, you
have to shade the display and
squint to see a faint display. It’s
not the radio’s fault but instead
just the design of the frequency
display and the use of the red
LED:s.

This problem is quite preva-
lent in early two-meter multi-
mode radios of this period. The
exception Lo this rule is the ICOM
[C-202, which has a velvety
smooth VCXO-controlled dial
with operation limited to (LSB)
SSB only. Another possible ra-
dio is the Yaesu FT-480 multi-
mode rig, which uses a green
fluorescent display and is quite
bright in direct sunlight. It’s an-
other example of older multi-
mode radios that can be made
quite valuable as drivers for
microwave converters.

New radios are available, with
the most inexpensive multimode
model being by Yaesu, the F1-
290R. This radio 1s still being of-
fered by Yaesu for under $600
brand new. Ham Radio Outlet™
and other retailers have it, I am
sure. The rig sports full multi-
mode operation and an LCD dis-
play that can be observed in direct
sunlight. It will output 10 watts
from 12-volt installations but with
the optional battery pack will put
out two watts for portable sta-
tions. Sounds just like the thing
to think about 1f you want to start
with a new multimode radio. It’s
not overly pricey, has multimode
capabilities, and has a display that
can be used in daylight or direct
sunlight.

Well, that's it for this month
and some of the approaches we
have put to use in converting our
low-power two-meter radios,
High power is not always the an-
swer. Indeed, it's very interesting
how low-power applications can
be quite satisfying. With power
levels under a couple of waits on
most converters, very interesting
propagation and just good old fun
are always available with QRP
operation.

73 for now, Chuck WB6IGP.

73 Amateur Radio Today = November 1997 53



QRP

Number 54 on your Feedback card

Michael Bryce WBBVGE
955 Manchester Avenue SW
North Lawrence OH 44666

Have you ever had one of those
days when everything you touched
fell apant? Well, / sure have. In fact,
the last several weeks have been
filled with days just like that.
Seemed everything I looked at.
touched. or read about fell apar
or just plain broke on me. After
unloading box after box of radio
equipment from storage, | de-
cided to check each and every
piece of gear out before placing
it once again in service. Hind-
sight always being 20/20, 1
should have left everything in
the boxes.

Out from the stack of junk
came my banged and beaten Cen-
tury 21. If you recall, we repaired
this thing some time back. It
seems the hand of death has
closed upon the ol" Century 21
once more.

A brief look at the
Century 21

Just in case you missed it, the
Century 21 1s a multiband trans-

ceiver. The Century 21 covers 80,
40, 20, 15 and 10 meters. You can

install an optional crystal for more l

Photo A. The audio mixer and
preamplifier board inside the Cen-
tury 21. This board is located on
the botrom of the chassis.
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Low Power Operation

| segments of the 10-meter band if

you wish. Oh, ves, lest 1 forget,
the Century 21 is CW only—
there’s no SSB on this guy!

The Century 21 has a direct
conversion receiver. It has neither
IF amplifier nor IF mixers. RF
signals are directly mixed with the
VFO to produce audio. There’s
more than enough audio to drive
the internal speaker to glass-
breaking volume. An internal
power supply runs the entire rig,
which is something most direct con-
version rigs can only dream of.

RF flow in the Century 21

Perhaps we should look at the
RF signal flow from the antenna
to the audio stages.

Signals from the antenna are
first routed to the RF front end,
circuit board 80359. Here, signals
from the crystal oscillator are
mixed RF from the antenna. The
resultant signal is now routed to
the audio preamp board, 80356.
On this board, the direct conversion
of RF signal to audio happens.

And the magic that makes this
happen is called the receiver prod-

- uct detector. In the Century 21,

the product detector is composed

of four matched diodes. This |

arrangement is called a passive
detector.

In direct conversion receivers
like the Century 21, the resultant
audio is amplified, filtered, and
then amplified once more. All of
these bring us to the problem at
hand: distorted audio.

The problem in detail

After | had the rig up and run-
ning. 1 let it cook on 40 meters.
After a half hour or so, the audio
from the speaker began to sound
distorted and finally 1t failed. By
poking inside the rig, | could make
the audho pop up. but it was sen-
ously distorted. It sounded like the
speaker was shorted iternally.

50, a quick test or two was in
order. First, the shorted speaker was
quickly ruled out by using a spare
speaker. The classic fingertip on the

volume control seemed to pro-
duce a nice large buzz from the
speaker.

Keying the rig showed 35 waltls
RF output on the correct fre-
quency. However, there was no
sidetone being generated. To top
things off, the audio filter seemed
1o be inoperative as well.

All the voltages into and out of
the modules were within specifi-
cations. No, the trouble had to be
in either the preamplifier or the
filter. No sidetone, no filters. the
problem just had to be on the
80356 audio preamp board.

Getting to the board

Naturally, the preamplifier
board was one that does not plug
in. It’s hard-wired to the rest of
the Century 21's plug-in boards.

To remove the preamp board.
vou need to first remove all the
knobs and control hardware. Then
you can remove the front panel. 1
found an easier way.

There are several sheet metal
screws holding the preamphtfier
board down. Also, there is one
solder joint to ground that must
be undone to allow the board 1o
be lifted up. Remove these screws
and the solder joint. This solder
jomt 1s located near the center ol
the board at the inside edge.

