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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'l services). Features inClude

Dip switch frequency selection.

Exceptional modulation for voice and cicss.
Very 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.

e Kit ......only $109

e TCXO option ...$40

» Wired/tested . .$188
(includes TCXQ)
Inquire about modeis
for higher frequencies.

R301 RECEIVER

» Kit only $138 — P
e TCXO option ...$40 J
» Wired/tested ...3209

(includes TCXO)

Our traditional crystal-

controlled receivers

and exciters are stilf

available for all vhf and uhf bands

CRYSTAL CONTROLLED VHF & UHF
FM EXCITERS & RECEIVERS

FM EXCITERS: 2W output, continuous duty.

» TAS51: for6M, 2M, 220
MHz kit $99, wit $169,

« TA451: for 420-475 MHz
ciiieeieeeeenae Kit $99, Wit $169

» TA901: for 902-928 MHz,
(0.5Wout) .........wit $169

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

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

For 46-54, 72-76, 140-175, or 216-225 MHz. ..............
.. kit 3129, wit $189

+» R144 RCVR. Like R100, for 2M, with helical reso-
natorinfrontend. .........ocovevvemnnen. kit $159, w/t $219.

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

« R901 FM RCVR, 902-928MHz $159, wit 5218

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

For complete info, call or write for complete catalog.
Order by mail, fax, email, or phone (9-12, 1-5 eastern time).
Min. $5 S&H charge for 1" Ib. plus add’l weight & insurance.

Get more features for your dollar with our

REP-200 REPEATER

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

bare bones repeater or

controller alonel

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, 420-475 MHz. (902-928 MHz slightly higher )
w FCC type accepted for 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 both. Great for making club
announcements! only $100,

REP-200C Economy Repeater. Real-voice ID. no
dtmf or autopatch. e KIt ORIy $795, W&t $1195.

REP-200N Repeater, Without controller so you can
USE YOoUur owWn. ............... ... Kit only $695, w&t $995

You'll KICK Yourself
If You Build a Repeater

Without Checking Out Our Catalog First!

Hamtronics has the world's most
compliete line of modules for
making repeaters. In addition to
exciiers, ﬁaa 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/Kkit, $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 cne 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. uP controller with autopatch, reverse ap, phone
remote control, lots of DTMF control functions, all on one
board, as used in REP-200 Repeater. .................$379 wit.

AP-3. Repeater autopalch, reverse autopatch, phone line
remote control. Use with TD-2. ...... e Kit $89.

TD-2. Four-digit DTMF decoder/controller. Five latching on-
off functions, toll call restnctor. ............ccoo . kit $79.

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

SUBAUDIBLE TONE ENCODER/DECODER

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

« TD-5 CTCSS Encoder/Decoder Kit ....................only $39
« TD-5 CTCSS Encoder/Decoder Wired/tested ..............$58

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

z/ &
-
Install one at the antenna and '

\\é_—‘_ 'y | "
overcome coax losses. "

Available for 28-30, 46-56, 137-152, 152-172, 210-
230, 400-470, and B0OO-960 MHz bands

LNG-( ) GAAS FET PREAMP
STILL ONLY $59, wired/tested

« Make your friends sick with
envy! Work stations they don't
even know are there.

LNW-{ ) ECONOMY PREAMP
ONLY $29 kit, $44 wired/tested
e Miniature MOSFET Preamp
« Solder terminals allow easy con-
nection inside radios.
Available for 25-35, 35-55, 55-90, 80-120, 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,
Recvg Conv Kits from $49, wired/tested units only $99

Transmitting converters
for 2M, 432 MHz.

Kits only $89 vhf or
$99 uhf.

Power amplifiers up to
50W 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 iy — — =
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 to tnp remote
equipment when an alert tone is broadcast

Small enough for emergency or portable use, it can even
be powered from a small 9-12V batlery 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 atiractive metal cabinet, AC power
adapter, and built-in speaker. It is also available factory
wired and tested.
 RWX Revr kit, PCB only ... sy Thiacar
» RWX Revr kit with cabinel, speaker, & AC adapter
o RWX Rcvr wireditested in cabinet with speaker & adapler

... $T9
e N
3138

We make many other products, too numerous fo fit on
one page. See prior month’s ad for more. Hamlironics
also makes Receivers for Weather Satellites & Wwv
and various data adapters & pwr amplifiers for radios.

Our 35" Year

amlronics, Inc.

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




KPC-3 Plus
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1200 bps - Now with more features!
* Packet, GPS/APRS, Host, KISS and WEFAX modes
* Personal Mailbox (PBBS) now supports multiple calls

There's a * Copies NWS EMWIN with optional software
Kantronics 9612 * Remote access, sensing and control with two A/D and two
Plus about to enter ”t : control lines

. - ]
ervice aboard Mir :""" E’ * KA-Node or option K-Net networking capability

o ey - e PBBS 100k, expandable with optional 512k RAM
’,’._“_—.;.:.—'J‘J"'f':'* = . * Uses external power or internal 9v battery

_. f . 3 : . * NEWUSER mode and online help

KPC-9612

v
o I— -. .
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8.2 Firmware now with

Plu S Advanced GPS/APRS UI
digipeating available

SEECEE for all 3 models!

e IR o e

® 1200 port AND second port of 4800 ~ 38,400 bps
* Most modes/capabilities of the KPC-3 Plus and POCSAG (paging)

There’s a world of digita[ communications s l;J?r?ﬁEUE design a[é{GWS the addition of another port,
fun and adu?nture that‘ only f{ams i s K,;g-Njge!ii f:pﬁit option works with multiple ports
and Kantronics makes it possible for you to * Remote access, sensing and control capability
explore 1t. No matter if you call our products e Telemetry transmission capability

TNCs, wireless modems or digital controllers, * NEWUSER mode and online help

the “Outernet™” offers a world of adventure,
including satellite communications, APRS",
DX spotting, BBS operations, WEFAX,
EMWIN, TCP/IP links, remote control and
sensing, telemetry, HF e-mail with

commercial service providers and more!

¢ Same great KAM Plus performance in an attractive new package!
* Dual port VHF/HF (1200/<=300 bps) multimode TNC
e Packet, GPS/APRS, Host, KISS, WEFAX, CW, RTTY, AMTOR,
PACTOR, G-TOR™, TOR, and Free Signal Detection for HF e-mail
* 100k personal mailbox standard, expandable with optional 512k RAM
* Remote access capability
® Real time, battery backed clock
e NEWUSER mode and online help
e New style case available for older Kam Plus units

&

1202 E. 23rd St., Lawrence, KS 66046

Commercial versions

of Kantronics TNCs are
being used in ever-
=== jncreosing numbers!

P

v e, -~

_ - tel: 785-842-7745 » fax: 785-842-2031
antronics offers a number of ways to enjoy the growing field of e-mail: sales@kantronics.com

jgital communications. Choose the unit that suits your interests and web: www.kantronics.com
ndget. All Kantronics units come with a one-year limited warranty
1d can be upgraded when firmware updates become available.
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ASTRON

SWITCHING POWER SUPPLIES

CONT. ICS WT.(LBS)
55-10 7 10 3.2
S9-12 10 12 3.4
55-18 15 18 3.6
95-25 20 25 4.2
SS-30 25 30 2.0

S5S5-25M With volt & amp meters
SS-30M With volt & amp meters

_——

9 Autry
Irvine, CA 92718
CORPORATION (714) 458-7277  FAX (714) 458-0826

ASTRON POWER SUPPLIES

o HEAVY DUTY < HIGH QUALITY « RUGGED e RELIABLE »

SPECIAL FEATURES

e SOLID STATE ELECTRONICALLY REGULATED

e FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

* CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L

o MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

e HEAVY DUTY HEAT SINK « CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD except for RS-3A

e ONE YEAR WARRANTY « MADE IN U.S.A.

www.astroncorp.com

PERFORMANCE SPECIFICATIONS

o |NPUT VOLTAGE: 105-125 VAG

¢ QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
(Internally Adjustable: 11-15 VDC)

e RIPPLE Less than S5mv peak to peak (full load &
low line)

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

« LOW PROFILE POWER SUPPLY

SL SE Colors Continuous ICS* SIIwIIIL ShIpFInq
MODEL Gray Black Duly (Amps) (Amps] Hx W x WL (Ibs.
SL-11A o . s 11 2% x 7% = 9% 12
SL-11R 5 ° 7 11 2 x 7 x93 12
SL-11S g s 7 11 2% * T% = 9% 12
SL-11R-RA s 7 11 =7 =9% 13
RS-L SERIES « POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size HHL Shippin
MODEL Duty (Amps) [Amps) HxWx Wi. [“:s.
RS-4L 3 4 31z x BV x TV 6
RS-5L 4 5 3 = BYs x 7% 7
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continuous ICS" Size (IN) Ehlnrln
MODEL Duty (Amps) (Amps) HxWxD Wt. | hsﬂ
RM-12A 9 12 9 x 19 x 8% 16
RM-35A 25 35 5% x 19 x 1214 38
RM-50A 37 50 5% x 19 % 12% 50
RM-60A 50 55 7x19 x 12" 60
* Separate Volt and Amp Meters
RM-12M 4 12 5% x 19 x 8% 16
RM-35M 25 35 D% x 19 x 12% 38
RM-50M 37 50 5% x 19 x 12% 50
MODEL RM-35M RM-60M 50 55 7 %19 x 12% 60
Colors Conlinuous IC§” Size [IN] Shipping
RS-A SERIES MODEL Gray  Black Duty (Amps) (Amps) HxWxD m.“n.l
RS-3A . 2.9 J 3 x 4% x 5% 4
RS-4A o a 3 4 3% x 62 x 9 5
RS-5A . 4 5 Je X 6% x T T
RS-74 J * 5 ;i 3% X 6% x 9 9
RS-10A . . 7.5 10 4 X 7% x 10% 1
RS-12A * . g 12 4% x 8 x 9 13
RS-12B . 9 12 4 x T x 10% 13
RS-20A L g 16 20 5x 9 x10% 18
RS-35A L * 25 35 XTI X 11 27
I RS-50A ’ 37 50 6 x 13% x 11 46
Gontinuous ICS* Size [IN) Shipping
RS-M SERIES MODEL Daty (Amps) (Amps) X W XD W, (Ibs.)
% Tt o Switchable volt and Amp meter
- RS-12M 9 12 4% X 8 x 9 13
e Separate volt and Amp meters
RS-20M 16 20 5x9 x10"% 18
: :Eggﬂ gg 35 53 111 27
- 50 6 x 13% x 11 46
__MODEL RS-35M RS-70M 57 70 6 x 13% x 12% 48
US - M A"n VHM.M SEH | Es @ Ee;ﬁﬁ ‘u';lt and Amp Meters = Output Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
to Full Loa
meEEEEEE I L e, Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. [Ibs.)
i @13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 4%, x B X 9 13
VS-20M 16 9 4 20 5x 9 x 10% 20
VS-35M 25 15 7 35 5x 11 x 11 29
VS-50M 37 22 10 50 6 x 13% x 11 46
"JS-_TIJ-!.I'I 67 34 16 70 6x 13% x 127 48
e Variable rack mount power supplies
VAM-35M 29 15 T 35 ol X 19 x 12% 38
MODEL VS-35M VAM-50M 37 22 10 50 9% X 19 x 12% 50
T & i
HS-S 3EH|ES e Bulit in speaker Colors Contineous ICS* Size (IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wt. (Ibs.)
RS-75 s » 5 7 4 X T X 10% 10
RS-10S s » 7.5 10 4 X TV x 10% 12
avien RS-12S 2 s 9 12 4% x B x9 13
RS-20S a . 16 20 5 %9 x 10% 18
MODEL RS-12S SL-115 . . 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
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Truckez-Vous Mon Boat? —N4UAU
Ham friends to the rescue for Voyageur.

Wouldn't You Really Rather Drive a BUIC? — KBKWD
Part 2: software for your interface circuit

High the Ham Way — KBOMRB
mmu:é'gmwmzw

High Impedance Voit/Test Meter — WEWTU
Here's a useful gadget to build while you wait for spring/

Amazin' Hall Tree Vertical — K5CW
Grab your coat and take your hat ...

The ZenerMeter — KA4J)
A lest set for zener and other diodes.

Cheap and Portable Loop — WVSR
... lor 20 through 40 meters.

Out of Sight, Out of Mind — WB4BNU
Discretion is the better part of neighborhood amity. Part 1: strategy.

REVIEWS

Secrets of the 224 — NOBLX
Inside MFJ's 2-Meter FM Analyzer.

Automatic Morse Station IDer
from Comm Spec — K4CHE
Perfect for fox hunting and repeaters.
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Without it

Ani ous tester for your

wallet or purse.
Bridge Over Troubled Watters

Why buy what you can buid?

On the cover: Fem Lamoureux VE2FSP’s Robin Hood, sporting a folding dipole for 20-15-10m,
was captured in Kingston, Ontario, by NAUAU while on his St. Lawrence Seaway odyssey (page
10). We'll be happy to pay for your cover photo—no matter where it's from—so get busy and start
shooting!

Feedback: Any circuit works better with feedback, so please take the time to report on
how much you like, hate, or don’t care one way or the other about the articles and

columns in this issue. G =

great!, O = okay, and U = ugh. The G’s and O’s will be

continued. Enough U's and it's Silent Keysville. Hey, this is your communications
medium, so don’t just sit there scratching your...er...head. FYIl: Feedback “number” is
usually the page number on which the article or column starts.

73 Amateur Radio Today (ISSN 1052-2522) is published monthly by 73 Magazine, 70 N202, Peterborough NH
03458-1107. The entire contents ©1998 by 73 Magazine. No part of this publication may be reproduced without
written permission of the publisher, which is not all that difficult to get. The subscription rate is: one year
$24.97, two years $44.97; Canada: one year $34.21, two years $57.75, including postage and 7% GST.
Foreign postage: $19 surface, $42 airmail additional per year, payable in US funds on a US bank. Second
class postage is paid at Peterborough, NH, and at additional mailing offices. Canadian second class mail
registration #178101. Canadian GST registration #125393314. Microfilm edition: University Microfilm, Ann
Arbor Ml 48106. POSTMASTER: Send address changes to 73 Amateur Radio Today, 70 N202, Peterborough
NH 03458-1107. 73 Amateur Radio Today is owned by Shabromat Way Lid. of Hancock NH.

Contract: By being so nosey as to read this fine print, you have just entered into a binding agreement with 73
Amateur Radio Today. You are hereby obligated to do something nice for a ham friend—buy him a subscription
to 73. What? All of your ham friends are already subscribers? Donate a subscription to your local school library!

| submit it to you know who.




Number 1 on your Feedback card

NEUER SAY DIE

I;Va yne Green W2NSD/1

Exciting Times

It’s difficult to write a New
Year's piece in November, so
you’ll get this along in Febru-
ary or March and have to
make do. As of 1/1/98, none of
the doom-and-gloommeisters’
catastrophe predictions had yet
materialized, leaving me with
little but a bunch of exciting
things to think about for the
new year. There’s so much
going on that I don’t know
what to write about next.

You already know, I hope,
that cold fusion i1s getting
warmer. When it started out
with the Pons and Fleischmann
announcement in 1989 that
they'd been able to generate
excess heat using palladium
and a simple electrolyte, both
physicists and chemists snorted
that it was impossible. There
was no theory to explain it, so
P&F had to have made some
sort of stupid mistake. Sev-
eral labs tried to replicate the
experiment and failed, quickly
papering the media with press
releases dumping on P&F. A
few labs confirmed the excess
heat, but kept quiet about it, not
wanting to upset government
funding of their other research.

Now, nine vears later, the
foremost experimenter in the
field, Dr. Jim Patterson, has a
string of patents for systems
which have been regularly
producing enormous quanti-
ties of excess heat. Professor
John Bockris of Texas A&M
was one of the first to suggest
that the excess heat might be
coming from the transmuta-
tion of elements. His fellow
professors immediately formed
a lynch mob and tried to get
him fired for making such a
crazy suggestion.

Well, 1t turns out that
Bockris was right. Elemental
transmutation has been sol-
idly confirmed. And this is
providing, for the first time, a
way to get rid of those thou-
sands of tons of radioactive
waste that have been building
up. The cold fusion cells con-
vert radioactive elements to
non-radioactive elements. That's
going to make the development
of cold fusion power sources
all the more difficult for the
oil, coal, gas, and power com-
panies to stop, even with all
the money their lobbyists are
lavishing on Congress.

Super Gardening

Another subject that has
me all excited has to do with
the different ways that have
been discovered to speed
plant growth. One of the
books In my Guide (for
which, apparently, no amount
of pleading will get vou 1o
fork over a lousy five bucks)
is a beaut by Chris Bird, Se-
crets of the Soil. Fabulous
book.

One of the products de-
scribed in the book was some-
thing called Sonic Bloom. At
the time 1 read the book | sent
a letter asking for more infor-
mation. Nothing happened. so
| almost forgot about it. But ev-
ery now and then I'd hear
Sonic Bloom mentioned, so |
dug out my letter, looked up
Dan Carlson on my phone
ROM, and called him. Wow,
was he interesting to talk with!

Dan sent me an informa-
tion package and a video,
which converted me from be-
ing interested to being really
excited. This stuff is abso-
lutely amazing!

4 73 Amateur Radio Today * March 1998

What Dan discovered was
that playing music to plants
gets them to open up and
draw in more nutrients, which
helps them to grow faster and
produce bigger, sweeter fruit
and vegetables. He was get-
ting three times the normal
growth and huge fruit and
vegetables—if you call 400-
pound pumpkins huge.

His next step was to spray
the plants with nutrients con-
taining all the minerals long
gone from our soil. The com-
bination of the music and the
spray 1s producing plants
seven times as large as nor-
mal. He now has the world
record for an indoor plant, a
purple passion plant that’s
1300 feet long! They normally
grow to about 18 inches.