First, remove the knob from the
selectivity control, then the knob
from the volume control. Set
these aside for now. There's a
metal bushing on the volume con-
trol shaft. This bushing gives the
panel strength and allows the
panel mounted nut something to
tighten down on.

To get this bushing off, remove
the panel nut first. Next remove
the panel nut from the selectivity
control. Now, with a thin open-
end wrench loosen the chassis
nut. As you loosen this nut, push
the already free PC board back.
Keep turning the nut and pushing
the board back toward the center
of the rig. You'll be able to push
the board back enough so the
bushing falls out, Remove the
board, but don't pull any of the
interconnecting wires out of their
sockets.

The Century 21 is no spring
chicken! The circuit boards are
now showing their age. To make
matters worse. when the boards

—_—_——____—'

were stuffed, all the pins on the
ICs were bent over. This makes
removing a chip a big problem.
Normal desoldering techniques
no longer apply. What I had to do
was heat up the joint and with a
sharp knife point, gently pry up
the IC pins one at a time. Of
course, no matter how careful |
was. | managed to lift up a trace
or two from the PC board.

| removed both ICs on the
printed circuit board. I was so sure
they had 1o be the problem that |
didn’t even take voltage measure-
ments on the IC pins—that was a
big mistake!

After a few dozen Hail Marys,
it was back mmside the ng once
more. This time. | took my VOM
with me.

All the voltages at the ICs were
exactly where they were supposed
to be. It was clear the problem
was not located on the audio
preamplifier board. As Mr.
Sherlock Ohms was heard Lo say,
“After you remove the impos-
sible. whatever is left, however
improbable, must be the truth.”

What was left aiter removing
the impossible was the audio
power amplifier itself. This time,
voltage checks were taken and
they revealed several major prob-
lems. The audio power amplifier
1s based on a LM380 audio am-
plifier, located on the audio power
amplifier board 80357, All indi-
cations pointed to a bad LM380.
A new part was installed and
cuess what? The problem re-
mained—as well as the weird
voltage readings on the 1C itsell,

A closer look at the audio
power amplifier showed the IC
had pins 3.4, 5,6, 7, 10, 11, and
12 all at ground. Voltage readings
showed several of these pins were,
in fact, riding above ground!

The problem was finally found
when a second LM380 was in-
stalled. And the problem turned
oul 1o be the heat sink holding the

- LM380. It appeared the heat sink

was riveted to the printed circuit
board. The rivets did double
duty—they held the heat sink 1o
the printed circuit board and they
supplied the required ground. You
see there are three ground pins on
the LM380 on each side of the
chip. These six leads are soldered
to the heat sink. With no ground
to the metal heat sink, the six
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Jack Heller KB7NO
712 Highland Street
Carson City NV 89703
[jheller@sierra.net]

Worldwide contacts

I’ve used a lot of space recently
dragging you through the soft-
ware hassles of packet, but ignor-
ing some of the real fun vou can
have with this mode once you get
everything in place. This month I
will concentrate more on the fun
side.

When you choose ham radio as
a hobby, you expect 10 make con-
tact with other people using ra-
dios. Hams have been doing just
that since the early part of the cen-
tury. There was, of course, a lime
before voice modulation when
Morse code was the mainstay and
was done without the aid of
vacuum tubes, Imagine being the
envy of the neighborhood with
your home-brew spark gap, and
living in such a grand era with no
possibility of TVI.

Hams are always on the
cutting edge

The fascination with ethereal
communications has attracted the
serious, inventive adventurer to
the ham bands for decades and
digital modes now add new di-
mensions. Just the other day, I
received a message via the regu-
lar packet network from a ham in
Austria, Walter OE4TEA. He has

| a nice little file he inserts in his

messages that gives his addresses
for packet, the Intemet and amateur

| packet via satellite.

And that is just a sampling of
the many methods of ham com-
munication we have available,
Most of us focus on one or two
modes and miss out on a lot of

. action such as amateur TV, fax.

satellites, EME, and propagation
phenomena such as meteor scat-
ter or aurora. Plus. most of us ig-
nore the extreme short wavelength

| bands available to us.
There is another modern day |

development that many hams take
advantage of. We were just vis-
ited by some friends from the
neighboring state of Idaho. It is
only about 500 miles to his ham
antenna from here but we seldom
make contact on 80 or 40 meters
because of the high noise level at

| his end.

Communication is about to be
revived. While he was visiting,
Graydon WB7PWS asked if I had
an Internet address. Since he does
not have a packet station, we will
soon exchange regular E-mail via
the landline—one more modern
development that keeps us in
touch.

| get E-mail

Since | have my Internet address
listed in this column, I receive a
considerable number of requests

—_—  —

leads were, in fact, just sitting
there floating. How the amplifier
made any noise is beyond me.

The fix was simple. The rivets
were removed and short pieces of
hookup wire were soldered in
place. At power-up, signals
came pounding through the
speaker—the Century 21 lives
once more!

All told. the repair on the Cen-
tury 21 took over a week of my

time. Had 1 looked first and not |

jumped into the project without
thinking, perhaps the down time
would have been different.