His video shows tomato
plants with 500 tomatoes on a
single vine, and interviews
with a long string of exceed-
ingly happy farmers who
have been using Dan’s sys-
tem. It’s producing bigger,
sweeter fruit and faster grow-
ing plants, even under ad-
verse growing conditions.

You can get a Sonic Bloom
kit from Dan for $50, com-
plete with audio tapes, and
start growing your own giant
vegetables or whomping up a
bodacious science fair project:
Scientific Enterprises, 708-
119th Lane NE, Blaine MN
55434.

The Pyramid

Al about the same time as |
was being amazed by Sonic
Bloom, I got a book from
Acres USA called The Pyra-
mid by Les Brown. It’s a 20-
year-old book, but it's a
corker. Les built some small

pyramids and found that they
helped seeds and plants grow
faster, make sweeter fruit,
and the fruit stayed fresh
much longer after being
picked. He went on to build a
30-foot pyramid out of wood
with three floors of garden in
it.

This whole business about
pyramid power i1s weird. I've
read about it mummifying ani-
mals and sharpening razors.
Then there is the mystery of
the pvramids in Egypt, which
we could not replicate today,
even with all of our technol-
ogy. The more | read about
the pyramids, the more amaz-
ing they are.

Can the alleged power of
pyramids be used to help our
plants grow and produce bet-
ter fruit and vegetables? Les
Brown’s book says yes, and
he has the photographs to
prove it. The 80-page book is
$3 from Acres USA (#3045),
(800) 355-5313.

If vou're interested in the
Great Pyramud, you’ll enjoy a
book packed with statistics
about it. It’s a scientific as
well as a construction marvel.
I found The Great Pyramid
Speaks by Joseph Gill at
Barnes & Noble for $7. An-
other great book 1s Peter
Tompkins' Secrets of the Great
Pyramid. This is a large (416-
page), profusely illustrated book.
Dowsers has it for $30, (800)
711-9497. Graham Hancock
has also done a wonderful job
in his The Message of the
Sphinx, 350 pages, hardcover,
$27.50 from Dowsers.

Radionics

While we're dealing with
things unexplainable by sci-
ence, but which anyone not
too brainwashed to try can
prove are real, we have what
1s called radionics. With this
“power” 1t's possible to rid
fields of pests and to improve
plant growth. I've got a couple
books on the subject, but I'll be
getting more.

How 1is it possible to put a
photograph of a field into a
device and have it keep pests
from bothering the crops in
that field? Ridiculous, right?
Well, so’s dowsing. which
has been working reliably for



thousands of years and still
has no “scientific” explana-
tion. Is it even remotely pos-
sible that there are still a few
things we don’t yet under-
stand?

Look, we know that the ac-
cumulation of knowledge (and
technology) has been speeding
up. A hundred years ago scien-
tists were just as certain as
those today that they knew
the fundamentals of every-
thing. Ditto two hundred years
ago.

If you know of any out-
standing books on radionics,
let me know.

Feeding Roots

Jim Patterson, the cold fu-
sion pioneer, has a bunch of
patents in many fields, but
one of interest to farmers is
his micro-piping system for
delivering water (and nutri-
ents) directly to the roots of
plants. A bundle of tiny plas-
tic tubes can be stuck into the
ground next to a plant’s roots
and, by osmosis, will siphon
water as needed to the root
system from a jar or even a
pipe system. This is particu-
larly efficient for anid areas
where 1t’s important to keep
water evaporation to a mini-
mum. This could help open
vast desert areas to cultiva-
tion in the Middle East.

Magnets

If you've read the Davis
and Rawles book on magne-
tism, which I've recommended
in my Guide, you know that
plants growing over the south
pole of magnets grow much
faster than control plants.
Those over north poles grow
slower and tend to be de-

formed. The book is 132 pages
and is $15 from Acres USA

(#703).
I've been after Don
Lorimer, who has been lec-

turing on the power of mag-
nets to heal animals and
people, to do a book on the
subject. Once you get (o
know more aboul magnets
you're going to be taking
your freshly distilled water
and putting it in the morning
sunlight on top of the south
pole of a strong magnet before

you drink it—as I have been
doing. Don has found that the
south pole energy helps wounds
heal mcredibly fast, while north
pole energy can slow down or
stop cancer growth.

Prayer

In The Secret Life of Plants,
also by Chris Bird, I learned
that plants and humans can com-
municate. Anyone who wants (o
can prove this to themselves by
planting a couple seeds in plastic
cups. Select one seed to talk to.
Tell 1t frequently what a fast
growing, beautiful plant it is
going to make. Think about it
every now and then lovingly.
Ignore the other seed. You
can even plant a third seed
and tell it every now and then
how ugly and awful it is. Tell
it how much you dislike it.
The results will make you a
believer.

On the same level, what-
ever that is, this same force
also works on children and
animals. I suppose that, no
matter how much I've been
after you to read Kinship
of All Life by Boone, you
haven’t bothered. Spend
the $11 and get it from
Radio Bookstore (#5280),
(800) 243-1438. The Plants
book, same source, is $16
(#5300).

Gravel

John Hamaker and Don
Weaver back up what Dr.
Joel Wallach preaches in
his Dead Doctors Don't
Lie tape, plus 1n his books,
Let’s Play Doctor and
Rare Earths—Their Se-
crets to Health and Lon-
gevity. The fact 1s that our
bodies need a bunch of
minerals that are no
longer available to plants
on our farms. Farmers
have been substituting
chemical fertilizer, which
makes the plants grow, but
doesn’t provide us with
the minerals our bodies
have been designed to
use over the millions of
years they developed.

In the Hamaker-Weaver
book, The Survival of So-
ciety, they call for the
remineralization of our

farms. Weaver documents the
fact that remineralized earth

grows healthier, bigger plants,
with larger and sweeter

eralized fields give more milk

and have more meat on their

bones in a shorter time. The
book is $12 from Radio
Bookstore (#6221).

Light, Too!

Another book reviewed in

my Guide is Health and Light

by Ott. Ot was a photogra-
pher who wanted to take pic-
tures of plants and flowers.

To keep them undisturbed for

good photos he tried growing
them in a box with a glass
top. He got lousy plants. He
found that the plants required
ultraviolet rays from the sun

in order to grow strong and

healthy. His work was carried
on by Jacob Lieberman in
Light, Medicine of the Fu-
ture, where he shows that

people also need those UVs if

they are going to be healthy.
Yes, it’'s in my Guide, and
you can get it from Radio

pro-
duce. Cows fed hay from min-

Bookstore (#5430) for $17.
You'll be out in the sun with-
out your glasses for at least
20 minutes a day after read-
ing this well documented
book. Yes, I know that too
much UV is harmful, but our
bodies developed using UVs
and we need 'em—particu-
larly in our eyes.

Dirt

There are all kinds of soil,
sO it shouldn’t be any real
surprise that some sod is bet-
ter than other for plants. So
we want to learn how to pro-
vide an optimum soil for plant
growth. There are a bunch of
books on composting, which is
a way lo return your garbage
to the soil. But mostly you
want to read Bird's Secrets of
the Soil, which Acres USA re-
ally should sell. Maybe it’s out
of print. Chris died a couple
years ago, but I believe his wife
1s carrying on his work.

The bottom line, of course,
is that the better the soil, the

Continued on page 38

_ORP VFO!

High power key pad
controlled direct
digital synthesis
VFO for low
power enthusiasts

Get base station performance from your QRP rig with keypad

controlled VFO featuring:
v Keypad entry of frequency

v 10 Hz to 25 MHz frequency range

v Digital VFO with 10 Hz resolution & display
v Variable rate incremental keypad or rotary tuning
v Dual VFOs (A&B) allows cross band selection

v/ 100 memories for VFO A&B
v Keypad selection of bands
v RIT (+/- 9.99kHz)

v Size: L-4" X H-2.5" X D-0.9"

Special limited time introductory price: $149 (U.S.)

Order now and also receive the RS-232 option to control VFO
operation via your PC. Orders: 1-800-923-3423.

Info: (Tel.) 905-470-2900 (Fax) 905-470-6742.

Mo Ol

Menu Plus Inc.
1271 Denison St., Units 56-57
Markham, Ontario, Canada L3R 4B5
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LETTERS

Jim Stanley W6GH. You are
correct in your position that we
need to review and possibly
modify amateur radio as it is
today. Having been first licensed
as an amateur more than 30
years ago, I am now observing
a paradigm shift within the
hobby, that previously I would
not have expected. You are cor-
rect in your assumption that
most young people are inter-
ested 1n computers and the
Internet rather than radio. As my
nine-year-old son stated, “Radio
1s boring ... there is no video.”
Or regarding packet operation,
“Hey, this is really slow, can’t
we do this on the net?”

I personally did not own a
VHF or UHF radio until a
couple of years ago. Most of my
hamming 1s confined to high
power single point HF opera-
tion; lots of CW and usually
never operating above 20
meters. I also spend much time
on 160 meters operating my
converted broadcast transmitter
on AM. We even moved out of
the city to get away from any
restrictions on antennas so my
patch of semi-rural real estate
now looks like a antenna farm.

If we are to continue to enjoy
this hobby and the associated
spectrum made available to us,
we must begin to develop tech-
nologies and modes that are ap-
plicable to current mediums
such as the Internet and televi-
sion. Both color video and high-
speed data transmission are a
must if we expect (0 interest
young people. And let’s face it,
many of us were Novice ama-
teurs when we were young.
Amateur radio offered excitement
and the potential for experimen-
tation. For many individuals,
such as myself, amateur radio
provided the building blocks
for a career in engineering and
communications.

As an active VE with the
ARRL VEC I am painfully

Number 6 on your Feedback card

From the Ham Shack

aware of the low interest in up-
grading to General, Advanced or
Extra Class licenses. Most ex-
aminations we give today are for
codeless Technician licenses.

One of the problems [ observe
today with regard to interest in
HF operation is the cost of
equipment. A decent transceiver
from Japan costs about as much
as a Pentium™ computer loaded
with all the goodies. Which one
do you think a youngster would
rather have? Years ago most of
us got our HF start with a one-
tube transmitter, such as a 66
special, and perhaps a simple
regenerative receiver. Nowa-
days, it's difficult for most
youngsters to obtain the parts
for a station such as this, let
alone to find a kind, helpful,
older ham to Elmer them. Then
there is the problem of space for
an HF dipole, if they live in an
urban environment. The list of
1SSues is extensive,

As someone who has devoted
much effort to the CW mode
even with spark transmitters, I
must say it is a bitter pill to swal-
low, to think we must dumb
down our hobby by reducing the
proficiency requirements for
CW in favor of more partici-
pants in the hobby. However,
maybe we need 1o seriously con-
sider reducing the proficiency
for CW to five or seven wpm for
the General Class license. Per-
haps the Novice Class license
could be issued for a term of two
(2) years or four (4) years, with
only a simple technical test con-
sisting of FCC Rules and simple
visual recognition of code char-
acters; with no speed require-
ment for receiving. This would
allow Novices to operate within
confined band segments and
learn Morse code on the air, like
many of us did, in some cases
without licenses.

Perhaps offering a license tar-
geted at color ATV operation and
high-speed data transmission for
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Internet connections would be
attractive to many potential
amateurs. Alas, if we older hams
don’t take action soon, there
may be no amateur radio for our
future generations to enjoy and
learn from. I offer these ideas
only as possible solutions to
our dilemma and invite anyone
to share their viewpoint on this
subject.

Seems like a “Catch-22" situ-
ation. We need to keep upgrad-
ing our technology in order to
attract youngsters, yet it is the
youngsters who have always
been the pioneers in the hobby,
so without youngsters we aren’t
likely to have much progress. |
don’t agree that setting up even
more license classes is going to
solve anything. I also don't think
that the cost of equipment is a
serious problem. My first re-
ceiver (a seven-tuber, including
the 80 rectifier) cost about $60.,
But that was in 1938 dollars,

and that would come to around

$1,200 in today's dollarertes.
We're getting a lot of firepower
for our bucks these days. Any-
way, my proposal is 1o eliminate
the stupid and divisive class sys-
tem that the ARRL has promoted
since antiquity and issue one
amateur radio license. Period.
Then we need to get busy and
add video to our contacts. We
need faster packet. Much, much
faster. We need repeater-Internet
connections. We need duplex
operation. We need to get out of
the 1950s and into the 1990s
with our technology ... Wayne.

Steve Rudin W1WSN. There
are no REAL surplus parts
stores around; no cheap supply
of crystals at a neighborhood
store; no diagrams and descrip-
tions in an easy-to-read Radio
Amateur’s Handbook for kids o
plow through and build a 6AG7
five-watter as I did, using
Popsicle® sticks stuck in drilled
wood as a coil form; no ready
source of old receivers or mili-
tary equipment for “peanuts.”
And the thing that frightens me
the most is that as we old-timers
move on, the younger crop of
amateurs will have increasingly

fewer resources with which to
build, play and leam.

This is my 45th year in ama-
teur radio, without a break. |
have been on CW, AM, SSB,
RTTY, facsimile (beer-can drum
home-brew units), packet, sat-
ellite, FM, etc. I've chased DX,
rag-chewed, and contested.
There was lots of motivation then
... 0ld-timers who took you under
their wing, surplus counters ga-
lore, even at Radio Shack™
(where I worked), ways to work
the world on CW using a $5
transmitter and a power supply
from an old TV—and yes, things
have really changed.

I often wax nostalgic, and
thus have taken to restoring old
ham gear of years gone by. I
hope that we will have a forth-
coming generation of similar
hams, who can delve into micro-
processor-controlled imported
computerized communications
gear as well.

I still home-brew a lot of gear,
but it just doesn’t feel the same!
And shopping for parts is a lot
harder! I guess I still love the
good old days!

Rev. Harry Arsenault
KI1PLR. Your comments on
smoking hit home. My parents
smoked and they’re both dead.
Secondly, on bad doctors, I con-
cur. I have a Pharm.D., and be-
ing trained as a pharmacist, I see
my profession as that which
covers their (doctors’) buns. I
mean, “Do you really want to pre-
scribe this”” As | was pursuing
my graduate degree and working
in a retail store, 1 was fascinated
by the stupidity that could have
caused drug interactions.

John Phillips K2ZQAI. You
mentioned your mother calling
you from a long distance when
you were experiencing a pro-
found crisis that she could have
known nothing about, just to
check on your welfare. Well, 1
have an interesting story to share
with you. My 16-year-old son
and the daughter of my friend

Continued on page 79



MFE]J 300 Watt Roller Inductor Tuner

World's only 300 watt AirCore™ Roller Inductor Antenna Tuner gives
you absolute minimum SWR . . . Covers 6 Meters thru 160 Meters . . .
lighted Cross-Needle meter . . . tunes any antenna . . . 8 position antenna
switch . . . dummy load . . . balun . . . 1 year No Matter What™ warranty

Covers 6 Mefers
thrv 160 Meters!

MFJ-969

51 8995

Call your dealer for

your best price!

NEW MF]J-969 gives you MF J's
superb AirCore™ Roller Inductor and
full 6 Meter thru 160 Meter coverage!

You get everything you've ever wanted
including . . . 300 Watts PEP SSB full
featured antenna tuner, widest matching
range, lighted Cross-Needle SWR/
Wattmeter reads true peak forward
power, QRM-Free PreTune™, 8 position
antenna switch, built-in 50-Ohm dummy
load and heavy duty 4:1 balun -- ail in a
tough, scratch-proof cabinet.

AirCore™ Roller Inductor

MFJ-969's AirCore™ Roller Inductor,
three-digit turns counter and spinner knob
gives you exact inductance control for
absolute minimum SWR.

MFJ's exclusive AirCore™ Roller
Inductor has an air core that can't burn up!
You get ultra high-Q, the lowest loss, highest
efficiency and highest power handling of any
roller inductor in ham radio.

MFJ's exclusive Self-Resonance Killer™

----------

L T
keeps potentially damaging self-resonances away
from your operating frequency.

Large self-cleaning wiping contact gives you
excellent low-resistance connection without
contact arcing or burning.

Solid Y4 inch brass shaft has self-align

bearings for smooth non-binding operation.

Covers 6 Meters thru 160 Meters
The MFJ-969 covers all frequencies from 6
Meters through 160 Meters, including the "magic
band" -- the widest matching range of any full
featured antenna tuner.

Match any Antenna
You can match dipoles, verticals, inverted
vees, random wires, beams, mobile whips,
shortwave receiving antennas -- nearly any
antenna. You can use coax cable or balanced
feedlines., Has heavy duty 4:1 balun.

Lighted Cross-Needle Meter

MF]'s lighted Cross-Needle Meter shows you
SWR, forward and reflected power
simultaneously. It reads true peak forward power
and average power on 300 watt or 30 watt ranges.

Meter light has ON/OFF switch and requires
12 VDC or 110 VAC with optional MFJ-1312B,
$12.95.

8 Position Antenna Switch
MFJ's 8 position antenna switch lets you

MFEFJ-989C world famous 3 KW Antenna Tuner

MFIJ-989C More hams use MF J-989s
134955 than any other 3 KW antenna
tuner in the world!

The rugged MFJ-989C handles 3 KW
PEP SSB and covers 1.8 to 30 MHz including
all MARS and WARC bands.

Match dipoles, verticals, inverted vees,
random wires, beams, mobile whips,
shortwave -- nearly any antenna. Use coax or
balanced lines.

MFJ]'s new AirCore™ Roller Inductor,
three-digit turns counter and spinner knob
gives you exact inductance control for
absolute minimum SWR. It has an air core
that can't burn up! An exclusive
Self-Resonance Killer™ removes damaging
self resonances.

Two massive 250 pf transmitting
variable capacitors with extra wide (0.27
inch) spaced stator plates can handle 6000
volts and amps of RF current for arc-free
operation.

Lighted Cross-Needle meter lets you
read SWR, forward, reflected power
simultaneously. Read peak and average
power in two ranges,

The MFJ-989C's six position antenna
switch is made of two individual ceramic
wafers wired in parallel. Wide spaced,
heavy duty contacts handle extreme current

MFJ-962D
249°

amplifier later! Lighted Cross-Needle SWR/
Wattmeter. 6 position antenna switch, Teflon®
wound balun, ceramic feedthru insulators for
balanced lines. 1.8-30 MHz. 10%x4'/2x14/s in.

selt'?ﬁf—?&_ﬂax fed ateﬁ; random wire/
balanced line or built-in dummy load for use
through your MFJ-969 or direct to your rig.

ORM-Free PreTune™
MFEJ's ORM-Free PreTune™ lets you
pre-tune your MFEJ-969 off-the-air into a
built-in dummy load without causing QRM.
Pre-tuning into a dummy load makes
tuning your actual antenna faster and easier.

Full Size Dummy Load
The MFJ-969 has a full size non-inductive
50 Ohm dummy load.
You'll find it handy for tuning, testing and
repairing your rig, setting power level,
adjusting your mic gain and more.

Superior Cabinet
Each MFJ-969 cabinet has a new tough
scratch-proof vinyl cladding. You won't find a
tougher, longer lasting finish anywhere.
Measures 3'2x10'2x92 inches.

No Matter What™ Warranty
Every MFJ-969 is backed by MFJ's famous
one year No Matter Whar™ unconditional
warranty. That means we will repair or replace
your MFJ-969 (at our option) no matter what
for a full year.

Call your dealer for your best price!

Use your barefoot rig now and have
capacity to add a 1.5 KW PEP SSB

and voltages. We've never burned one up!
MFJ's heavy duty current balun has two

Free MFJ Catalo

E\'Eﬂ!rﬂ.ﬁ'f dealer/Free Catalog . . . 800-647-1 Sﬂg

giant 2' inch toroid cores with Teflon® wire
connected to ceramic feedthru insulators.
You can use balanced lines without core
saturation or voltage breakdown.

A full-size 300 watt non-inductive 50
ohm dummy load is built-1n.

Has convenient flip-stand. 10%/ax4"2x15
inches. Backed by MFI's famous one year
No Matter What™ unconditional warranty.

http://www.mfjenterprises.com FAX: (601) 323-6551
] year uncﬂncf!ltiﬂnai warranty
guarantee (less s/h) on orders from MFI +Add s/h

30 day money back

Our 25th Year!

MFJ ENTERPRISES, INC.
P.0. Box 494, Miss. State, MS 39762

(601) 323-5869; 8-4:30 CST, Mon-Fri
Technical Help: (601) 323-0549
E-Mail: mfj@ mfjenter

Prices unf specifications subject to change. ©I1997
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FJ Enterprises, Inc.

MF] ... the world's most trusted name in antenna tuners



Number 8 on your Feedback card

A QSL for Chuck

Chuck:

Hi! How you doing? Hey! Thanks for the con-
tact on the Mir repeater last Thursday! | have a
great story o go with it.

| saw a short story on the Colorado AMSAT
Net Web page. It said that Chuck KIQAG had
worked Mir on a rubber duck! That gave me all
kinds of hope to work the Mir repeater on my HT
with my home-brew yagi.

When | returned home after reading the Colo-
rado AMSAT Web page at the Salt Lake City Li-
brary, | started to program my FT-530 for the Mir
space station repeater frequency. | went into VFO
(A) and programmed the uplink frequency with
the 141.3 PL tone. Then | went to VFO (B) and |
programmed the downlink frequency. My plan
was to toggle back and forth as | worked the
Doppler shift with the arrow keys. Not a bad plan
for a first attempt. This could work, if | didn't lose
my place making the up- and downlink Doppler
shifts.

| checked the latest Sat-Track prediction for
the Mir space station. | found that the best pass
for my location in Salt Lake City, Utah, was at
1241-1252 UTC, local time 5:41 a.m. through
5:52 a.m. at a maximum elevation of 45.4 de-
grees, This would be the best pass of the day, |
wake up at 5:30 a.m. every day anyway,” | thought.
“No problem for me to work this pass. I'll still have
time for a donut!” Yeah, right.

Well, at 5:00 a.m. | woke up and was still very
tired. Knowing that my alarm was still set for 5:30
| went back to bed. At about 5:37 the alarm clock
finally woke me up. | got up and let the dogs out.
It was now about 5:40 a.m. | was still not dressed
when | let the dogs back in. That's when | saw
the clock in my ham shack. It was 5:43 a.m. Mir
was up—and | was not!

| grabbed my FT-530 and quickly put on a fresh
battery. | slipped on my shoes without tying them.
| headed out the front door of my house, then
ran back into the house to get my truck keys. My
five-element yagi was on the front seat of my
pickup truck and if | were going to make this pass
work, | needed it. | opened the door of the pickup.
| quickly connected the coax cable to the HT and
turned it on. That's when | heard, “KIGAG.”

“It's Chuck!” | said to myself. My antenna was
still fiat on the seat of my truck! | quickly pointed
the antenna straight up into the dark sky. | toggled
to VFO (A) and | called, "KIQAG, KC7QFS, Hi
Chuck from Paul.” | toggled back to VFO (B) but |
didn't hear anything. | waited for what seemed like
one or two minutes (but it was really about 10 sec-
onds), then | remembered to make a Doppler shift
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on the downlink, | quickly made a Doppler shift,
toggled back to VFO (A) and made another Dop-
pler shift. Then | called Chuck one more time and
toggled back to VFO (B). That's when | heard
Chuck say "KC7QFS, KIQAG.” It was about 5:48
a.m.

| walked out of the driveway into the street to
get a better line of sight with the Mir. | looked up
into the clear November sky. | could see the space
station Mir moving across the blackness. Push-
ing the VFO and making other Doppler shifts was
failing as Mir moved behind the mountains.

But | did it! | worked the Mir repeater with my
friend Chuck at his home in Colorado! Plus, | did
it with an HT on only two watts!

| was doing an end-zone dance in the street.
It was then | realized | was still in my pajamas
with a radio in one hand and a five-element yagi
in the other—and a single thought in my head:
Did | lock myself out of the house?

Yes, | once worked the Mirin my pajamas! How
it got in my pajamas, I'll never know ... with apolo-
gies to Groucho Marx.—de Paul Michelsen
KC7QFS.

Ham RF Exposure
Guidelines
(Effective January 1, 1998)

The FCC has published OET Bulletin 65,
Evaluating Compliance with FCC Guidelines for
Human Exposure to Radiofrequency Electromag-
netic Fields,” Edition 97-01, August 1997. Supple-
ment B, “Additional Information for Amateur
Radio Stations,” was available in November.

For the latest news and linkage to related Web
sites, visit the ARRL RF-Safety Web page at
[hitp:www.arrl.org/news/rfsafety]. To obtain the
FCC documents refer to the FCC site at [http:/
www.fcc.gov/oet/dockets/et93-62/] and go from
there.

As part of the implementation of these new
guidelines, there is a new Form 610 series, dated
Sept. 1997. There are three new forms in this
series: Form 610 is for basic transactions, Form
610-A is for operating privileges for foreign na-
tionals, and Form 610-B is for club stations. These
new forms must now be used for all licensing
transactions (as of January 1, 1998). The new
forms all contain a statement to the effect that
the applicant understands and complies with the
new RF Safety Regulations. The new Form 610
series can be obtained on the FCC WWW site at
[hitp://www.fcc.gov]; the ARRL Web page at
[hitp://www.arrl.org]; by contacting the FCC Cen-

tral Phone Service at 1 (888) CALLFCC (225-
7245); by writing the FCC at 1270 Fairfield Road,
Gettysburg PA 17325-7245; or by contacting the
ARRL.

There are several key dates to remember.

1. New licensees after January 1, 1998, must
be in compliance with the new regulations at the
time of first licensing. That is, the applicant will
certify compliance by the act of signing off on
the new 610.

2. All those licensed prior to January 1, 1998,
will have to be in compliance with the new RF
exposure regulations whenever a new Form 610
is filed for license renewal, upgrade, or other
modifications.

3. All stations, new or old, must be in compli-
ance with the new regulations no later than Sep-
tember 1, 2000. This date must be met whether
a Form 610 has been filed previously or not.

From an article in December 1997's MarcKey,
newsletter of Manteca (California) ARC.

Lack of Interest?

While conducting a study of sexual behavior,
a researcher interviews an amateur radio opera-
tor.

“Can you tell me when you last made love?”
she asks.

“Nineteen fifty-nine,” he answers.

Having heard something of the lack of inter-
est in sex prevalent among amateur radio enthu-
siasts, the researcher is sympathetic. “That's an
awfully long time!” she says.

“| suppose,” says the ham, glancing at his
watch, “but it's only twenty-one fifteen now.”

From ARNS Bulletin, January 1998.

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

Q. An antenna expert told me that the best
antenna for my ham is a thing called a die pole.
He explained how to make it even better by add-
ing extra elements, but | can't figure out how to
connect them.

A, Actually, if it has more than two elements it
is no longer a dipole. Much less a die pole. The
easiest thing to do would be to get your wife to
hold a third element in close proximity to the cen-
ter of the antenna formerly known as a dipole.
She will most certainly resonate when you trans-
mit, which is why this type of antenna is known
as a naggi.

Q. In building a kit, how do you know which
component is which and where it goes on the
printed circuit card?

A. It's a lot easier than it looks. Just put com-
ponents anyplace where they will fit. When
you're finished you will have to send it back to



the manufacturer to get it fixed anyhow, so why
wasle a lot of time?

Q. I've just bought a new whip for my mobile
ham. A friend told me it probably needs to be
swarred in. How do | do that?

A. | bet your friend has a CB, right? We frown
on CB talk here in the ham community. The cor-
rect terminology is VSWR, pronounced "“V-S-W-
R" for “vertical standing wave ratio,” or "S-W-R"
for short. This is the ratio of the standing waves
(on the transmission line) to unity, or the input
power. To measure them, try operating while you
are standing vertically. If you hit the repeater
better than when you are sitting, then you need
to adjust your height. If you are hitting it about
the same, then your VSWR is OK and your an-
tenna is VIZ-WARRED in.

Each month the Doctor will answer the most
interesting questions from readers. Questions
may be edited for length and clarity, which is why
many of them disappear altogether. Address your
questions to the Doctor in care of this publica-
tion.

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

Top 10 Reasons to
Operate QRP

10. The power output will match your 10-foot
whip.

9. You can't afford a big amplifier.

8. Your hearing aid battery will run your rig.

7. You joined Big Guns Anonymous.

6. Your whole rig will fit inside your micro-
phone.

5. RF burns will heal quicker.

4, “That's not a lapel pin—that's my rig!”

3. You can still have fun during an emergency.

2. People can get “up close and personal” with
their speakers.

1. You can operate from all 10 “most wanted”
DX countries!

TNX Dennis W. Murphy KBELZW.

So You Think KDKA Was
First?

Most people believe that the first commercial AM
station was KDKA in Pittsburgh—when Frank
Conrad 8XK started playing records on the air for
his friends and neighbors back around 1920. KDKA
may have been the first station to receive a com-
mercial broadcast license, but there was a thriving
commercial station in existence 10 or more years
before the government began regulating radio.

This station was in San Jose, California. It
began broadcasting in 1909, using a crude spark
transmitter. When it received its formal call letters

it became 6XE, later KQW. Today it is KCBS, San
Francisco.

Dr. Charles Herrold ran a radiotelegraph
school in San Jose. In 1909 he began a regular
schedule of voice and phonograph music to call
attention to his school. His broadcasts, in those
pre-vacuum tube days, were received by the
same crystal sets used to receive spark gap
Morse code.

By 1911, Dr. Herrold had developed a
quenched spark generator consisting of a cop-
per tube surrounding a precision-machined car-
bon rod. He immersed this spark gap in alcohol
and he water-cooled the entire device. He ap-
plied modulation with a multiple-element, water-
cooled carbon microphone in series with the high
voltage supply.

Because of the alcohol bath and precision tol-
erances the arc carrier wave produced by this
transmitter was considered to be exceptionally
pure. One person described the signal as being
inaudible unless modulation was applied.

Voltage for the transmitter was—at first—sto-
len, via a hooked stick, from a 600 VDC trolley
line running outside a second floor window. Later,
the trolley company installed permanent service
to the station along with an electric meter. At one
point, Herrold said, his transmitter consumed 9 kW
from the electric supply.

Dr. Herrold kept up a regular schedule of mu-
sic and news for over a decade. Besides broad-
casting to the ham radio operators, he
established a public listening hall several miles
away in downtown San Jose. Since the loud-
speaker had not yet been invented, people lis-
tened to his broadcasts on telephone handsets
located throughout the hall.

Dr. Herrold's operation had all the trappings
that distinguish a commercial broadcasting sta-
tion. A local phonograph store supplied popular
records for him to play on the air in return for
mentioning the source of the records. Local mu-
sicians sang and played songs over the air. Dr.
Herrold read news from the local paper. He sold
cash advertising to department stores and food
markets. He documented the size and location
of his audience by inviting listeners to write in for
a gift certificate that could be redeemed at a
merchant near the listener, Over 4000 of these
certificates were distributed. One of his sponsors,
a candy company, promoted a specific type of
candy on his programs. They claimed the sale of
this item increased not only in San Jose, but in
communities all up and down the Pacific coast.

These broadcasts developed enough of a
reputation that when Dr. Lee deForest was un-
able to get his vacuum tube transmitter operat-
ing in time for the 1915 San Francisco Pan-Pacific
Exposition, he used Dr. Herrold's fransmissions—
almost 50 miles distant—to demonstrate his new
vacuum tube receiving apparatus. Throughout the
run of the fair, Dr. Herrold's station was on the air
at least eight hours a day.

Unfortunately, Dr. Herrold's apparatus would
not function at wavelengths below 600 meters,
so when the FRC established the present AM
broadcast band in the 1920s, Dr. Herrold gave
the KQW license to others who had sufficient

capital to purchase new Western Electric™
equipment. At first it was used by the First Bap-
tist Church of San Jose to broadcast its Sunday
services. Later, the station added farm and agri-
cultural news to the schedule. In the 1940s, KQW
was sold to the CBS radio network and in 1951 it
became KCBS.

Author’'s Note: This information comes from a
collection of Dr. Herrold's papers that | found at
work, compiled and published by a journalism
professor in San Jose. The reference is KCBS—
Broadcasting's First Station, Records and Docu-
ments Supporting the Claim by Charles D.
Herrold that He Established the World's First
Radio Station in San Jose, California, in 19089,
which is now KCBS.

This article, by Lou Schneider N6YMQ, ap-
peared in the September 1995 GEARS News-
letter, and was reprinted in the ARNS Bulletin,
April 1997.

Spark Gap Cure Outlawed

Treating pain with a spark gap transmitter is
illegal. So said federal officials who have halted
sales of a device called The Stimulator.

The Stimulator was advertised on television
as a pain reliever. The US Attorney's office con-
tended that the apparatus is essentially a camp
stove igniter that emits nothing more than an elec-
trical spark.

But a spokesman for a firm that distributed The
Stimulator claimed that it emits a charge to pro-
vide electromagnetic stimulation and that testi-
monials from customers say it does alleviate pain.
The government did not buy the explanation or
the testimonials. It declared that a spark gap will
not cure any ills and ordered sales of the item
halted immediately.

Via FCC Press Release; Harmonics, June
1997.

WANT TO LEARN CODE?

Morse Tutor Gold from G.G.T.L. 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 guided nearly 20,000 hams and prospective
hams around the world through proven structured lessons and a
variety of character, word and conversation dnlls. Straight forward
menus make the process simple and fun.
*Thus program features easy and speedy self installation; random
character dnlls with the characters yvou select; and you can create
vour own dnlls or umport text files. You can type what you hear or
copy by hand and see the results one line at a oume. Pick the
Farmswaorth or the standard method, select the tone frequency most
comfortable for you or select your coda speed in tenths ofa word per
minute. For all DOS computers. You are always in command.
Certified

bv Morse Tutor Golid uses your mtemal speaker
- or sound board. And, 1fvou use a sound board
Morse Tutor Gold supports volume contral,

Sound Blaster and the Sound Blaster Compatbilsty

Logo are trademarks of Creative Technology Lid

Available thru dealers, the ARRL, or send 529.95
+ 54 S&H (CA residents add $2.32 tax) to;

GGTE, P.O. Box 3405, Dept. MS, Newport Beach,
CA 92659 Specify 5 Yy or 3 f; inch disk.

CIRCLE 183 ON READER SERVICE CARD
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Number 10 on your Feedback card

Truckez-VVous Mon Boat?

Ham friends to the rescue for Voyageur.

hese days, 1 can’t believe I ever
I went sailing without a ham ra-
dio on my boat—Ilike I did for a
few years when I was not a ham. For-
tunately, in 1997, when I started a
planned 2000-mile cruise down the St.
Lawrence River via Halifax, Nova Scotia,
to the Chesapeake Bay, I did have a
ham rig. My trip turned out to be a di-
saster, but the support of my many
ham friends kept it from being worse.
The trip started on June 9, 1997, but
the background for it had developed
even before I was a ham. My wife Lee
KD4DZX and I had retired on our
Cape Dory 40 in 1986 and headed
south. The first couple of years, we
sailed and made many friends, but we
were always sad when we parted since
we knew we would probably never see
them again. In 1987, we tried to sail
from the Bahamas to Bermuda, a five-
day ocean passage, where we were (o
meet a friend who was flying in. The
weather turned bad, though, and we
had to change our landfall to the USA.
All the time, we were fruitlessly trying
to use VHF to get a message to the
friend that we weren’t going to arrive
in Bermuda. Obviously, no one heard
us 300 miles out to sea!
10 73 Amateur Radio Today = March 1998

Then, in the winter of 1987-88 1n the
Bahamas, I met Bob KA30CS, sailing
the Malulani, who dramatically changed
my boating life. Bob showed me how he
was able to keep daily contact with
friends back home on his ham radio.
More important, he showed me that I
could get vital information from a
place called the Waterway Net—
weather reports which were not avail-
able on VHF in the Bahamas, due to
the remoteness of most of the islands,
and the latest information on customs
procedures.