QRP station goodies

Did you find yourself calling
and calling CQ FD over and over
again? That’s a pooper in anyone’s
book. Most of us don’t own a
memory keyer, but the people at
Jackson Harbor Press may change
all of that. You see, they have a slick
memory keyer that works with the
kever you may already have. It's
called the Island Memory. For more
information, see the review in 73
(May 1997), or send them an E-mail
at [jacksonharbor @worldnet.att
net].

for information that I don’t thor-
oughly cover in the printed copy.
[ like it when I know someone is
reading. Not too long ago, I got
an E-mail request from a student

- in ltaly inquiring about budget

packet projects.
It is not unusual to receive re-
quests for Internet addresses re-

lated to ham software., when | |

neglect to include the address on
an intriguing item I have found
and described. Sometimes il
doesn’t occur to me how valuable
that information 1s to a reader.
With the easy availability of the
Internet those problems are easily
solved—at affordable rates.
Occasionally I receive help-

- ful guidance when I let it be
- known that something in my

trusty computer is not function-
ing the way it should and I am
at a loss for a reason. I appreci-
ate those messages, believe me.
I am not an engineer, and even
if | were, the explosion of tech-
nology in this field would be
beyond the grasp of the best to
keep on top of everything.
What | am saying 1s not meant
to beliitle my abilities. but to re-
inforce the premise that ham ra-
dio is a group of ordinary people
like you and me who reach out to

' help one another. | learn continu-

ously as | write this column. My
primary purpose iIs to put ideas
out to you that encourage and help
you solve your problems.

Encouragement is one of
the keys to successful ham
radio

If some helpful Elmer hadn’t
reached out, most of us would

Coincidentally, 1 had been
working with the same software
and 1t looked like I was heading
in the correct direction. For the
rest of those curious about this
software, I will give you a run-
down on how you can get the pro-
grams and, most importantly, the
mstruction sheet.

The concept is based on utiliz-
ing the popular BPQ node soft-
ware authored by Roger GEBPQ.
With this in place you can address
vour internal node easily with any
terminal software including your
favorite Windows-based pro-
gram. The secret is l0 use a pro-
gram, NODE2BAY, to interface
the node to the BayCom modem.
Actually there are two programs
required to accomplish this. The
other is adriver, BAYDRV.VXD.

These files are available on the
Internet and 1 have not noticed
them elsewhere. Winpack has be-
come popular and can be found
on many on-line services as well
as the Internet. I downloaded my
copy of Winpack from the TAPR
Web site [www.tapr.org].

The programs BPQ, NODE2BAY

- and BAYDRY that | referred to

never have persisted to get our |

-~ first ham ticket. So, in a way, this

column is a project in creating
enthusiasm so you will keep af-
ter this digital adventure until you
whip it. If it tells anything about
me, my dog 1s named Elmer.

An informative, well-formatted
packet message came from Geoff
VK5MG relating his experiences
with packet radio from Down
Under. He told how he managed to
get his BayCom™ modem work-
ing with Winpack™. I sent him a
reply and explained my dilemma
with getting a Windows™ program

to talk to my BayPac™ and he sent |

me info on what he had specifically
used for the project.

above are available from [http:/
www.peaksys.demon.co.uk| and
they are well identified. On the

' same site, Paul GW7LHI has an

excellent set of instructions for
setting all this up. Paul’s paper
is about eleven pages butisina
very clear, can’'t-miss (nearly),
step-by-step format.

I only say nearly because I
found an error in reference to a
batch file you must write to get
this going. Actually it is merely a
reference in the autoexec.bat line
that you must enter that refers to
the address for the batch file. So
if you do this, pay attention and
point the line in the autoexec.bat
toward the correct subdirectory
where you place the batch file that
puts the show on the road during
the boot process.

This foray into the world of
tiny software-controlled modems
has been a real eye-opener for me.
The work on this area of packet
radio is being primarily con-
ducted in Europe and it is possible
to build vour own interface, either
from a kit or piece by piece from
your own parts supply. Instructions
are available from some of the
software publishers. My copy of
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PROGRAMS FOR THE BAYPAC AND BAYCOM MODEMS

—

Program Success Difficulties Support Available At
Excellent - Freeware - support : :
BayCom 1.4 works every DOS only — Windows possible from PP www.tigertronics.com
; Sl must be shut down j Newsaroups or comes with modem
| | ' —
Very good — | Some nodes do not | Shareware — author : :
e runs/Win95 read requests may not respond I RITIOINCOIOu
Winpack g g ; |
Good if using | Complex setup did Shareware
Egg '?2 BAY & right setup not perform with my | All pgms —check at {ﬂ];;:;jpiiﬁf::?;;;:UK
BAYDRV (see text) laptop dl area at right l
Software works but
HamComm 3 | Good my laptop gave Try newsgroups www.tigertronics.com
problem I
AgwBay . Freeware - contact .
AgwTerminal Not tried N/A dl site www.forthnet.gr/sv2agv
1

Table 1. These are just a few of the available programs for the BayPac BP-2M and BayCom modems. The only definitive commercial package
is the BayCom 1.6. Haven'l tried it. The authors of most of the programs have only run them on a few computers. Sometimes they work for one
person and not another. Evervthing is written by hams who have real jobs to keep the wolf away—so you work with what you find that works

for you.

the documentation for the Ham-
Comm shareware program gives
a schematic and parts list.

The challenge comes in writ-
ing the software to do the job.
There is a great effort being ex-
pended in Europe to write such
software—and it seems Lo be

Radio Bookshop

' Phone 800-274-7373 or 603-924-0058,
FAX 603-924-8613. or see order form on
| page 88 for ordering imformation.