[The Waterway Radio and Cruising
Club meets at 0745 Eastern time on
7268. For more information, contact
Club Secretary Peter Nevins N3BBB
at 1693 Anne Court, Annapolis MD
21401-6512 (SASE is nice) or E-mail
petenevins @aol.com. The CW net meets
on 7128 at 0700 and is less formal. ]

Twice I heard a ham relaying life-
saving information to a Coast Guard
helicopter. In one case, a person had
been severely injured by an outboard
motor—but with the help of hams he
was quickly evacuated by helicopter.
The other case was a ruptured appen-
dix. Far from the nearest town, the per-
son might have died if the Waterway

Sam Ulbing NAUAU
5200 NW 43rd St.
Suite 102-177
Gainesville FL 32606
[nduau@afn.org]

Net had not been there to organize
help. I was convinced.

Although I had wanted to be a ham
since the 8th grade, I had never got
around to doing it. I realized it was
time to get in gear. That summer I
worked on my code. It was not easy,
but I persevered and in July 1988
passed my Novice (KC4GJZ)—only
to learn that if I wanted a reciprocal li-
cense to operate in the Bahamas, I had
to have a General ticket. Help!

I knew the theory would not be a
problem, but could I make 13 wpm by
November, when we were due to
leave? Out with the tapes, boring; bet-
ter was W1AW-—at least it had stories
that were interesting. Memorizing has
never been my strong point. I knew 1
had to do more. So I made the ultimate
sacrifice: I got the key out and got on
the air! I recall that first QSO—Lee
says she thought I was going todie of a
heart attack I was sweating so much
and breathing so hard. I had wrntten
down what I had planned to say:

“GM, my name 1s Sam. My QTH is
Naples FL. Your RST is nnn” ... a
chance to ad-lib!

It worked great, except my first con-
tact was with KA3OUL, from Mars,



% Wireless Video Headquarters

MicroEye CCD Camera &

Transmitter Combo =

We married together one of our guality
CCD cameras, a sensitive electret micro-
phone and a small TV transmitter to give

c::be

World’s Smallest TV Transmitter you a super neat - and tiny - all in one,
Perfect video transmission from a transmitter you can hide under a quar- | ‘knows all, sees all, hears all’ package!
ter and only as thick as a stack of four pennies- that’s a nickel in the pic- | Small enough to fit into a cigarette pack
ture! Transmits color or B&W up to 150’ to any TV tuned to cable channel | and powerful enough to transmit up to
59 with a solid 20 mW of power. Crystal controlled for no frequency dirift 150’ to any standard TV set. Tunable to operate on TV channels 4,
with performance that equals law enforcement models that cost hundreds | 5. or 6 and runs on 9 to 20 VDC. The sensitive mike picks up nor-
more! Deluxe model includes sound using a sensitive built-in mike that mal voice within an average size room. Ideal for private detectives,
will hear a whisper 15 feet away! Units run on 9 volts and hook-up to investigators, hobbyists, babysitters, model rocketeers, RC air-
most any CCD camera. Our cameras shown below have been tested to planes and other uses limited only by your imagination. Camera
mate perfectly with The Cube and work great. Fully assembled. module is fully wired and the transmitter unit is an easy to build kit
C-2000 Video Transmitter CUDe........ovvrvsvrrnrrnns....$89.95 | 18! §OBS l0gETEN In N GVENING. 'ncludes al parts, handsome jet-
. : : ack case and clear, concise instructions with ideas for use. And,
C-3000 Video and Audio Transmitter Cube................ $149.95 don't forget, our CCD cameras are very sensitive to IR light - just
: add the IR-1 IR llluminator kit for see-in-the-dark operation!
CCD Video Cameras ME-2000 MicroEye TV Transmitter Combo ........$§149.95
If you're looking for a good quality CCD board ]
camera, stop right here! Our cameras use top Wavecom : ' '
quality Japanese Class ‘A’ CCD arrays, not Wireless Video
the off-spec arrays that are found on many .
e pther cameras. You see, the Japanese suppli- and Audio
ers grade the CCDs at manufacture and some manufacturers end up Transmission
with the off-grade chips due to either cost constraints or lack of buying Svstem
‘clout’. These cameras have nice clean fields and excellent light sensitivi- | Transmit extremely clean
ty, you'll really see the difference, and if you want to see in the dark, and sharp video and
these are super IR (Infra-Red) sensitive! Available with Wide-angle (80%) | audio up to 300 feet. Wavecom transmits in the 2.4 GHz band
or super slim Pin-hole style lens. Both run on 9 VDC and produce stan- | ysing FM and circular polarization for state-of-the-art transmission.
dard 1 volt p-p video. Add one of our transmitter units for wireless trans- There is no fading, ghosting, humming, buzzing or picture rolling
mission to any TV set, or add our Interface board (below) for Audio when using the Wavecom. System consists of two parts, a trans-
sound pick-up and direct wire connection to any Video monitor or TV mitter unit and a receiver unit. Switch selectable 4 channel opera-
video/audio input jacks. Fully assembled. tion allows use of multiple Wavecoms in the same geographic area.
CCDWA-2 CCD Camera, wide-angle lens..................... $99.95 Connections are video and audio in and out using standard RCA

CCDPH-2 CCD Camera, slim fit pin-hole lens..............$99.95 phono jacks. Includes AC wall plug adapters, patch cords, coax

cable jumper, TV antenna A/B switch and complete hook-up
CCD Camera Interface Board instructions. Fully assembled with one year warranty.
Here's a nifty little kit that eases hook-up of your

The Wavecom Sr. has all of the features above plus adds the
CCD camera module to any video monitor, VCR capability of transmitting your TV/DSS/VCR remote control signals
or video input TV set. The board provides a volt- from the receiver unit back to the transmitter unit. This is great for
age regulated and filtered source to power the controlling your DSS satellite receiver or VCR from any room in the
camera (CCD Cameras require a stable source house. We also offer the small internal transmitter module assem-

of power for best operation), sensitive electret condensor mike for great bly for those who wish to make their own concealed video transmit-

sound pick-up and RCA Phono jacks for both audio and video outputs. ter system. Module is about the size of a couple of matchboxes and

Runs on 11 - 20 VDC. includes microwave patch antenna.

1B<1 Intertnce Hoard Kib.....ccciiiisisismiimssimsiis $14.95 | WC-1 Wavecom Jr. Wireless System........ nsranasens $189.95
WC-5 Wavecom Sr. with Remote Capability........$239.95

Budget TV Transmitter WC-TX Transmitter Module Assembly.................$105.00
Transmit audio and video to any TV set with this fully —
ﬁ RAMSEY ELECTRONICS, INC.

| assembled transmitter. Although not tiny, it still offers
793 Canning Parkway Victor, NY 14564

: some neat features. Takes standard 1 volt p-p video
| and audio and transmits on any UHF TV channel of

o your choice from 17 - 42. Has rugged metal case, Call for our free catalogue or visit us on the web: www.ramseyelectronics.com
|ncludas AC adapter whip antenna and even RCA phono plug patch v
cords! Can also run on 12 VDC. Toll-free Order Service: 1-800-446-2295

VS-2 Video and Audio Sender, Fully Assembled......... $29.95 Sorry, no technical info or order status at this number

IR llluminator for CCD Cameras For Tech Info or Order Status, Call the Factory Direct
See in total darkness with one of our CCD video Phone ( 7 15) 924-4560

cameras and this IR illuminator! IR light can't be Fax (715} 924-4555
seen, illuminate the scene with IR and a CCD camera §

, i - AR : T : ORDERING INFO: Satistaction Guaranteed. Examine for 10 days, if [sll(e_Jaz
sees’ just fine. The array of 24 extra high intensity not pleased, retum in original form for refund. Add $5.95 for shipp -
LEDs are invisible to any’bﬂd}l’ - except for aliens and GEEF—'EI"! Runs on 12 - handling and insurance. Orders under $20, add $3.00. NY residents

VDC. llluminates similar to that of a bright flashlight. add 7% sales tax. Sorry, no CODs. Furmﬁi orders, add 20% for sur-

IR-1 IR Nluminator Kit $24.95 ' face mail or use credit card and specify shipping method.




Pennsylvania, and naturally that en-
tailed a joke about being in Pennsylva-
nia and not on the planet. Whoa, there:
No one said Novices had to copy
jokes. Did he say the planet Mars?
Thank goodness for QRN; I did a
hasty “Sri no CPI, QRN, 73” and went
for an Extra-Strength Tylenol™/! But 1
hung in, finally passed the General test
and began to enjoy the benefits of ham
radio. Little did 1 realize the dividends
that would accrue for my trip in 1997.

From the log of Voyageur:

June 9, 1997, 0855: “Cleared Sodus
Bay harbor, set sails, doing 5 knots.”

I planned to spend several days sail-
ing from Sodus Bay NY to Kingston,
Ontarto, where [ would pick up
George W2TOH and Mimi N2RNC,
and then head down the river. This
would give me a few days to finish the
jobs I had postponed when I suddenly
had to fix a sick starter two days ear-
lier. The boat was bristling with ham
gear: two two-meter rigs, my HF rig,
and two QRP rigs which I hoped to use
when I got to the islands of the Gulf of
St. Lawrence.

The sail across Lake Ontario was
pleasant, a nice light breeze and clear
skies. It was a good start because Lake
Ontario can be very rough—more than
one boat has sunk there. In June fog is
common but that day it was not very

Photo A. W2TOH loading assorted antenna
parts.
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thick, so it was easy to spot the freighters
crossing my path.

George, at his cottage in the Thou-
sand Islands, and I maintained a regu-
lar sked on the Watertown (New York)
repeater. I have found that on Lake
Ontario, two meters 1S much more use-
ful than marine VHF for a number of
reasons. In general the average ham is
a better, more polite operator, and the
frequencies are often less crowded. On
eastern Lake Ontario the most impor-
tant reason 1s the existence of the
Watertown repeater. While this re-
peater is located several miles inland,
its antenna is 2000 feet high. This
meant that with my 55-foot-high mast-
head antenna 1 was able to reach it
wherever I sailed on the east end of the
lake. [My two-meter (and marine
VHF) antenna is a home-brew ground
plane vertical copied from the ARRL
Handbook. 1 have used it for five years
now, and find 1t works as well as the
expensive commercial ones. |

Marine VHF communications with
land stations. on the other hand, was
limited. Only the Coast Guard has an-
tennas high enough to pick up my sig-
nal in the middle of the lake, but of
course they don’t handle “idle chit-
chat”"—just life and death emergen-
cies. Also, I could not file a float plan
with them, but was encouraged to call
them if my boat started to sink!

I wanted a better way to stay in touch
with the world while I was out of sight of
land, so I filed my float plan with George
and checked in with him every two
hours. I knew if I had a problem 1 could
call on 147.255+ and even if George was
not by the rig, there were lots of other
hams listening who would relay a
“MAYDAY™ if it came to that.

The two-meter rig is a reassuring
piece of gear on a boat, I found I was
also using mine for planning purposes.
My starter problem two days earlier
looked like it might delay the schedule
for picking up George and Mimi. Al-
though I was not near a phone, I ap-
prised George of this during our
regular morning sked. He knew every-
thing that was going on almost as soon
as it happened.

Part of my routine on longer cruises
IS to give a position report at least

weekly to the Waterway Net on 40
meters. This net was started to serve
boaters in the southeastern USA and
Bahamas. Now, more and more of its
thousand-plus members are going
elsewhere but still want to keep In
touch. One day, after I had checked in
to let the net know I was about to start
my trip to Nova Scotia, I got a call
from Randy N@ILI, on Oui Si. I hadn’t
seen Randy since the Bahamas in
1993. He said he was sailing along the
East Coast and expected to be in Nova
Scotia around mid-August. Would 1 be
there then? How nice! Here I was go-
ing single-handed to a distant place,
and already a rendezvous was set up
with an old friend!

Ham radio was also the reason
George and Mimi would be going
along. George had been a work ac-
quaintance in 1979, but had retired and
I had not seen him for years. One day
in the Bahamas, we met a boat and got
to chatting with its non-ham owners.
When they learned we were originally
from Rochester NY, the inevitable ques-
tion was asked: “Do you know ... 77 This
time we did! I told them I had known
George since before I was a ham, and
would they please let him know my
call? A week later, George called me
on the net and we reestablished our
friendship. When I moved the boat to
Lake Ontario, we talked daily on two
meters and became good friends.

The St. Lawrence River is about 600
miles long and drains the Great Lakes
into the North Atlantic via the Gulf of
St. Lawrence. Halifax, Nova Scotia,
where | planned to meet Lee for vaca-
tion, is 400 miles farther. The river starts
out only a few miles wide, but with a
strong current and much commercial
traffic.

Any ship wishing to go to a port on
the Great Lakes must use this river. By
the time it enters the Gulf, it’s 60 miles
wide. In the first 180 miles downriver
to Montreal, there are seven locks de-
signed for oceangoing ships. Small
boats are allowed to use the locks, but
few concessions are made to these
littler vessels.

It 1s advisable to have three people
on board: two to handle the lines and
one to run the boat. George and Mimi



were to go as far as Quebec City, 150
miles downstream from Montreal where
the river starts to widen. They would
be line handlers, and George had the
additional title of radio officer.

While my two-meter antenna worked
well, my HF antenna left something to
be desired. I had never chosen to cut
my backstay to make it an antenna, be-
cause | felt it was not wise to tamper
with a major piece of structural gear
(although many do with no problem).
But I knew many boats with vertical
backstay antennas and weak signals,
so I had settled on a coax-fed inverted
vee hoisted partway up the mast. It
was neat and worked well on 40
meters, but was useful only at anchor.
Further, it was very weak on 80 meters
even though it tuned up. Several of my
friends wanted to follow me on this trip.
[ needed a better “underway” antenna
that would work on several bands.

At George's suggestion, | tried a
ladderline-fed dipole cut at about 40
feet. Why 407 Why not? It was a nice
length. I have a tuner on board so |
could match the antenna, and 1 had
found calculations of antenna length
did not mean much on the boat. The
metal rigging changes everything. My
old mmverted vee had the lowest SWR
when it was about 26—not 33—feet
long. Using a ladderline feed greatly
improved the 80-meter signal. The fact
that the ladderline runs inside along
the boat’s hull to the stern did not ap-
pear to hurt the signal. I hoisted one
leg of the dipole with a lead from the
top of the mast and ran the other along
the deck. This “lazy inverted vee”
worked and became my ship’s antenna.

George also worried about my abil-
ity to communicate if I lost my mast or
if the antenna wire broke and, since I
planned to do most of this trip alone,
he wanted an antenna that was simple
to put up. He loaded a flock of Hus-
tlers and other parts aboard the boat
(Photo A) and said he would concoct
the “Foxhole Antenna” during the trip.

My planned trip required many
charts. I owned 150 but needed four
more. One reason for going to
Kingston was to meet up with John
VE3LGS., on Tumblehome, whom |
had met via the Waterway Net a couple

of years earlier. John had a friend who
had the charts I needed and would let
me borrow them. Charts are a major
investment for sailors, at $15 each, and
I was glad not to have to buy them,
since I would pass through the area
they covered in less than a day.

June 13, 1500: “Anchored in Kingston
harbor. Will clean boat, cash travelers’
checks, review plans with Mike”

Kingston 1s a lovely tourist town
with lots of sights, restaurants, and en-
tertainment. It is also home for Mike
VE3MBYV, on Ben-Varrey. 1 had first
met him and his XYL, Ursula, in
Marsh Harbour, Bahamas, when I
needed to fix a rip in a sail. Ursula had
a sail sewing machine on board and of-
fered to do it. Now Mike was taking
me to the store for groceries. Perhaps
he had an ulterior motive, as he was
scheduled to be my crew from Halifax
to Maine later in the trip.

While waiting in Kingston, I noticed
a boat with an unusual antenna system
on the stern (Photo B) so I dinghied
over and met Fern VE2FSP, on Robin
Hood out of Montreal. He showed me
his home-brew 20-, 15-, and 10-meter
dipole, which he could fold up out of
the way, or let the arms down to use.
As soon as Fern learned 1 was going
downriver, he brought me aboard so he
could point out some good places to
know about on the trip.

Photo B. VE2FSP with Robin Hood and
its folding dipole antenna.

June 15, 1000: “All provisioned, charts
on board, fueled up. George and Mimi
due to board at noon and we will head
downriver.”

Sailing through the Thousand Is-
lands is one of the wonders of the
world. If you haven’t done it I recom-
mend it (there are many tour boats and
places to rent boats). Operating /MM
is fun and for US citizens a recipro-
cal 1s not needed—just be sure to add
/VE3 to your call. It took full attention

-----------

Photo C. Bluenose Il—or floating antenna towers?
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to control the boat through some of the
narrow spots with swirling currents
and it made me wonder how the early
explorers ever got up the river without
motors. That night we “dropped the
hook” 1n a quiet cove and used the
Watertown repeater to let VE3LGS
know our QTH and that all was okay.
The next day we’d be out of range of it
and depend on HE.