Code Tapes
73T05 Genesis 5 wpm code tape
This beginning tape takes you through
the 26 letters, 10 numbers and
necessary punctuation complete with
practice every step of the way. $7.00
73T06 The Stickler 6 wpm code
tape This is the practice tape for those|
who survived the 5 wpm tape and it is|
also the tape for the Novice and|
Technician licenses. It is comprised of
‘one solid hour of code. Characters are
sent at 13 wpm and spaced at 5 wpm
$7.00
73T13 Back Breaker 13 wpm code
tape Code groups again at a brisk 13+
wpm so you'll be really at ease when,
| you sit down in front of a steely-eyed
volunieer examiner who  starts
‘sending you plain language code at
only 13 per. $7.00
73T20 Courageous 204+ wpm code
tape Go for the extra class license.
$5.95
737125 Mind Boggler 25+ wpm code

tape. §7.00

—

equal to the work on this side of
the waters that goes into the de-
sign and refining of multimode
hardware and sophisticated soft-
ware for all the other digital
modes.

Some of the problems | have
encountered are related to my own
hardware and my local packet BBS.
[ have not lound explanations for
some of the problems, but there
are some combinations that work.
I have been focusing on a portable
digital station based on my IBM
laptop. Some of the bells and
whistles of Windows 95™ tend to
stille progress.

I'm using the newer laptop be-
cause I have other uses that re-
quire Windows-based programs.
However, | have come across
warnings that some of the earlier
DOS-based laptops also offer re-
sistance to packet operation, This
means 1o me that we still have an
experimental hobby situation.

Some new news

Just as | was wrapping up the
thoughts for the month, 1 100k a
look at my E-mail and found a
posting from George SV2ZAGW
on one of the TAPR newsgroups.
He claims to have developed a
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driver for the BayCom that allows
any Windows 95 terminal soft-
ware to [unction just as if using a
regular TNC,

George conveniently left a
clickable [http://www.forthnel.gr/
sv2agv| embedded in the mes-
sage. I couldn’t resist taking a
look and found some good infor-
mation along with several pro-
grams. I downloaded the driver
and his terminal program. There
won 'L be time to install and test it
before 1 send this off, but 1 will

take it with me when I go out of |

town next week. In a true gesture
of ham goodwill, George is offer-
ing his programs as freeware!
Now, that is an incentive.

| mentioned so many programs
this month and earlier for the
BayPac BP-2M that [ put them in
chart form (Table 1) so you can
have ready reference. There are
more out there. Just check the
TigerTronics™ Web page. | just
listed the ones | have tried or
intend to try.

If I can put this month’s col-
umn inlo proper perspective.
that's what I like about ham ra-
dio. You get to work on it until it
works—then, when it does and
you know you did it yoursell, you
get your well-deserved thrills, A

digital connection o a station on
another continent or a node across
town always brings that little
tingle about sophisticated equip-
ment that works because you
made it do il

Speaking of thrills, I now have
a laptop that, with a few keyboard
calisthenics, I can use o make a
packet connection wherever |
travel. For me, that provides a
little excitement every time | see
it work. Not world-shaking by
today’s standards, but something
| didn’t have a year ago. | still
haven't mastered all the bells and
whistles available from my BayPac
BP-2M., but that gives me some-
thing more (o look forward to.

Ham radio, by its very nature,
gives each of us something to
look forward to, that we can ac-
complish on our own—or if not,
with the help of a ham friend.
That's what it’s all about,

If you have questions or com-
ments about this column, E-mail
me at the address in the column
heading and/or CompuServe
[72130,1352]. 1 will gladly share
what I know or find a resource for
you. On packet, when you get a
chance, drop me a line [KB7NO @
N7NPBANONEV.NV.USANOAM].
For now, 73, Jack KB7NO. @&
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Your Input Welcome Here

Dave Miller NZSE
7462 Lawler Avenue
Niles IL 60714-3108
[dmiller14 @juno.com]

A bright spot in your day

Here’s another workbench pin-
up that you might want to keep
somewhere handy, a simple LED
limiting resistor chart. Table 1
shows the chart, which probably
needs little further explanation.
Most light-emitting diodes (LEDs)
require a properly chosen current-
limiting resistor to keep them
from self-destructing, which can
occur almost immediately if the
resistor is inadvertently omitted.
The values in Table 1, however,
can acl as a quick reference to the
proper size of resistor for supply
voltages from three volts to 12
volts, using standard-resistance
values and keeping the LED for-
ward current at about 10 to 12
milliamperes (which is safe in the
majority of devices). Some LEDs
can handle more forward current
(20 to 25 mA), in which case the
value shown can be cut in half.
Others may perform better with
less continuous current (5 or 6
mA), in which case the resistor
value shown can be doubled. On
average, however, most currently
made LEDs seem to work nicely
with the exact values depicted in
the chart at the various supply
voltage levels shown.

Table 2 shows the results of a
spot check of several LEDs from
my own collection, with exactly

12 volts 1 kQ
9 volts 600 Q
8 volts 470 Q
6 volts 330 Q
. 5volts 220 Q
3 volts 68 Q2

Table 1. Approximate LED limit-
ing resistor values for 10 10 12
mA forward current.

12 VDC applied across the 1 k
resistor/LED combination. From
my brief experiments, the red
LEDs seem to have the greatest
variation in forward current
through, and voltage drop across,
the device from one to another, ina
random pick ... just an observation.
—de NZ9E.