The next few days we motored or
sailed down the river, past towns, some
big and busy, but most small and
sleepy. Always lots of current. My boat
only does about six knots, but we
found that a two-knot current helped
us to make many miles each day.
Along the way we passed the Bluenose
11, a replica schooner from Lunenberg,
Nova Scotia, that was on a special tour
of Canada. I looked at its two 90-foot-
high masts and couldn’t help wonder-
ing how an antenna would work up
there (Photo C).

We settled into a daily routine. In the
morning I'd pass our position and sta-
tus usually to the Waterway CW net
and in better conditions also to the
SSB net. I generally preferred CW be-
cause it i1s more fun and in last
summer’s conditions was more reli-
able. Ed AD4FJ, whom I've known for
several years and have yet to meet,
would E-mail my status to Lee. (Will
she ever learn CW and upgrade her
Codeless Tech, so we can talk di-
rectly? Not to put the pressure on or
anything ...)

Much of the time, George was busy
working on his “Foxhole Antenna.” If I
understood all his technical jargon, it
was a like a dipole but made with two
Hustlers. “After all, a Hustler is a reso-
nant device like a wire but a lot
shorter.” The 1dea was to use one Hus-
tler as a vertical antenna and the other
as a horizontal counterpoise mounted
with a bracket on the stern rail.

He would have preferred to mount
both horizontally at the top of my
mast, but the tradeoff of using the mast
for sailing purposes instead of an an-
tenna tower won out! George spent a
lot of time tuning for the frequencies I
needed, and he used my new “Voltage
Booster” (as described in my July
1997 QST article) to power his test
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gear so that he didn’t have to run a 12-
volt extension cord. George tried to
make the antenna “idiotproof” by mark-
ing the exact lengths of the whips. He
told me this was so that in an emergency
[ would not have to think, but I won-
dered if there was another message
there about my antenna skills!

June 18,0630: “Near Trois-Rivieres—
Forward water tank empty but we will
be in Quebec City tonight.”

We knew we were in Quebec prov-
ince now because almost all the VHF
traffic was in French. The current and
wind were strong, causing big waves,
and we were motoring into the wind.
One of the classic places to “use cau-
tion and go through only in good
weather” is the Rapids Richelieu. Here
a rock bar lies across the river. A chan-
nel has been dredged out of the rock
and all the current funnels through it.

“Perhaps the best solution
was just to ship the boat to
Chesapeake and have it fixed
there.”

June 18, 1100: “Hard going in the
waves. Good to have a faithful engine.”

At 1300, disaster strikes! The trans-
mission breaks. One minute the boat
was moving and the next we were
drifting toward the shallows. Quickly
George took the wheel, while I went
forward to get some sails up so we
could at least maneuver to avoid the
shallows. I called the Canadian Coast
Guard on VHF (fortunately their op-
erators are bilingual) and they ar-
ranged for a tow into Quebec City.
Repairs took a week and cost a lot of
money, so I was feeling pretty low. But
George and Mimi were determined to
keep my spirits up, and they took me
on a tour of old Quebec. On Friday,
they had to leave and I was on my own.

Peter, a local sailor I had met, took me
to a bank so I could get some money for
grocery shopping. They needed to see
my driver’s license, and that’s when di-
saster struck again: I had lost it! I re-
membered that the last time I used it
was at the bank in Kingston so I called
VE3MBYV and asked him to check.
The next day on 7268, I learned “no

license.” Oh, boy, first the starter, then
the transmission, now the driver’s li-
cense. Surely this is the end of it. But ...

June 24, 0800: “Underway again.
Peter sailing with me to Gros Caucona.”

The weather was nice, but there was
no wind so we motored all the way. It
was midnight and pitch-black dark
when we motored through the Traverse
de Saint-Roch. It is in this very narrow
part of the river that the current is its
strongest, up to eight knots. That’s
taster than I can motor, so I was using
my GPS and radar as well as eyeballs
to make sure I did not stray out of the
channel.

June 25, 0400: “Arrive at Gros Cau-
cona. Temperature 49 degrees.”

That afternoon as Peter climbed up
to the dock to catch his ride home, he
said, “Now that you’re into the saltwa-
ter part of the river, you’re going to
find it is a lot colder and foggier.” Oh,
great!

June 26, 0800: *“18th day of the trip
and all alone. Sunny and warmer with
wind forecast NW 10 to 20. Should be
good sailing. Had good SSB with
George on 7220 and Mike on 7055 (1
am /VE2 so 7055 §SB is okay). Also a
nice CW with Kitty KD3UL, she will
E-mail Lee. Expect to leave at 9 a.m.
with a fair tide.”

For the next three weeks I would be
salling alone, in open waters with har-
bors far apart, on a part of the river that
was cold and foggy. Ham radio would
be my main method of contact with the
outside world. I was nervous but ex-
cited as I motored out of the harbor
and slowed the motor to 1200 rpm so |
could hoist the sails.

Disaster strikes again! The motor
takes off all on its own and revs up to
3000 rpm or more. I try to stop it (on a
diesel you pull a lever to cut off the fuel).
Nothing. White smoke is pouring out the
exhaust as the engine happily revs up.
Will it finally just explode? How do I
stop it? After 10 years (maybe it was 10
seconds—I'm not sure), the engine fi-
nally slows down and I can stop it.

OK, don’t panic now ...

The engine has stopped, so it won’t
explode, but I don’t dare start it again.
Fortunately, the breeze is from the



right direction and the current is with
me. It’s 50 miles to the next harbor, so
at five knots plus two for the current |
should get there in seven hours—if the
wind holds. Except that the current
will change in about seven hours. In
any case, I will need to get a tow and
I'd better start letting people know so
they can change their plans.

This seems like a major problem;
perhaps I'll need a new engine. 1 call
the Coast Guard. It’s the same voice |
heard on my call the week before. I ex-
plain today’s problem and say I am go-
ing to sail to Rimouski but will need a
tow 1n and is there a mechanic there?

In the process of explaining, I men-
tion that I will use my ham radio to
pass other messages. The voice says,
“What'’s your call?” Turns out he is
Andre VE2ABK, and he will try to
help. Half an hour later, Andre calls to
say he has called the marina at
Rimouski and has arranged every-
thing. My next call was on the Water-
way Net frequency. I knew the net was
over, but there i1s usually someone lis-
tening. Sure enough, I got Claire
KC4LBZ. She would call Lee to tell
her the bad news.

Nothing to do now but sail and think:
How lucky I was that both problems had
occurred just after 1 had passed through
dangerous waters. How scary it is to
have a runaway engine and not be able
to stop it. I began to realize how much
support | was getting from my ham
friends on this trip and how nice it was
to be able to pick up the mike (or key)
and talk to a friend when 1 was in need.
It was dark by the time the towboat got
me into Rimouski.

Being broken down in a remote town
in Quebec 1s less than ideal 1if vou do
not speak French. 1 had to ask the ma-
rina to call a mechanic. One said he
would be there by noon, but he never
did show up. I learned he was some-
times not very dependable. The sec-
ond-best mechanic was out fishing for
“several days.” The third-string me-
chanic, a ship’s mechanic from a
freighter, said he would look at it as
soon as he could, but was busy with
two other boats and really did not
know much about my kind of motor—
it was too small.

Photo D. Voyageur awaiting the truck. Just visible are the ladderline to dipole on deck
and the “Foxhole Antenna™ on stern rail.

After a long-distance call to a me-
chanic in the States, I learned that my
problem was probably a bad injector
pump. Now the difficulty was de-
fined—but how to fix it? More long-
distance calls and I learned that if I
could somehow get my boat towed 60
miles back upriver and get the mast
taken down, there was a marina that
would call a mechanic to come from
Quebec City, 100 miles away, to fix it.

It was beginning to look like a very
expensive and time-consuming repair
Job. And there was still the language
problem. I was beginning to feel over-
whelmed. Perhaps the best solution

Photo E. VE2ABK with his daughter.

was to just ship the boat to the Chesa-
peake and get it fixed. That too would
be expensive, but probably no more so
than fixing it here—and if repairs took
a month at Rimouski it would be too
late to finish my trip anyway.

The following morning, | passed my
plight to the CW net and also to
VE3LGS, VE3MBYV, and W2TOH on
SSB. Suddenly things began to look
up. VE3MBYV suggested I truck the
boat back to Kingston. It was cheaper,
the mechanics speak English and, best
of all, Mike had done a similar repair

job on his boat and offered to help me.

[ thought if I did that, I might be able

o
------

.

R s
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to salvage some of the summer sailing
and of course I would learn a lot frem
working with Mike.

The next day Mike told me he had
talked to a marina: There was a slip for
me, we could do the engine work, and
there was a mechanic who would
counsel us. He had also called the die-
sel dealer to check parts availability.
But how to find a trucker? “Truckez-
vous mon boat?” wouldn’t cut it in
Rimouski. VE3LGS said he knew a
company that was nearby—as well as
the owner. A few phone calls and it
was arranged. All this time, AD4F]
was sending E-mails to Lee.
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CIRCLE 41 ON READER SERVICE CARD

June 30, 1100: “Boat hauled out
onto land and the mast taken down.
Truck due July 3.”

Now I had a chance to try the “Foxhole
Antennas” (Photo D). They worked, but
not as well as the “lazy inverted vee”
hoisted on deck. I used a broom at the
stern, a six-foot pole I found in the
trash at the bow, and a boat hook
which extended to eight feet in the
center. The 40-foot legs hung over the
ends of the boat. I realized that if the
boat were floating instead of on land,
the ends of the dipole would be drag-
ging in the water and the antenna most
likely would not have worked at all.

Working on the boat that afternoon, |
heard “Hello, Voyageur!”’ and looked out
to see a guy in a tee shirt (Photo E). “Hi,
I'm Andre VE2ZABK, the Coast Guard op-
erator who handled your calls. T thought
I'd drive down and see how you are mak-
ing out and if I can help.” We chatted, I
showed him my “shack”™ and we swapped
QSL cards. I know every time I look at his
card, I will have a lot of memories.

July 4, 0930: “Boat and I arrive in
Kingston. Mike and Ursula here to greet
us.”

Mike had arranged for the mechanic
to come to the boat that afternoon. It
was all downhill now. Mike and I spent
two days removing the injector pump,
with him doing most of the dirty work.
A week to get it repaired gave me time
to do other things, like re-rig the boat
and make new vacation arrangements
for Lee. All this time, as you can imag-
ine, the boat was a mess. Cooking was
out of the question, but Mike and
Ursula came to the rescue again, by
having me over for dinner most nights.
Two more days of dirty work and an
hour of the mechanic’s time got the en-
gine running like new with no damage
done by the runaway.

Lee changed her vacation to come to
Kingston and, to celebrate, George and
Mimi drove over to Kingston to join
Mike and Ursula and us for lunch.
(John was away sailing.) Mike finally
got to sail, but only back to Sodus Bay
instead of to Maine. Maybe next year?

Well, that was my trip. A small sail-
ing story but one that showed me the
benefits of being a ham. I'll never go

=

to sea again without a ham radio! &



Number 17 on your Feedback card

Wouldn't You Really Rather
Drive a BUIC?

Part 2: software for your interface circuit.

hile it is somewhat beyond
the scope of this Basic Uni-
versal Interface Circuit article

to cover the gambit of programming tech-
niques required to produce a slick radio
control program, I have included a few
things that should be of help in understand-
ing ICOM’s CI-V and Kenwood control
software requirements. And who knows? It
may be just the incentive some of you need
to continue experimenting and writing just
such a program.

Part of my reason for “rolling my
own” software is that inevitably I'll
find I want to do something that a
commercial package won’t allow, and
without source code ... well? Also, in
keeping with my objectives in starting
this project, I wanted to explore the con-
trol software requirements a bit to In-
crease my understanding of how my
radio(s) worked, and writing my own
software is certainly the most cost-
effective approach to that.

To do all this, the first step I needed to
accomplish (after getting the interface
working) was to acquire an ability to dis-
play data from the radio in some usable
form. My ICOM manuals told me that

the data was 1n hexadecimal format, as
are commands, etc., so I used the Win-
dows™ terminal program to save the
data to a file which 1 later viewed un-
der DEBUG (DEBUG displays file
data in a hex format). I wanted to see if
the data looked at all like the radio
manual’s description, and it did—sort
of.

Eventually, the terminal program
and DEBUG routine proved tedious,
so I came up with the QBASIC rou-
tines for ICOM radios shown below:

Port initialization. Note: This usu-
ally has to be run once per session.

OPEN “COM1:1200,N,8,1,CDO,
CDS0,0P0,RS,TB1024,RB1024"
FOR RANDOM AS #1

Check for Receive buffer characters.
PRINT LOC(1l), #1

Write Receive buffer to a string for
display.

a$ = INPUTS(LOC(1)), #1

Display input string in hex format.
Fori=1 to len(a$):

L. VanProoyen KBKWD
8330 Myers Lake NE
Rockford Ml 49341

PRINT HEXS(ASC(MIDS(as$,1,1)
})ip
PRINT ™ "::next i

Command string constants. Note: rad$
(radio ID) is radio specific. Hex 48 is for
the IC-706.

hdrS$S=chr$ (&hfe) :radS=chr$
(&h48) :
cad$S=chr$(&hel) :=end$=
chrs (&hfd) :
nulS=chr$(0) : fgwS=chrs$ (5)

Write a frequency (146 520) to radio (see
below for data format and protocol).

PRINT #1, hdr$;hrdr$;rads$;
cads$; fqw$;nuls$;chrs$ (&h52) ;
chr$ (&h46) ;chrS (&h01) ;end$;

Send commands to radio (see radio
manual CI-V info for command codes;
also below).

PRINT #1, hdrS$S;hdrS;rads:;
cad$; chrs (&h{command}) ; chr$
(&h{secondary code if needed
}) ;end$;

To make things easier, I chose
QBASIC because it's bundled with
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‘Sample QBasic Frequency Write and Display Program
‘for ICOM Radios with CI-V Remote Jacks .. KBKWD.
‘This program was tested on the IC-706 and IC-756
‘(with CI-V address changed to 48h, Auto Baud selected
‘and Transcieve ON) using a

‘Compaqg Aero Notebook Computer B8-10-97.

OPEN *“coml:9600,n,8,1,cd0,cs0,ds0,0p0,rs,tbl024,rbl024" FOR RANDOM AS #1

hdr$ CHRS (&HFE) : rad$ = CHRS (&H48): cad$ = CHRS (&HEQ) : end$ = CHRS (&HFD)
nuls CHRS(0): fgw$ = CHRS(5): fgr$ = CHRS(3)
W U AnS = "% B = WS

Il

SCREEN 1 ‘set up the big screen

‘FOR 1 = 1 TO 4096: NEXT i ‘add delay if necessary
PRINT #1, hdr$; hdr§; rad$; cad$; fgr$; end$; ‘get initial freqg data
‘FOR 1 = 1 TO 4096: NEXT i ‘more delay here if required

WHILE w = 0 ‘start the main loop
IF LOC(1l) > 10 THEN
CLS
LINE (75, 70)-(250, 100), , B ‘draw box around freq display area
ip$ = INPUTS(LOC(1l), #1)
END IF

IF LEN(ip$S) > 10 THEN ‘update frequency display
freqS = RIGHTS$(ip$, 11) ‘make sure enough data gets transfered
LOCATE 12, 15

PRINT HEXS (ASC (MIDS(freq$S, LEN(freg$) - 1, 1)));
PRINT HEXS (ASC (MIDS (fregS$S, LEN(freg$) - 2, 1))); ™=.=;
PRINT HEXS (ASC(MIDS(freq$, LEN(fregS) - 3, 1)));

m$ = HEXS (ASC(MIDS (freq$, LEN(freg$S) - 4, 1)))
PRINT LEFTS(m$, 1); *,*"; RIGHTS(mS, 1); ‘put a comma between khz & hz
PRINT HEXS (ASC(MIDS(freq$, LEN(freg$) - 5, 1)));
PRINT * MHz":;
ips = “*
LOCATE 2, 2: PRINT “ICOM Frequency Control Program - K8KWD”
LOCATE 24, 1: PRINT * f-key to Enter Frequency *“;
LOCATE 25, 1: PRINT " Q-key to Exit “;
END IF

BS = INKEYS$ ‘scan for keyboard inputs
IF B$S = “f* THEN ‘we want to do a frequency write
LOCATE 5, 10
FOR 1 = 1 TO 33: PRINT ™ "; : NEXT 1 ‘clear screen area
LOCATE 5, 10
LINE INPUT “Enter Freq MHz.kHz “; c§
15 = 0 ‘this was a pesky little problem with my math
d = INSTR(cS, *.*) ‘figure out where decimal point is
IF d >= 1 THEN ‘add a little trap for garbage keyboard entry
mS = LEFTS(cS, d - 1): k§ = MIDS(cS$, d + 1) ‘split MHz & kHz
ma = FIX(VAL(mS)): ka = FIX(VAL(kS)) ‘make them into numbers
IF LEN(kS) = 1 THEN ka = ka * 100
IF LEN(kS) = 2 THEN ka = ka * 10
IF LEN(k$) = 4 THEN
1% = ka MOD 10: ka = ka \ 10

END IF
IF LEN(kS$) = 5 THEN
ka = ka \ 10: i5 = ka MOD 10: ka = ka \ 10

END IF

IF LEN(kS) = 6 THEN ka = ka \ 1000

IF LEN(kS) > 6 THEN ka = 0
db5 = ma \ 100: il = ma MOD 100: i2 = (il \ 10) * 16: i3 = il MOD 10
db4 = i2 + i13: il = (ka \ 100) * 16: i2 = ka MOD 100: i3 = i2 \ 10
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db3 = 11 + i3

LOCATE 6, 20

LOCATE 6, 20
PRINT #1, hdr$; hdrs;

END IF

WEND

db2 = ((i2 MOD 10) * 16) + i5

FOR i = 1 TO 33: PRINT ® ™; : NEXT i ‘clear screen

PRINT #1, CHRS$ (db2); CHRS (db3); CHRS (dbd4); CHRS(db5); end$;
FOR 1 = 1 TO 4096: NEXT i ‘add a little recovery delay

PRINT #1, hdr$; hdr$; rad$; cad$; fqr$; end$; ‘update freqg display
END IF ‘end of if freqg write

IF BS = *O" THEN w = 1 ‘that is all folks

rad$; cad$; fqw$; nuls;

Sidebar 1. Sample ICOM CI-V control program listing, ICOMTST.BAS.

most recent versions of DOS, and
therefore on many computers. While it
1S not generally installed with Win-
dows 95, if you snoop around the
“CAB" files on 95’s distribution disk,
you should be able to find 1t included.
QBASIC worked fine for my experi-
menting (and my imtial control pro-
gram), so long as [ remembered to start
it from (the DOS prompt under) Win-
dows. For some reason, trying to ac-
cess ports directly from DOS causes
my computer to go to lunch—some
missing driver, I suspect.