Joys of the J-pole

From Marcel Chapleau
VE2GMZ: “A few months ago, |
decided to build my own J-pole
antenna for two meters and 70 cm,
instead of buying a considerably
more costly factory-made unit. In
going through my old ham files,
I ran across a design that looked
about right for my needs. The
original was written up by John Post
KE7AX and I copied his design for
my first attempt.

“The antenna described by
KE7AX worked out well, but |
did notice two things that 1 felt
could be improved upon. On a J-
pole antenna, the coax cable 1s
attached to the lower portion of
each element (about two and one-
quarter inches up from the hori-
zontal connecting piece) while
watching the SWR presented to
the transmission line. Al best, |
could only achieve about 1.3:1 on
two meters and 1.6:1 on 70 cm.
Not bad, but there was room for
improvement,

“Squeezing the 19-inch verti-
cal radiating element closer to the
60-3/4 inch element (at the top of
the 19-inch pipe) showed a drop
in SWR to very close to unity.
Based on this finding, I made up
an ‘L’-shaped angle bracket two
inches long by one inch wide and
with a one-inch drop-leg, and
configured a one-and-one-half-
inch slot across the top two-inch
length. This allowed me to attach
the ‘L’ section to the flat top of
the 19-inch radiator’s cap-piece
with a single machine screw, and
provided me with a ‘Fine SWR
Adjustment,” Now I can simply
slide the ‘L’ piece back and forth
on the 19-inch element until the

. SWRisascloseto 1:1 as possible.

| LED Color Forward Current Voitage Drop Across LED

Yellow 9.7 mA
Green 9.57 mA
Red 9.30 mA

| Amber 9.72 mA
Blue 8.77 mA

1.98 volts
2.09 volts
2.36 volts
1.93 volts
2.91 volts

Table 2. Results of spot check of several LEDs, with exactly 12 volts DC
applied across the 1 k resistor/LED combination. The limiting resistor

was kept constant at | k ohms.

“With just that addition, I in-
stalled the dual-band J-pole at my
home QTH and used 1t quite of-
ten for several months. I was able
to reliably access a repeater 50
miles away, as well as the Rus-
sian Mir space station on a num-
ber of occasions. I felt, however,
that the angle of radiation might
be too high for good space com-
munications (Mir was mainly
only usable between 20 degrees
to 65 degrees), so I decided to try

something else. | constructed two |

sets of four-spoked radials, one
for two meters, and one for 70 cm.
The 70 cm radials (each six and
one-half inches long) were then
positioned six and one-half mches
down from the bottom of the ‘J’
crossover piece, and the two-
meter radials (each 20 inches
long), another 13-1/2 inches far-
ther down (a total of 20 inches
from the “J' crossover). The de-
tails of the entire antenna are shown
in Fig. 1. My reliable repeater
‘reach’ now increased to 95 miles

..............

]lﬂEle’ﬂﬂlﬁ!

The best little packet modem just got better! Building on the tradition of the BP- |
Packet Modem, we are very proud 1o announce the BP-2 and BP-2M. The BP-213
a new and improved version of our famous BP-1, while the BP-2ZM expands your
horizons even further with MultiMode operation! So, whether you have been
waiting to automate your CW, checkout AMTOR or just copy Weather Fax - Now
is the time for you to jump in and join in all the fun!

Call Today! 1-800-8BAYPAC

R(N)-822-9722 (541) 474-6700 Fax 474-6703 |8
World Wide Web: http://www.tigertronics.com L_ ____J

Tigertronics, Inc. 400 Daily Ln. P.O. Box 5210 Grants Pass, OR 97527

BP-2 Packet Only $49.95

BP-2M MultiMode $69.95
+ $5 Shipping & Handling

CIRCLE 269 ON READER SERVICE CARD
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—— ADAPTER
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Fig. 1. VEEGME_' s “dual-band” J-pole antenna for two meters and 70 cm.

away, and I'm able to talk with a
friend 45 miles down-range on

simplex, just using the J-pole with |

its added radial ‘skirts.” Commu-
nications with Mir were not as
eratifying, however, and | suspect
that perhaps the angle of radiation
may now be too low.

“Needless to say. for terrestrial
coverage, |'ve been very pleased
with the results for my meager
investment, and | thought my
experiences may have appeal to

others in the ham community.” |

Photo A. VE2GMZ's

mounting ring.

Moderator’s note: Marcel’s |

dual-band J-pole dimensions are
shown in Fig. 1, and the radial
mounting ring that he made up is
pictured in Photo A. Normally, a
J-pole doesn’t need a ground
plane or radials to perform cor-
rectly. I suspect thar Marcel'’s
added radial system (for both two
merers and 70 cm) tends to
“decouple” the coaxial rransmis-
sion line from the antenna, so that
any common-mode currents that
might exist on the rransmission
line are suppressed, and the shield
of the transmission line is no
longer a part of the active “radi-
ating” portion of the antenna.
This isn't uncommon at VHF and
UHF frequencies, proving that
“apparent” theory and “real-life”
practice are often somewhat at
odds. Never argue with success!
Marcel has kindly offered to
make up copies of the special ra-
dial mounting ring that he devised

for his antenna for “Ham To

radial | Ham™ readers. The sample radial
| mounting ring that he sent me is
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nicely machined from 3/4-inch
aluminum stock and has four
holes around its perimeter to ac-
cept copper welding rod “radi-
als.” The radials are then locked
into place with Allen-head sei-
screws at all four points. A half-
inch hole passes through the
center of the ring for fitting onto
the half-inch (0.d.) copper pipe
used in constructing the antenna,
and it too is locked into place with
an Allen-head setscrew. Marcel is
offering a retrofit radial kit consisi-
ing of nwvo mounting rings and wo
sets of radial wires, for those who
might not be able to do the machin-
ing themselves, for $20 (US funds)
including shipping. Write to
VE2GMZ at the address at the end
of the column for further informa-
tion or to order the kit just described,