ICOM control software

[ continued experimenting with the
CI-V system by coding test lines as
shown above and saving them to a file
(so I could recall them later). By com-
menting out (*) lines, editing others,
skipping to QBASIC’s “Immediate”
screen to try other things, etc., I was able
to find out a lot about the data formats,
required protocols, etc.—things you
need to know to write control software.
Many of these types of details were not
intuitively obvious to me from the infor-
mation contained in my radio manuals.

Most of what I was able to figure out
about the ICOM CI-V command struc-
tures and data formats is as follows:

General command format.

hdrS hdr$S radS cad$S cb$
sc$S {datal} end$

Where: hdr$ = FE (hex); cad$ = EO
(computer’s address); rad$ = 48 (hex
IC-706 address); cd$ = hex command
byte; sc$ = hex secondary command,
end$ = FD (hex terminator byte)
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1COM Freguesncy Comtre]l Program - RERD

Photo F. Computer display showing fre-
quency control and display for an ICOM IC-
756 using the basic universal interface with
the sample program “ICOMTST.BAS" (see
Sidebar 1).

Note: See radio manual for specifics
on command and secondary code values

(cd$ and sc$) and your default radio
address (rid$).

Frequency data format: five data bytes,
ascending byte order, descending byte value
order with 1/2-byte BCD digit coding.

DBl DB2 DB3 DB4 DBS

Where: DB1 = 10 Hz & | Hz BCD
digits; DB2 = 1 kHz & 100 Hz BCD
digits; DB3 =100 kHz & 10 kHz BCD
digits;: DB4 = 10 MHz & 1 MHz BCD
digits; DB5 = 1000 MHz & 100 MHz
BCD digits

Example: To write 147.525 MHz,
the command string would be FE FE
48 EO 05 00 50 52 47 01 FD.

Example: To write 3.795123 MHz,
the command string would be FE FE
48 EOQO 05 23 51 79 03 00 FD.

Note: Spaces are shown between the
hex value bytes for clarity only. The
frequency write sequence is 11 bytes to-
tal length. Also, note that for frequency
writes, the secondary command field is
used for data.

Radio output data format.

hdr$ hdr$ cad$ rad$ nuls$
{data} end$

Where: Values and formats are simi-
lar to those in transmit.

Example: The radio outputs frequency
data whenever the VFO knob is oper-
ated. For my IC-706, setting the VFO
to 146.520 results in the radio generating
a final data block that looks like this:

FE FE 00 48 00 00 00 52
46 01 FD
20 73 Amateur Radio Today » March 1998

Note: This data looks a lot like the
command string for frequency write,
except that the radio inserts zeros in
the cad$ and command fields to com-
plete the eleven-byte data block.

Miscellaneous commands—Set Mode.

hdr$ hdr$ rad$ cad$ chr$
(&h{mocde cmd}) chr$S(&h{sub
cmd}) end$

Where: {mode cmd} and {sub cmd}
values are included in the radio’s
manual.

Example: To set CW mode, for ex-
ample. the command block looks like:

FE FE 48 EO Oe 03 FD

Nore: The data stream received by the
computer after sending this command
looks something like this: FE FE EO
48 FB FD. The “FB” in the fifth byte
position indicates the command was re-
ceived OK. The radio returns “FA™ in
this location in case of error.

Miscellaneous commands—Get Frequen-
Cy.

hdr$ hdr$ rad$ cad$ chr$S
(3) end$

The radio replies with the following
data:

FE FE EO0O 48 03 00 00 52
46 01 FD
when the current frequency happens to
be 146.520 MHz.

Note: The “03" command is echoed
back in the command byte field.

Miscellaneous commands—Get Mode.

hdrS hdr$ rad$ cad$ chr$
(4) end$

The radio replies with the following
data:

FE FE EO 48 04 05 01 FD

Note: Mode data is contained in the
sixth byte field as “05” (which trans-
lates to FM mode). The mode codes
follow those used to Set Mode. and are
included in the radio manual. The fifth
byte again echoes the Get Mode com-
mand. The seventh byte (“017) indi-
cates normal filter selection. If a
narrow filter were selected, this byte
would be “02". Again, this information
as well as more “Miscellaneous Com-
mands” should be in the radio manual’s
"Remote Jack (CI-V) Information™
section.

I understand there’s a CI-V reference
manual available through [COM’s parts
department, and it might be a good in-
vestment for those contemplating devel-
opment of a more comprehensive control
program. As for me, I was able to meet
my basic objective with a few addi-
tional formatting and decoding func-
tions to deal with keyboard entry and
screen display of frequency data.

Kenwood control software

Kenwood radios are perhaps easier
to write control software for because
command and data formats are in
ASCII text format. This means you
can use a standard terminal program
such as that bundled with Windows to
send commands and display data, al-
though a custom program to enter and
display data in a more “user friendly”
format is much nicer to use.

Obtaining a manual for Kenwood’s
IC-232C might be a good investment
for those whose primary interest is in
Kenwood radio applications. This
manual includes quite a bit of com-
mand reference which would be useful
in developing Kenwood radio control
software. The TS-50 uses a subset of
commands that many Kenwood radios
use, and I have included those of
which I am aware below:

General command structure.

All commands must be in upper-
case letters and are terminated with a
semicolon (;). Many commands per-
form dual functions. e.g.. they can be
used to both read and write data.

ID;

Returns radio identification number:
ID004;

for the TS-440, for example.
ID013;

for the TS-50, for example.

IF;

Returns current status in a 35-char-
acter string such as:

IFO0001850000XXXXX~-
015000X0701000XXXX;

Where: “X” inserted here for type-
setting purposes means blank space,
would normally appear as gap or un-
occupied. The first eleven characters



‘Sample QBasic Frequency Write and Display Program
‘for the Kenwood radios .. KBKWD.

‘This program was tested with the TS-50 using an
‘IBM ThinkPad Notebook Computer 6-18-97.

OPEN “coml:4800,n,8,2,cd0,cs0,ds0,0p0,rs,tbl024,rbl1024* FOR RANDOM AS #1

SCREEN 1 ‘set up for big screen display
‘this seems to work for most displays .. CGA to VGA

PRINT #1, “FA;*; ‘get VFO A’'s freq for initial display

WHILE w = 0 ‘this is the main program loop
IF LOC(1) > 10 THEN
‘draw box around frequency display area
CLS
LINE (75, 70)-(250, 100), , B
ip$ = INPUTS(LOC(1l), #1) ‘read input data
END IF

IF LEN(ip$) > 13 THEN ‘update frequency display
fregS = ip$ ‘make sure enough data gets transfered
i = LEN(freqg$)
LOCATE 12, 15
PRINT MIDS(fregS, 6, 2):
PRINT *.”;
PRINT MID$(freg$, 8, 3); *,":; MIDS(freg$, 11, 3);
PRINT * MHz";
ipg = % ‘zero the input string after getting data
LOCATE 2, 2: PRINT "“Kenwood Freguency Control Program - K8KWD*
LOCATE 24, 1: PRINT ™ f-key to Enter Frequency *“;
LOCATE 25, 1: PRINT "™ Q-key to Exit *;

END IF

bS = INKEYS ‘scan for keyboard inputs
‘this routine loocks only for £ or Q
‘note lower & upper case distinction
IF b$ = "f7 THEN ‘do a frequency write
‘clear out the screen area for display
LOCATE 5, 10: FOR i =1 TO 33: PRINT ™ “; : NEXT 1i1: LOCATE >, 10
LINE INPUT “Enter Freq MHz.kHz *; c$
d = INSTR(cS, “*.”) ‘figure out where decimal point 1is
IF d >= 1 THEN ‘*add a trap for bad keyboard entry
mS = LEFTS(cS, d - 1): k§ = MIDS(cs, @ + 1)
‘split data into MHz & kHz components
IF LEN(m$) = 1 THEN hdr$ = *“FAQ0000* ELSE hdr$ = “FAQ000”"

IF LEN(kS) = 0 THEN tl$ = “FAQ00000;"

IF LEN(kS) = 1 THEN tl1$ = *00000;*

IF LEN(k$) = 2 THEN tl$ = “0000;*

IF LEN(k$) = 3 THEN tl$ = "000;*"

IF LEN(kS) = 4 THEN tl1l$ = *00;*

IF LEN(k$S) 5 THEN t1$ = ™0;”*

IF LEN(kS) = 6 THEN tl§ = *;*

LOCATE 6, 20: FOR i = 1 TO 33: PRINT * *“; : NEXT i: LOCATE 6, 20

PRINT #1, hdr$; m$S; kS; tl$5;
HAES = %5 mb. = "% k§ =%z £l = °
FOR i = 1 TO 4096: NEXT i ‘add some recovery time delay
END IF
PRINT #1, “FA;”"; ‘request VFO A frequency update
END IF ‘end of if frequency write

IF bS = "0” THEN w = 1 ‘*end the program
WEND

Sidebar 2. Direct frequency entry and display program for the TS-50, KNWDTST.BAS.
73 Amateur Radio Today * March 1998 21




CAPTURE IMAGES LIKE THIS DIRECTLY
FROM SPACE ON YOUR PC!

J internal Systems and
Portable, External {Paraliel
Port) Systems Avaiable for
IBM Compatibles

< Capture Full Satelsts
Resoluton (-1 Mies with
NOAA Satelces) with cither
System

J Professional Software with
“Foimt and Glhck™ User Inier-
face, Mouse Support Satel
iite Tracking, Zoom, GIF and

Binary Output, Falsa Colonza-

tion, Ponter Support, Gng-
ding, IR Temperature Calibra-

tion, Animation, Much More...
\d PLL Circuitry Automatically
Provides Ruler Siraiﬂ ht Im-

ages. No Comphcaled Timing

Satlings Reguired.

IJ Simple Antenna Used for
NOAA and Mateor Satallitles

NO Dish Required.

MultiFAX"

T -I-

0 SVGA to 1024x 7682256

J Recerve High Resoluton

images from NCAA, Meteor

(Russa), GOES, and Meteo-
sal Saeles ano HF Fax

' Receners. Antennas,
Downconverters, and Feed-
homs also Avarlable Sepa-
rately or n Complete Sys-
Iems

ol Internal Demodulator with
Software only $289. Mult-
FAX Programmable Satellde
Receiver. Jusl $248)

- Call, Write, or Fax for
Completa Information
Download the above and
dazens of other images (as
witll as software and current
orbilal elemeants) from our
home page at

hitp.i .
rontiernet.neti-multifax/

30 Steele Road
Victor, NY 14564

Voice: 716-425-875%BBS after 5PM) Fax: 716-225-6198

represent frequency in the same for-
mat as “FA” above. Characters 12
through 16 are not used. Characters 18
through 21 represent RIT frequency in
Hz, with the 17th giving the direction
as plus (+) or minus (-). Characters 22
and 23 indicate RIT/XIT status respec-
tively; zero = off, one = on. Character
24 1s not used. Characters 25 and 26
indicate memory channel number.
Character 27 indicates whether the ra-
dio is In receive or transmit; zero = re-
ceive, one = transmit. Character 28
indicates current mode (see mode
command above). Character 29 indi-
cates function similar to function com-
mand described above. Character 30
indicates whether scan is on or off;
zero = off, one = on. Character 31 indi-
cates 1f split mode is on or off; zero =
off, one = on. Characters 32 through
35 are not defined.

FA;

Returns current VFO A frequency as:

FA00014317000;

for 14.317000 MHz, for example.
The frequency data is in an eleven-

representing the 10 GHz value, and the
rightmost, the 1 Hz value.

FA[data];

Writes a frequency to VFO A. Note
that there are 11 data digits that must
be filled (using zeros as appropriate)
for this command to work. It’s possible
with the TS-50 (and, I suspect, other

Kenwoods) to write frequencies to the
1 Hz level.

FB; and FB[data];

Same as FA: and FA[data]; as descnibed
above, except that these commands read or
write frequency data from/to VFO B.

FN[Cmd Code];

Function command, selects VFO A/
B or Memory. FNO; = VFO A. FN1; =
VFO B. FN2; = Memory mode.

MD[Cmd Code];

Mode command, sets Communica-
tions mode. MDI1: = LSB. MD2: =
USB. MD3; =CW. MD4: = FM. MDS5:
= AM. MD6; = FSK.

digit format with the leftmost digit RX;
| N Commands rig to receive (see TX;
chassis ks Rack Sheives command).
5| Cabinet Kits Rack Equipment Ie & NO TUNERS
Al NO RADIALS ;
| Assembled Cabinets Antenna Grounding Kits 0@# NO COMPROMISE SP[Cmd Code];
! Slope Box Kits Tower Mounted Box Kits Hﬁﬁ' PRICES START AT $49.95 Sets Spllt mode on or off. SPO, = off.
Il UHF & VHF Antenna Dipole Hanaers & SEVEN EXCELLENT REVIEWS T
Y _ _ e C:Q#“ JUST DON'T HAPPEN BY cHaNCE || SP1; =on.
| Power Divider Kits ~ Other Enclosures ﬁ,ﬁ‘* CALL US FOR A FREE CATALOGUE
Small sheets Aluminum and Brass ' ‘é:-,f# 88 review ll‘! 73, Oct. 1984; ?:3. aepl. 1985; ” March 1986 )
UHE / VHE Antenna Parts | v~ CO. Dec. 1988; W.A. Mar. 1991; 73, Nov. 1994; 73, Apr. 1896 TX:

ASK ABOUT OUR NEW ISOTRON 1680C!

BILAL COMPANY [\!

|  Switches radio to transmit. Once sent,
the radio remains in transmit until the

Byens Chassis Kits

Charles Byers K3IWK 137 MANCHESTER DRIVE

5120 Harmony Grove Road « Dover, PA 17315 FLORISSANT, COLORADO 80816 RX: command 1s sent (or power ofl).
Between 8PM and 9:30 PM EST. Eves {3 £9) Ca7 ante ’ ¥ v
E-mail k3iwk@juno.com ' CIRCLE 42 ON READER SERVICE CARD Pro gram Iistings

CIRCLE 222 ON READER SERVICE CARD

Ve NeCad Lady - N6WPA
Losing your source of power?
Have your old case refitted with NEW cells and $ave!
Convert your pack to NiMH!
Same size pack — HIGHER capacity!
*Handhelds *LapTops *Commercial Radios *Camcorders
*Portable Scanners *Test Equipment *Power Tools
*Any Special Application
NEW replacement packs & Individual cells also available!

Finally, I have included a listing of my
QBASIC program, “ICOMTST.BAS”, as
Sidebar 1. It shows how I keyboard-enter
and display frequency data for my ICOM
radios. Photo F shows the computer
display presented by this program.
Similarly, I've included a listing of
“KNWDTSTBAS” as Sidebar 2. This
shows a similar implementation for the
Kenwood radios.

I will be happy to provide ASCII

Call for a price list! @3] | | copies of these listings on IBM dis-
s 17052 Alameda Drive Perris, CA 92570 — kette to those who send me a blank
oW (909) 789-0830 FAX (909) 789-4895 | disk and self-addressed, stamped dis-

CIRCLE 141 ON READER SERVICE CARD kette mailer. Have fun! 73]
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Number 23 on your Feedback card

Getting High the Ham Way

ncouraged by “Rocket Video”
Eiﬂ the July 1997 1ssue of

/3 Amateur Radio Today, we de-
cided to present our experiences with
rocket video to a wider audience.
Transmitting live video from a rocket
in flight, however, is about the only
thing our project(s) has in common
with the one described by author Jeff
Johnson KC5AWIJ. We are not trying
to break the sound barrier; as a matter
of fact we try to stay below it, although
we can't help breaking it once in a
while. Going beyond the speed of
sound creates a multitude of aerody-
namic and structural problems for the
rocket, which increases the complexity
of a project like this (hey, it's called
“rocket science” for a reason!).
- We use live video downlink nor-
mally for two reasons: first, as pure en-
tertainment for the audience; and
second, as a way to do aerial photogra-
phy. Since we use the live video down-
link only as a way to achieve a
different goal and not as the object of
the project itself, we decided to keep it
as simple as possible. We achieved this
by putting off-the-shelf components
together: From PC-Electronics we
bought the TXAS5-RC ATV transmitter

Adventures in ATV rocketry.

board, which 1s capable of 1.5 watts
PEP, enough power to receive a picture
from a rocket at altitudes beyond
50,000 feet AGL (another group of
people actually flew a similar setup to
even higher altitudes). Although this
transmitter could be equipped with a
sound board, we did not use that in our
flights. Ground tests of that board

“Experience shows that, in
rocketry, the best solutions
are the simplest ones.”

were not satisfying. Instead we flew
once the XTL3000 transmitter from
Xandi Electronics with a microphone.
Although the reception was clear, the
sound itself was rather disappointing.
Of course, it depends on where in the
rocket you position your microphone,
but all we got out of it were some typi-
cal wind and engine thrust sounds—
nothing really spectacular, and it
didn’t seem worth the effort of adding
all this equipment to the payload.

The ATV transmitter was fed by
eight 1.5 V AA batteries, which let it
operate at its lower power limit. Since

Andreas Forrer KBOMRB
3700 N. Lake Shore Dr., #304
Chicago IL 60613

our flights did not go beyond 20,000
feet and the transmission time at
around 10 minutes was rather short, we
were able to get away with this simple
approach. We experimented with even
less battery power (9 V alkaline and a
series of camera batteries), but it
seems that eight 1.5 V AAs is about the
lower limit of operating power for this
transmitter.

Another point of discussion is the
ideal camera setup. According to PC-
Electronics’ information sheet (it
comes with the transmitter), the i1deal
antenna is a horizontal omni with two
dipoles at 90° fed to the same coax
leading to the transmitter. The dipoles
are sticking out of the rocket body tube
to either side. The reason for the dipole
is that a rocket normally rotates around
its longitudinal axis, due to imperfec-
tions in the construction. So we tested
this configuration on several flights.
Actually, on the first one, we embed-
ded the two dipoles within canard fins
mounted about halfway up the rocket
body. Although that made them less of
an aerodynamic drag problem, these
canard fins typically created lift. Un-
fortunately, it was enough lift to steer
our rocket off course. Combined with a
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Photo A. The experimental rocket is being
prepared for launch. The author inserts the
pyrotechnic igniter into the composite motor
while two friends check the ATV test trans-
mission. The CCD camera looks through a
window below the silver ring underneath rhe
nose cone.

motor, which was close to being un-
der-powered for the size and weight of
the overall vehicle and somewhat
oversized fins at the end of the rocket,
this caused the rocket not only to
weathercock, but actually to turn al-
most 907 and fly horizontally—similar
to a cruise missile. From this experi-
ence we learned that it might have
been a better idea to hide the dipoles
within the regular fins at the end of the

Photo B. The ATV elements removed from
the pavload section show, at the lefi, the
power regulator and battery pack for the
camera, and the camera itself. To the right
are the battery pack for the transmitter
(mounted lower within the rocket body) and
the whip antenna. The transmitter is on the
other side of the board and balances the
weight, as the board is mounted vertically.
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rocket, but that solution makes it diffi-
cult to mount the transmitter and cam-
era, as the booster section normally
has not enough space for these parts.
Also. we did not want to make the an-
tenna feedline any longer than abso-
lutely necessary.

We decided to hide the dipoles in
two Nylon™ tubes sticking out of the
body frame. Although not ideal from
an aerodynamic perspective, this
would at least not cause any lift forces.
Tested on several flights, this solution
worked quite well, but we were still
not perfectly happy because of the
added drag. Also, we weren’t sure how
fast we could actually go with this
configuration without breaking it in
the airflow.

We decided to try a different ap-
proach and use a simple whip antenna,
knowing that we might lose reception
due to the rocket’s rotation. We re-
placed the dipoles with a Diamond
RH77CA whip. which we mounted
vertically within the body tube. Obvi-
ously, this restricts the choices in the
selection of the material for your body
tube. Aluminum and carbon fiber
would shield the antenna, so we de-
cided to use phenolic tubing reinforced
with several layers of Fiberglas™ (this
also prevents the brittle phenolic tube
from cracking). The flight results were
very encouraging: almost no loss in
picture quality. Although each rotation
of the rocket can be detected by a brief
buzz in the picture, we never really
lost the signal. We might even go as far
as to argue that this is an added ben-
efit, since we were now able to deter-
mine the roll behavior of our vehicle.
This was a welcome surprise, since
even with the dipoles approach, we
were still able to spot the occasional
buzz in the picture, when the phases
shifted. These results, however, were
not completely unforeseen—as we
learned from talking to another group of
high power rocketry enthusiasts, who
also use the Diamond antenna instead
of dipoles.

Since the transmitter requires only a
regular video signal as input. it’s builder’s
choice regarding the camera. We flew a
high resolution color camera with a
built-in power regulator. This camera
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Photo C. The rocket’s two-colored booster
passes by the camera window within the
pavload section.

from SUN computers was designed for
video-conferencing via the Internet
and was very compact. Again, we had
to find a reliable, but small enough,
power source for it. Although the cam-
era uses a similar input voltage as the
transmitter, we followed PC-Electron-
Ics” advice concerning separate power
sources for transmitter and camera. We
experimented with various configura-
tions and concluded that the eight AA
1.5 V batteries would do just fine. The
camera would run out of battery power
after roughly 30 minutes, while the trans-
mitter could live on for at least another
IS5 minutes.
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Photo D. This shot of Bong Recreational
Area in Wisconsin was taken during descent.
Clearly visible are the pathway leading
through the park and the ramp rowards the
runway in the lower right-hand corner. The
white “cloud” is a reflection of the sunlight
in the window.



We used the color camera on a dem-
onstration flight in Sheboygan (Wiscon-
sin) at a “Rockets for Schools” event.
The live feed was projected onto big
screens, on which the audience was able
to watch the events. Seeing the rocket
blast off into a blue sky, then the booster
separate and eventually the waters of
Lake Michigan approach for the splash-
down was quite a crowd pleaser (a friend
of ours made a videotape of this broad-
cast and sent more than 50 copies to
interested parties). The payload com-
partment cracked on impact, and the
transmitter, as well as the camera, got
soaked, but they were operating again
after the batteries were replaced!

On other occasions we also tested
“pinhole” cameras. We used an IR-re-
sponsive CCD camera in combination
with a power regulating kit. It can op-
erate in bright light or darkness and
produces black and white images of a
lesser resolution. These pictures are, of
course, not as spectacular as the ones
from the color camera, but the system
is smaller and less expensive. Once
you fly rockets, you have to start to
think about the risks involved for your
expensive payload section.

Both cameras allow for either verti-
cal or horizontal mounting since they
are compact enough to fit within a
regular four-inch diameter body tube.
Once we used a mirror, rotated by 45°,
and therefore allowing the camera to
look outside during ascent. The mirror
was dropped at apogee and the camera
then continued to look straight down
while descending under the para-
chutes. Although this worked, 1t adds
to the complexity of the overall con-
struction of the wvehicle. Experience
shows that, in rocketry, the best solutions
are the simplest ones. There are sull
plenty of things you never considered
that can and will go wrong. Murphy
shows no mercy.

Since the batteries have a rather lim-
ited lifespan, it is essential to be able to
turn the whole system on and off at
any time. We used microphone jacks,
which allow current to flow, when no
plug is inserted. The jacks were
mounted towards the outside of the
body tube so that we were able to in-
sert and remove the plugs at any time.

For aerodynamic reasons, jacks are
also the better choice, when mounted
on the outside.

The ground equipment consists of a
TVC-4G GaAsFET 70 cm ATV
downconverter from PC-Electronics,
which converts the 426 MHz fre-
quency to channel 4 on a regular TV
set. A normal HF cable runs from the
converter to your portable TV set,
which ideally has a built-in video re-
corder. The EB-432 (“Eggbeater™) an-
tenna with the RK-70 cm radial
reflector kit from M2 is perfectly ca-
pable of receiving the downlink. In
comparison tests with multiple receiv-
ing stations of the same flights, we
were able to discover that the best an-
tenna strategy would be to follow the
flight path with the antenna on the
ground rather than just have it siton a
high pole (although the differences
were rather minor). Cntical for the
ground equipment 1S a stable 12 V
power source. For redundancy we nor-
mally set up two independent ground
stations, one working off a car battery
and one working off a power generator
using 110 VAC. We made comparison
tests with different ground antennas,
including amplified ones, but the
Eggbeater seems to be good enough to
receive the signal from the powerful
transmitter. None of the other receiv-
ing ground stations had significantly
better reception.

However, we were able to spot a dif-
ference in the reception quality of the
TV sets. It appears that older black and
white TVs have better receivers built-
in than today’s color TVs. These dif-
ferences were most notable during
ground tests. Once the vehicle was air-
borne, however, these differences dis-
appeared as the quality of the picture
drastically improved. This was due to
the antenna setup and the interference
created by the transmitter. Although
the results were certainly pleasing,
they would not suffice to do any scien-
tific aerial photography.

That is why we also add a SLR cam-
era to the payload section, which we
control remotely through a standard
R/C system. The ATV system allows
us, via the live feed, to pick the best
moment to shoot the SLR picture.

Photo E. Seconds before touchdown. The
parking lot, the launch area and the visi-
tors' house are visible on this shot looking
straight west.

Since a rocket is always in motion, in-
cluding the descent time under the
parachutes, it is difficult to get very
sharp pictures. However, there are al-
ways moments during which the pay-
load section does not swing or move
and still shows some interesting objects
on the ground. During these moments,
nearly perfect shots can be achieved
with the remote control following the
ATV’s eye.

HamCall™ CD-ROM
- Over 1,454,000 listings

: upover 1,454,000 callsigns from all over the
world, including over 300 call areas. Over 118,000 new and
updated international istings, ncluding Austrakia’

The same CD works in DOS Windows 3.x, Windows 85,
and Mac. On a PC running Windows or DOS, you can look up
hams by call, name, address, city, state, ZIP, call sign suffix,
county, and now soundex last name searching. PC'scan
also view photographs, edit records (now including fax
number), and calculate beamheading anddistance.

Macs can retreive by call, lastname, and ZIP.
+Displays precise latitude, longitude, and grid square for
almost every U.S. and DX call.

*Calculates beam heading and distance from your station.
*Enhanced label printing for Windows . Select printer & font
& print any size label. Label size, margins, colums, and

rows are fully configurable. Alsosupporls copy and paste,

Also on HamCall are over 143,245 cross references from
oldto new calls, over 3,400 photos, over 46,256 e-mall
addresses, 15,000 vanity calls and much more.

[-._’.- A

HamCall price Is still $50.00 plus $5.00 shipping
6196 Jefferson Highway
540:894-5777 »B00:282-5628 » 540:894-9141 (fax)

U.S., §8.00 international.
BUCKMASTER
#: r-.-1.m:-;a|.. 'l.i'_.ﬁl. 23117
g-mail: infoE buckK.com
CIRCLE 56 ON READER SERVICE CARD
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Number 26 on your Feedback card

High Impedance Analog
Volt/Test Meter

Here's a useful gadget to build while you wait for spring!

ith technology speeding to-

\") ward digital, analog instru-
ments have been left be-

hind. Digital has improved our ability
to obtain accurate measurements from
electronic circuits, so how can you
miss with digital accuracy? Perhaps
you can’t miss if a specific measure-
ment value 1s of concern, but there are
occasions when an analog display is

more indicative of a circuit response
where a numerical digital indication
can be confusing.

An S-meter indicating a received
signal level is an example of a desired
analog function that is not satisfied
very well with a digital display. Tuning
adjustments in fransmitters and receiv-
ers create analog responses that need
to be “observed” with an analog meter

VOLT/TEST METER

Fig. 1. Panel view of the Analog Volt/Test Meter. The small circle under the meter is the

power LED.
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Hugh Wells WeWTU
1411 18th Street
Manhattan Beach CA 90266-4025

function, not digital. Although a digital
display indicates the response, follow-
ing the rolling digits i1s a little tough.
Now may be the time 1o restore the ca-
pability for monitoring and displaying
an analog function or response.

If you’ve given up your analog
meter, then the project described here
is for you. Fig. 1 shows the front panel
layout using a square meler.

It 1s a simple instrument to build,
and being a general-purpose meter, 1t$
characteristics have deliberately been
changed from the typical analog volt-
meter where a stepped range switch
has been used. For this instrument, a
potentiometer has been used to pro-
vide a vanable control over the range
and input sensitivity., The meter
pointer may be set conveniently to any
desired starting point and then moved, as
necessary, when using the instrument for
monitoring an analog function. Calibra-
tion of the range pot will vary with the
pot selected for use. But in all cases, the
markings are only approximate.

Should the instrument be used for
measuring DC voltages, the full scale
value can be set using a digital voltme-
ter. After setting the full scale value,
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the meter response will be linear and
will track the scale markings reason-
ably well.

I wanted to develop a sohid state
VTVM-style instrument (0 obtain an
analog response suitable for monitor-
ing an analog circuit function, and pos-
sibly use the instrument as a DC
voltmeter. The results?

* One megohm input impedance to
minimize circuit loading

* Low frequency bandwidth

* Vaniable input sensitivity

* One volt full scale (FS) sensitivity

* Both left and center pointer zero
set 1s available using the balance
control

* The circuit will accommodate a
meter movement from 50 pA to 1 mA
(by adjusting some values)

* Meter responds in a manner similar
toaVIVM’s

* The meter exhibits the accuracy/
linearity of the basic meter movement
when used as a DC voltmeter

The circuit

An LM741 op amp provides the
foundation of the Analog Volt/Test
Meter, as shown in Fig. 2. The input
impedance of the LM741 is relatively
low, requiring an FET input stage to
increase the impedance value. How-
ever, the transfer curves of a JFET are
nonlinear, which creates a nonlinear
calibration response when a linear re-
sponse is needed. To correct the situa-
tion and create a hinear response, it 1s
necessary to raise the op-amp gain suf-
ficiently to allow operation over a very
narrow portion of the FET curves. The
resulting circuit response appears to be
at least as linear as the meter scale
markings. Any remaining nonlinearity
in the FET response is transparent 1o
the user.

After experimenting with several
gain values, the op-amp gain was set at
1.2, which appeared to provide a suffi-
ciently linear response when using a

H

0.5 mA meter movement. The circuit
will accommodate most any meter cur-
rent value from 50 pgA to 1 mA, but 1t
may be necessary to select a different
gain value to accommodate a desired
meter response when the meter current
approaches or exceeds 1 mA. How-
ever, it is suggested that the gain re-
main at a value less than 2. Typically,
the resistance value of R6 is the only
value that needs to be changed 1n order
to achieve a full scale meter movement
for the selected meter. The value of R6
is selected by experimentation, using
the following procedure:

* Connect the selected meter to the
circuit,

* Set the input range pot to max sen-
sitivity (full CW position).

* Apply 1.0 VDC to the input termi-
nals.

» Adjust the value of R6; a 250 k pot
may be used temporarily, until the
meter pointer barely exceeds the full
scale meter value.

EIN

C
c R2
Fl Sl Tl
[ 0.5A i

INPUT 7
LEVEL 6
:
R3

C Sr4

V -5V

SN

N\ +12V

COMMON

Fig. 2. Schematic diagram of the Analog Volt/Test Meter.
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Parts List
R1 1 M pot
R2* 12k1/4W

R3 22k 1/4' W
R4 100k 1/4 W
R5 120k 1/4 W

R6*, 22k1/4W

R7

R8 1 k pot

R9 1k1/4W

R10 240Q1/4W

R11 1k1/4W

“C"™  0.005uF-01uF 15V
disc cap

C1 330 uF 25 V radial cap
C2 47 uF 6 V radial cap

BR any 0.5 -1 Abridge
rectifier

F1 1/8 — 1/2 A minifuse
L1 LED power indicator

M1* 0.5 mA 2-1/2 inch square
meter
S1 miniature power switch

T1 126V @ 0.3 A power
transformer (RS #273-

1385A)

U1 LM741 op amp & 8-pin
socket

Q1 2N5245 JFET or
equivalent

Z1 47 -52V1/4-1/2 W
zener diode

Cabinet (RS #270-253A)

Input terminals/jacks of choice
Power line cord

Standoff bushings for board
mounting

Printed wiring board or equivalent
* See text

Table I. Parts list.

e Measure the pot’s resistance value
and select a fixed resistor value close
to, or slightly less than, the pot’s mea-
sured value.

» Tack the selected resistor into the
R6 location and repeat this procedure.

Note: With the fixed resistor in-
stalled, the input range pot may be ad-
justed downward (CCW) slightly, to

position the pointer exactly at the full
scale value when 1.0 VDC is applied
to the input terminals.

Calibration markings for the range
pot are performed by applying a known
full scale voltage value to the test termi-
nals and adjusting the range pot to ob-
tain a full scale indication. After
marking the full scale voltage value on
the panel, the range pot is positioned to
a full CCW position before the next
and higher input voltage is applied.

Construction notes

* The Analog Volt/Test Meter may
be mounted in any suitable box or
cabinet, as there are no critical param-
eters other than some RF susceptibil-
ity. Any wiring technique 1s suitable.
The size of the meter movement dic-
tates the actual cabinet size required. A
two and a half-inch square meter was
used in the prototype. As shown, the in-
strument was mounted in a Radio
Shack™ #270-253A cabinet.

* Many bypass capacitors have been
used throughout the circuit. These are
marked simply as “C” in Fig. 2.

* Any disc ceramic capacitance value
between 0.005 uF to 0.1 pF 1s suitable.
The capacitors are used in an attempt to
reduce the instrument’s susceptibility to
RF energy. The capacitors help, but unfor-
tunately they do not correct all of the RF
sensitivity problem. Therefore, some
caution must be exercised when operat-
ing the instrument in the presence of a
strong RF field.

» Though a 2N5245 JFET was used
in the prototype, almost any JFET will
work in the input circuit. It 1s sug-
gested that a family variant of the
2N5245-48, an MPF102, or a 2N4416
be used as an alternate for the 2N5245.
Regardless of the JFET selected for the
project, the value of resistor R2 may re-
quire adjustment. The value of R2 is
adjusted to obtain a near-zero voltage
differential between the JFET terminal
“S” and “COMMON" (JFET “G" 1s tied
temporarily to “COMMON?” for this test).

Try it!