A switch for a switch

From Craig Stimson
VA3DCS: A suggestion for an
casy way to build a packet/voice
TNC/mike switch: “Do vou have a
25-pin computer A-B data transfer

switch just gathering dust on the
shell”? Looking for an inexpensive
way o swilch between my packel
TNC and my microphone, I de-
cided to give the spare data switch
that | had a new purpose in life!
Something of a role-switch for a
switch! I fabricated three special
cables: one DB-25 to an eight-pin
mike connector that would plug
into my transceiver’s mike input
jack: one DB-25 to the audio con-
nector used on my TNC; and one
DB-25 to the correct-gender
eight-pin connector into which
my transceiver's microphone
would mate. Connecting every-

- thing together as shown in Fig. 2

|
|

l

l
\

|

gave me the mike-to-TNC A-B
switch that I needed, for just a
fraction of the cost of a commer-
cially-made unit. Just be sure to
be consistent in your wiring so
that all pin-to-pin interconnec-
lions are correct for your particular
setup, and that shielded pre-made
‘DB’ connector cables are used for
the external adapters.”™
Moderator’s note: That's a
clever “alternate” use for an A-
B data switch, Craig. Even if vou
don't happen to have one on the
shelf, they can be found quite rea-
sonably at every ham and com-
puter fest. Also, check out the
catalogs of some of 73’ s advertis-
ers; you can sometimes find the
DB-25 A-B swirches for about $5
and pre-made dual-ended DB-25
cables for $2 or $3. In addition
to using only shielded intercon-

- necting cables, it'’s also a good

idea to ground all unused conduc-
tors at both ends; this will help in
fending off RFI induction into the
low-level microphone circuit.

Battery BASICs

From Joseph Gabus ABSRE:
Here's a handy BASIC program
for readers. “Back in the Febru-
ary 1997 issue of 73 Amateur
Radio Today, ). Frank Brumbaugh
W4LJD wrole a nice article titled
“The Gel Cell Storage Battery—
A great little power supply.” in
which he makes the case lor why
it may make better sense at times
to use lead-acid-based gel cells to
power portable amateur gear than
other competing battery technolo-
gies. To most effectively use the
information in Frank's article, how-
ever, it's necessary to compute the
expected operating time based



upon the expected average trans-
mit/receive duty cycle vs. the
battery’s ampere-hour capacity
for each different battery type
(1.e.., amp-hour capacity) under
consideration. To make the job
easier and less prone to computa-
tional error, I've come up with a
simple BASIC program that can
be used to complete the task.
Since it’s written in BASIC, it’s
easy to modify for those familiar
with that programming language,
and it will run under on any com-
puter that can utilize a BASIC
interpreter: if you're using a mod-
ern Windows™ computer, you
can use the QBASIC program in
DOS. (See Sidebar,)

“I've called the program
GELCELL.BAS. After inputting the
data and calculating the results, the
program gives you the opportu-
nity to print a hard copy of the
results as well as to compute an-
other set of variables for a differ-
ent battery—simply answer 'y’ or
‘n’ to these questions. There is
also a reminder printout at the top
of the screen showing the results
for the last computation. Line 115
gives the user the option of add-
ing any other constant-current
accessories into the calculations.
It can be removed if none are ever
used, or simply push <ENTER>
to default to zero.

“By using GELCELL.BAS, I
found that my MFJ-40 CW trans-
ceiver (which draws 1 A during
transmit and .05 A during receive)
could potentially operate for 80
hours, before recharging of the
battery would be needed during
an emergency, using just a 10-
ampere-hour gel cell battery. Add-
ing the constant current of a Radio
Shack™ DSP-40 signal proces-
sor, however, raised the current
demand enough to require ap-
proximately a 90-ampere-hour
battery for roughly the same op-
eraling time. In that case. better
bring along a husky assistant to
help carry the battery!”

Moderator’s notes: I asked
Frank Brumbaugh W4LJD ro
comment on Joe s implementation
of the information outlined con-
tained in his article. Frank wrote
back:

“When calculating transmitter
current drain, the duty cycle (the
amount of time that the transmitter
is actually drawing full current

MICROPHONE

DB-25

A-B
SWITCH
BOX

Mic to DB-25 Adapter

TRANSCEIVER

Mic

DB-25

Fig. 2. VAIDCS's suggestion for using a computer A-B data switch.

during the transmit mode) must
also be taken into account, as well
as the ratio of receive (or tuning
around time) vs. actual on-air
QSO time. A 50% duty cycle is
generally assumed for both CW
and SSB to be on the safe side.
Other modes, such as RTTY, FM,
or AM, must be figured as 100%
duty cycle while transmitting.
Let's further assume that a nor-
mal routine might be tuning or lis-
tening for 50 minutes (5/6) out of
an hour’s time, while transmitting
may only occupy 10 minutes (1/6)
of that same hour. With the 50%
duty cycle of CW or SSB, the fol-
lowing formula can be applied:

Current during receive = .050
A (50 mA)

Current during transmit = 1.0
A (1,000 mA)

Battery’s rated capacity = 10
Ah (Ampere hours)

(5/6) of .050 + (1/6)/2 = Amperes
for one hour

042 + 083 = .1253 Amperes
(125.3 milliamperes) for one hour

Battery Ah divided by Amperes-
per-hour = maximum operating
time

10 over .1253 =79.8 maximum
estimated hours of operating time

“The above assumes that the
qualifications mentioned previously

are completely accurate, of
course. Any estimate of actual
duty cycle 1s simply that ... an es-
timate. Additionally, you would
not want to run your battery right
down to fully discharged. at least
not intentionally.

“Lacking a computer, you can
use a hand-held calculator and
get the same results by using the
formula shown above.

"By the way, anyone who
might be interested in pursuing
the question of the care and feed-
ing of gel cells more thoroughly
can contact Power-Sonic Corpo-
ration at P.O., Box 5242, 3106
Spring Street, Redwood City CA
94063 [tel. (415) 364-5001, FAX
(415) 366-3662] and ask for a
copy of their free technical manual
covering their line of gel cell bat-
teries. This is a very well written
treatise covering all aspects of gel
cell technology. Power-Sonic 1s
a friendly company and they
courteously provided me with a
great deal of assistance while | was
doing research for my 73 article.”

Additional note: Joe modified
his program slightly 1o reflect the

 factors Frank mentioned, i.e.,

1/6 RX vs. 5/6 TX duty cycle. If
you assume your TX to RX duty
cycle to be very much different
from these figures, then you'll
want to change Line 100 in the

program as mentioned in the
REM in Line 95.

Addition

In addition to being the least
expensive of the various battery
technologies to manufacture, the
SLA (sealed lead-acid) gel cell
packs, written about by Joe Gabus
and Frank Brumbaugh, are also
the easiest for determining how
much relative charge is left in
them. The reason for this is that
the terminal voltage of lead-acid
cells drops at a linear and predict-
able rate, from fully charged to
fully discharged, allowing us to
simply measure the voltage across
the battery to come up with a rea-
sonably accurate estimate of the
amount of usable energy left in
the battery. When fully charged,
a 12-volt SLA battery pack will
read an open terminal voltage of
13.08 V (2.18 V per cell). At 50%
charge, the 12-volt pack will read
12.54 V (2.09 V per cell), and at
10% charge, a 12-volt pack reads
11.88 V (1.98 V per cell). When
charging, the terminal voltage of
a 12-volt SLA pack will rise to
between 13.8 and 14.4 volts, de-
pending upon the actual output
voltage of the charger. (SLA bat-
tery packs are best charged with
a constant voltage as opposed to
a constant current as is the case
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10 CLS

20 PRINT PRINT “NAME OF RADIO: ™“; N$; ™ LAST COMPUTATION®; X; “HOURS WITH A*; Ah; “AMPERE

BATTERY. "

30 PRINT : PRINT : PRINT SPC(25); ™“GELL CELL COMPUTATION PROGRAM *“: PRINT SPC(5); * TO DETER-
MINE OPERATING TIME WITH YOUR RIG, BEFORE RECHARGE IS REQUIRED."

40 PRINT SPC(23); “VER. 1.1 By: Joseph T. Gabus, AB5SRE”: PBRINT

50 PRINT “TEST DATA: 12 Ah BATTERY, 1.5 AaMP TX, 0.2 AMP RX = 40 HOURS OPERATING TIME."”
60 PRINT: INPUT "“NAME OF RADIO ", NS

70 PRINT : INPUT “AMPERE HOUR GELL CELL BATTERY CAPACITY “, Ah

80 AHR = .05 * Ah: PRINT “CHARGE / DISCHARGE RATE FOR 20 HOURS = “; AHR; " AMPERES/HOUR"
90 PRINT : INPUT “TRANSMITTING AMPERES = *, TA: INPUT “RECEIVE AMPERES = “, RA

95 REM Note that the formula below assumes 50 minutes of RX time and 10 minutes of TX time.
Contest (or other high ratio transmit operations) will require a change to be made to the
formula.

100 AC = (5/6*RA)+(1/6*TA)/2 : PRINT “AVERAGE CURRENT DRAIN PER HOUR = *; AC
105 REM The next 3 lines allow for the use of the accessory(s) of your choice.
110 REM PRINT “ACCESSORY: DSP-40 CURRENT DRAIN = 1.0 AMPERES

115 INPUT *“ACCESSORY CURRENT DEMAND IN AMPERES (Default is zero)

*, ACD

120 AC=AC+ACD: PRINT AC; " AMPERES WITH ACCESSORY.”"

130 X = Ah/AC

140 PRINT : PRINT SPC(20); “APPROXIMATE OPERATING TIME = “; X; " HOURS."”

150 PRINT “HARDCOPY PRINT OUT? <¥/N> *“; : INPUT C§

160 IF CS$="Y" OR CS5="y” THEN LPRINT “RADIO “; BS, C; “AMPERE BATTERY”, INT(Y-1); ™ HOURS.”
170 PRINT *“QUIT PROGRAM NOW <Y/N> "; : INPUT AS

180 IF AS="Y" OR A5="y" THEN GOTO 210

130 GOTO 10

200 REM DATA SOURCE: *“The Gel Cell Storage Battery” - Frank Brumbaugh, W4LJD, 73 Magazine,
Pages 41-42, February, 1997.

210 END

220 REM Note that your experimental results may differ somewhat. If yvour radio quits at 72
hours, for instance, and the computed answer was 80 hours of projected operating time, then
change Line 130 to X=(Ah/AC)-8. This adds a bias to the program to compensate for the actual
parameters of your particular Gel Cell battery. Batteries will change Ah capacity with age,
temperature and percentage of charge (time since last recharge).

ABSRE'’s GELCELL.BAS program (see text).

with NiCd and NIMH cells.) As | voltage drop-off in lead-acid cells | makes it quite practical to use an | measure the relative percentage of
mentioned, this linear terminal | (again, unlike NiCdand NIMH cells) | expanded-scale DC voltmeter to | charge left in the pack. This
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ON 1HE GO

Number &1 on your Feedback card

Mobile, Portable and Emergency Operation

Steve Nowak KEBYN/5
15475 Summerwood Avenue
Baton Rouge LA 70817

Mobile HF Operations

Last month [ wrote about some
ideas for installing an HF ng for
mobile use. While using such a
station is not much different than
operating a UHF or VHF rig,
there are a few key differences.
First, a repeal of a cautionary
word from last month. Never let
vour radio operations interfere

with the safe operation of vour |

vehicle. I know that seems like
basic common sense. It's similar

to telling my son Paul N8YDQ to
be careful when he goes out. He
has no intention of intentionally
allowing himself to be injured,
but it makes me feel better to say
iL.

There are two big differences
between working a repeater and
working the “low bands.” First:
The frequencies you work are not
as clearly defined as with VHF/
UHF. Second: There is a desire to
log contacts, which normally
doesn’t exist with contacts made
on the local repeater. Each of
these, if properly managed, will
prove to be little distraction. The
trick 1s to plan ahead.

means that an easy-to-build
meter, like the one described by
Frank Brumbaugh in last
month’s “Ham To Ham column,”
can be really helpful in preventing
excessive drain-down (see 73,
October 1997).

That’s all for this month—be
sure to be with us again next month
for more worthwhile tips, ideas and
suggestions ... ham to ham!

Murphy’s Corollary: The test lead
on any multiimeter will break just
before you've finally zeroed-in on
the fault that you're troubleshoot-
ing. Having to stop and fix the test
lead is Murphy s contribution to build-
ing your patience and character!

As always, many thanks to
those readers who've contributed
their time and ideas to this
month's column, including:

Marcel Chapleau VE2GMZ
4. De Langloiserie
Blainville QC J7C 4L6
Canada

[ve2gmz @sympatico.ca]

Craig Stimson VA3DCS
302-2311 Ontario Street
Oakville ON L6L 1A5
Canada

Joseph T. Gabus ABSRE
Route 2, Box 91-A
Bowie TX 76230

J. Frank Brumbaugh W4LJD
P.O. Box 30

c/o Defendini
Salinas PR 00751

If you're missing any past col-
umns, you can probably find them
at 73’s “Ham To Ham" column
home page (with special thanks
to Mark Bohnhoff WBY9UOM),
on the World Wide Web, at: [http:/
/www.rrsta.com/hth].

Note: The ideas and suggestions
contributed to this column by its
readers have not necessarily been
tested by the column’s moderator
nor by the staff of 73, and thus no
guarantee of operational success
is implied. Always use your own
best judgment before modifyving
any electronic item from the origi-
nal equipment manufacturer’s
specifications. No responsibility is
implied by the moderator or 73 for
any equipment damage or mal-
function resulting from informa-
tion supplied in this column.

Please send any ideas you
would like to see included here to
the moderator at the address shown
at top. We will make every attempt
to respond to all legitimate ideas
in a timely manner, but please send
any specific questions, on any
particular tip, to the originator of
the idea, not to this column’s
moderator nor to 73. 73]

After playing with various ap-
proaches. | made a few decisions
that 1 felt made the operation man-
ageable. First, I decided to pick one
band and stick with it for most oc-
casions. | had mitially tried working
multiple bands, but later decided that
approach was notthe best. Iirst, this
required a multiband antenna
which had resonators for five dif-
ferent bands. While to me this
looked good. others referred to my
vehicle with its 2-meter/440 an-
tenna, cellular antennas and HF ar-

| ray as looking somewhat like *a

porcupine in heat.”

There were essentially two rea-
sons for my decision to concen-
trate on one band. First, the
multiband needed to be folded
over before 1 could pull into the
garage. As I lived in northern
Ohio at the time, this meant get-
ting out of the car in rain, snow.
etc. The Akron/Cleveland area
only gets about 30 days of clear
skies each year, so this was more
than an academic issue. A single-
band antenna with a flexible tip
could be pulled over from inside
the car by attaching fishing line
to the top of the antenna and fas-
tening the other end just above the
driver's window. Depending on
the car, either a gutter clamp can
be used, or if there is no gutter, a
magnet can hold the other end of
the line. You can open the win-
dow, pull on the fishing line, and
bend the antenna over on the way
into the garage. Even if you for-
get occas