The Analog Volt/Test Meter fills the
gap created by the advancement of digi-
tal measurement techniques, which have
pushed analog instrumentation into the

background. There is still a need; build
the Analog Volt/Test Meter and restore
analog response measurements (o your
workbench. 7z

NEW CATALOG

CALL TOLL FREE: +-800-JAN-XTAL
Quality Crystals

and Oscillators for:

AMATEUR BANDS=CB+*MARINE VHF
SCANNERS*MICROPROCESSORS *PAGERS

P.O. Box 60017 « Fort Myers, Florida 33906

E‘ (941) 936-2397 @

CIRCLE 242 ON READER SERVICE CARD

here's the Beam?

Unobtrusive DX Gam Antennas for 80 thru 10
* Easily hidden = Install Fast * Fixed or Porabie *

There's a 20 meser antensa with real DX Pueach

hadden in thes pectute. You can'l see 11, 3ad your

e Dcighbors can't either. Bat it works DX barefoor
N asvway. How about a low profile %0 30 30 m

% bander? Or 3 2 element monobander for the 2t

All exsaly fit the povkerhook--Prced 52910 S99,

Work DX without leliing the acighbors

lafopack $1 AntennasWest
Rox S0062-R. Provo, UT 83605 (801) 373.-8425

CIRCLE 332 ON READER SERVICE CARD
NEW for ham radio operators!

TEMPERATLIRE
LY HIGH WiND
: HLBAIIATY
WIND (mph) 42
I -

BAROMETER

RAINFALL

| - P— e —

Size shown: 15 /" x 11 /7

Put the weather
on your wall

The Weather Picture™ is an eye-popping new
wall unit that continuously displays all the vital
weather data you have selected, without having
to press a single button. Big red numerals are easy
to read from across the room, day or mght. Aval-
able in two sizes, in brushed aluminum or elegant
sohid teak frame. The separate control unit pro-
vides detailed data—-more than enough to satsty
even the most dedicated weather buff.

Purchase the Weather Picture together with the
incomparable ULTIMETER®™ Weather Station,
starting at under $400. Or add it to your existing
ULTIMETER System for less than 5150, It's easy
to add programmable display modules to The
Weather Picture now or later as needed.

For complete details, call, fax, or write us. Or visit
our Web Site to see and try our ULTIMETER Sys-
tems. "The best!" says WeatherWatch magazine .

1-800-USA-PEET

or 732-531-4615 FAX: 732-517-0669

www.peetbros.com
cPEET 0S COMPANY

1308-8037 Donis Ave., Ocean, NJ 07712
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Number 30 on your Feedback card

Amazin’ Hall Tree Vertical

Grab your coat and take your hat ...

he antenna usually poses a real

dilemma for the HF operator

who wishes to take his radio
with him when he travels by means
other than automobile. There are a
myriad of questions. What about lug-
gage restrictions? Will there be any
natural supports for a horizontal wire,
and if there are, will it be necessary
that you emulate a mountain goat or
steeplejack to use them?

A vertical antenna seems like a good
alternative. However, there is the pos-
sibility of receiving a bloody nose if a
passer-by gets inadvertently entangled
in your ground radials.

PIGTAIL
LEAD
¢ ¢ . S0-239
CONNECTOR
TO LOWER
ELEMENT

Fig. 1. 50- to 50-ohm balun (one required).
Ten turns #18 Formvar™ trifilar wire wound

on Amidon Associates™ ferrite toroid FT-
140-67 form.
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The vertical loop seemed like a good
possibility to me. I built the one de-
scribed in the May 1994 issue of QST
(even though it would not fit in a suit-
case and I had doubts about it). I tried
it running QRP, with very poor re-
ports on 20 CW (nothing better than
5/5/9). 1 felt that there must be some-
thing better.

A friend of mine, who owns Elec-
tronic & Parts Outlet in Richardson,
Texas, asked me if I knew of any use
for 38-inch, swivel-base, telescoping
whip antennas, as he had a real
“crowd-stopping” price on them. The
wheels started to turn, and I came up
with what I call the Hall Tree Vertical.
This is because it gives you the urge to
hang up your hat or coat when you
look at it. It requires no radials, is self-
supporting, operates 10 through 20
meters, 1s easily transportable (it weighs
only approximately 11 pounds in its
four-foot gun carrying case), is relatively
mexpensive to build, and performs quite
well for its size.

Electronically, it is a centerfed verti-
cal half-wave antenna with inductive
loading. A 1:1 50-ohm balun at the
feedpoint reduces interaction between
the feedline and the radiator as well as

Burt Syverson K5CW
3401 Garner Lane
Plano TX 75023

has other benefits, e.g., the ferrite core
1s somewhat lossy in the VHF-UHF fre-
quency region, and therefore reduces
harmonics which could cause television
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Photo A. Hall Tree Vertical in use—metal
foor extensions (folded underneath) can't
be seen. Note both top and bottom whips.
Photos by Peg Syverson.



mterference. Also, by reducing an-
tenna currents in the feedline, it elimi-
nates unwanted currents, making i
easier to obtain a minimum SWR,
which is done by adjusting the tele-
scoping elements. Band selection is
made by changing connections on the
loading coils.

The antenna support is the familiar
Christmas tree stand design. It is made
from two 1- x 4- x 46-inch pieces of
crisscrossed pine. Each corner has a
1/8- x 1/2- x 18-inch piece of steel,
mounted with a single screw, that can
be extended in windy conditions. The
mast is made from 1- x 2-inch pine.
The lower section is 46 inches long.
The top section is 41 inches long. The
two sections are hinged at the center.

The top section contains two tele-
scoping 38-inch whip antennas, load-
ing coil, and 37-inch piece of 3/4-inch
copper tubing. The tubing is flattened
and a binding post is mounted on the
lower end. The lower section has the
balun and SO-239 connector mounted
at the top end with another 37-inch
piece of copper tubing, loading coil,
and two more whip antennas at the
bottom. The lower section is held to
the base by two 3-inch carriage bolts
and wing nuts. Two screw eyes in each

Phom B Chrumms free sfﬂnd brﬁe sections
with metal exiensions partially visible.
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Photo C. Feedpoint in operation.

section on either side of the hinge and
a 60-penny nail hold the two sections
erect when in use,

The swivel base antennas present a
mounting problem because they have
metric threads. They are paired and
tied together electrically, so there are
several possibilities; the antennas I use
are cheap, but they re made for mount-
ing in a slotted hole with a metric-size
mounting stud. Every constructor may
not be equipped to do things the same
way | did, depending on such various
factors as mechanical experience, ac-
cess to a machine shop., variety of
stock in the local hardware store, etc.
[t may not be truly universal, but I
would suggest that a 1/2-inch x 1/16th-

1
i'

1.

Photo D. Feedpoint folded for shipment.
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Parts List
Description

70 Telescoping Antenna
from EPO

8-foot length of 1x2 pine
8-foot length of 1x4 pine
3/4" copper tubing

1-1/2 foot x 3/4 inch x 1/8
inch steel strips

Ferrite toroid (FT-140-67)

Powdered iron toroid (T-
106-6)

#18 copper magnet wire
2-inch hinge

S0O-239 coax connector
Binding post

1/2-inch Nylon cable straps
3/8-inch Nylon cable straps

#6 3/4-inch RH wood
SCrews

#6 2-inch RH wood screws
#8 1-inch RH wood screws
#4 — 40 x 3/8 RHMS

#6 — 32 x 3/4 RHMS

#4 lockwashers

#6 lockwashers

#8 flat washers

#4 — 40 nuts

#6 — 32 nuts

1/4 - 20 x 2-inch carriage
bolt .

1/4 x 20 wingnuts
1/4-inch copper tubing
Screw eyes

60d nail

Misc. (Carrying case, paint,
solder, partial sheet of 1/4-inch
Masonite~ )

Table 1. Parts list.
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TELESCOPING
ANTENNAS

Fig. 2. Loading coils (two required). #18
Formvar wire wound on Amidon powdered
iron toroid T-106-6.

inch piece of sheet metal could be bent
into a “U” shape. with a base drilled
with two #28 (or 1/8th-inch) holes for
fastening it to the mast with #6 round-
head wood screws. The sides of the
“U" should be approximately 5/8-inch
long and drilled to the clearance size
of the antenna mounting studs. Solder
lugs with a short connecting lead can
be used on each stud for making elec-
trical connection to the loading coils.
Powdered iron toroid cores are not
customarily used in antennas. These
cores have limited power handling

Photo E. Lower loading coil, showing #6-
32 hardware with jumper for band chang-
ing. Lower elements horizontal when in
operation,
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Photo F. Ready 1o pack and go. Leave
your worries on the doorstep ...




Number 34 on your Feedback card

SPECIAL EVENTS

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 June issue, we should receive it by March 31. Provide a
clear, concise summary of the essential details about your

Special Event.

MAR 1

NEW WESTMINSTER, BC,
CANADA The Burnaby ARC's
11th Annual Fleamarket will be
held at New Westminster
Armouries, 6th Street and Queens
Ave., New Westminster BC. Open
to sellers at 9 a.m., open to
buyers 10 a.m.—2 p.m. Talk-in on
VE7RBY 145.35(-), or 442.85.
Contact by telephone, between 7
p.m.and 9 p.m. PT, Harry VE7HNC,
(604) 530-3962;, Graham VE7ABC,
(604) 530-1907, or packet VE7ABC
@VE7KIT.

MAR 7

ABSECON, NJ The Shore Points
ARC will sponsor its 16th annual
hamfest, “Springfest '98," at Holy
Spirit High School on Route 9,
3/4 of a mile south of Route 30,
starting at 8 a.m. Admission is $5
(non-ham XYLs and children free).
Indoor tables (limited AC
available) are $7 per 8-foot
section in advance, $10 at the
door. Reservations will be
accepted. Outdoor tailgating
(weather permitting) is $5 per
painted parking space (first come,
first served, no reservations
accepted). Setup at 6:30 a.m. Free
parking. For info write to SPARC,
P.O. Box 142, Absecon NJ 08201,
or call Eva KB2QXU at (609) 407-
2923. Talk-in on 146.385/.985, PL
146.2 Hz.

ROSEVILLE, Ml The L'Anse
Creuse ARC will hold its 3rd
annual Amateur Radio Open
House at the Macomb Mall in
Roseville MI, for the purpose of
introducing ham radio to the public.
As pan of the demonstration, the
club will operate station N8SLC,
1500 UTC-2100 UTC, and will
invite visitors to join them on the
air. Voice operation will be in the
General portion of the 40 and 20

meter bands. Listen for them on
or near 7230 on 40 meters, and
14.330 on 20 meters. Anyone who
contacts the station can receive a
commemorative certificate. Send
a QSL card and SASE to N8LC,
¢/o Diane Scalzi, 21621 Briarcliff,
St. Clair Shores M| 48082-1299.
Please include a 9-inch x 12-inch
envelope with 64 cents postage if
you want an unfolded certificate.
Otherwise, send a business-size
envelope with 32 cents postage.

MAR 14

KNOXVILLE, TN The Shriners of
the Kerbela Amateur Radio Service
will sponsor the Kerbela Hamfest
at the Kerbela Shrine Temple
in Knoxville, 8 a.m.-4 p.m.
Admission is $5. Indoor vendor
tables are $8 each, plus admission
of $5. Setup Fri., 4 p.m.—8 p.m. and
Sat., 5 a.m.-8 a.m. Overnight
security provided. Talk-in on
144.83/145.43 or 146.52 simplex.
Smoking indoors permitted in
designated area only. For additional
information contact Paul Baird
K3PB, 1500 Coulter Shoals Circle,
Lenoir City TN 37772. Tel. (423)
986-9562.

MAR 14-15

MIDLAND, TX The Midland ARC
will hold their annual St. Patrick’s
Day Hamfest 9 a.m.=5 p.m. Sat.,
March 14th, and 8 a.m.-2:30 p.m.
Sun., March 15th, at the Midland
County Exhibit Building. This is
also the ARRBRL West Texas
Division convention. Some of the
many features include a huge
inside flea market, dealers, large
tailgate area, T-hunts, and more.
VE exams will be given at 1 p.m.
on Sat. Pre-registration is $7.
Registration at the door will be $8.
Tables $12 each for the first four
and $17 each for each additional
table over four. For more info,
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contact Midland ARC, P.O. BOX
4401, Midland TX 79704, or
Larry Nix N5TQU, by E-mail
[oilman @x.net]. You can see the
Hamfest flyer and download a
registration form at [http://
www.lx.nelt/edge/midswap.htmi].

MAR 14, 21, 28; APR 4

CLAYTON, MO The annual St.
Louis County SKYWARN Severe
Weather Observation Training
Seminars will be held on the
Saturdays listed above. For
locations call the Severe Weather
Info Line, (314) 889-2857. You
will get a taped message and
additional information. All are
welcome, including those from
outside the area; no advance
registration required. Free parking.
SKYWARN Level 1 training is
presented in the morning, and
classes resume in the afternoon
with the SKYWARN Level 2
program. Certification is provided
for RACES and SKYWARN, all at
no cost. One need not be a ham
operator to attend and participate
in the program. Please call for
additional information.

MAR 15

JEFFERSON, WI The Tri-County
ARC "Hamfest 1998" will be held at
the Jefferson County Fairgrounds
Activity Center, Hwy. 18 West,
Jefferson WI, B a.m.-2 p.m.
Admission is $4. 6-fl. table space,
$5; 8-ft. space, $6. Reserve space
early. Send your SASE to TCARC,
WOMQB, 711 East Street, Fort
Atkinson W 53538. Tel. (920) 563-
6502. An equipment test table will
be available. Vendors will be
admitted at 7 a.m., others at 8a.m.
Vendors: Please unload at the
northwest side door; parking will
be provided for unloading. No
early sales. Talk-in on 145.49 rpir.

MAUMEE, OH The Toledo Mobile
Radio Assn. (TMRA) will hold their
43rd Annual Hamfest/Computer
Fair, 8 a.m.-3 p.m., at the Lucas
County Recreation Center, 2901
Key St., in Maumee. For details
send SASE to TMRA/Paul Hanslik,
P.O. Box 273, Toledo OH 43697 -
0273; or call Paul N8XDB at (419)
243-3836.

STERLING, IL The Sterling-Rock
Falls ARS 38th Annual Hamfest
will be held at the Sterling High
School Field House, 1608 4th Ave.

There will be a large indoor flea
market, radio, electronic items,
computer and hobby gear. Free
parking, including areas to
accommodate campers and self-
contained mobile homes. Dummy
load available to test equipment.
Tickets $3 in advance, $4 at the
door. Tables $5 without elec., $6
with. First table is $6, each
additional is $5. Bring your own
power cord. Setup Sat. 6 p.m.-9
p.m., and on Sun. at 6 a.m. Doors
open to the public at 7:30 a.m.
Sun. For advance tickets and
tables, write to Sterling-Rock Falls
ARS, P.O. Box 521, Sterling IL
61081-0521; or call Lloyd Sherman
KBIAPW at (815) 336-2434. E-
mail: [Isherman@essexl.com].
Make checks payable to Sterling-
Rock Falls Amateur Radio Society.
Talk-in on 146.25/.85 WOMEP rptr.
Advance ticket orders must be
received by Mar. 1st. Please send
an SASE.

YORK, PA The York Springfest
will be held 8 a.m.-3 p.m. at York
County Vo-Tech School, 500
yards south of Exit 6, 1-83,
Tailgating, VE exams, and a
Hamfest/Computer Show will be
featured. Admission is $5. The
event is sponsored by the Keystone
VHF Club. Contact Ted Rodes, 17
Sedgwick Dr., East Berlin PA 17316.
Tel. (717) 259-8063. Web page:
[http://members.aol.com/yorkfest].

MAR 21-22

BETHPAGE, NY The Long Island
Mobile ARC will present a weekend
Ham Radio Course at Briarcliffe
College, 1055 Stewart Ave.,
Bethpage NY, Sat., Mar. 21st-
Sun., Mar. 22nd, 9 a.m.-6 p.m.,
for anyone interested in obtaining
their entry level amateur radio
license. There is no prerequisite
for registering—just a desire to
become a ham. No minimum age
limit, but we recommend age 10
and above. The cost per person is
$35. This includes the workbook,
lunch each day, and refreshments
at breaks. It does not include the
exam cost of $6.25. There will be
a number of instructors, including
LIMARC Past President Norm
Wesler K2ZYEW, current LIMARC
President George Tranos N2GA,
and current Vice President Rob
Todaro N2JIX. For more info,
please call the LIMARC 24-hour
info line at (516) 520-9311; or



E-mail to [N2GA@aol.com].
Registration is limited, so please
reserve now o secure your spot.
Indicate age if less than 18.
Please make checks payable to
LIMARC for $35 per person.
Include name, address, phone,
and E-mail address. Send to
LIMARC Weekend Ciass, F.O. Box
392, Leviftown NY 11756.

MAR 22

GRAYSLAKE, IL The Libertyville
and Mundelein ARS, assisted by
the North Shore Radio Club, will
hold “LAMARSFEST '98" at the
Lake County IL Fairgrounds in
Grayslake. This large, indoor,
radio, computer, and electronic
swaplest willbe open8a.m-2p.m.;
setup 1s at 6 a.m. Advance
commercial setup by arrangement.
Admission is $5 at the door.
Swapfest tables $10 each. Wall
tables $15 each. Commercial tables
$25 each. Table reservations until
March 14th. No additional charge
for power. VE exams. No tailgating.
For info and reservations, contact
Dave Gudewicz KBIKDA, LAMARS-
FEST 98, 5 Brigantine Lane,
Grayslake IL 60030. Tel. (847)
937-8227 until 9 p.m. Talk-In on
147.945/.345 NSRC rptr., and
146.52 simplex.

MADISON, OH The Lake County
ARA will hold its 20th annual
Hamfest 8 a.m.—2 p.m. at Madison
High School on North Ridge Rd.
in Madison. VE exams, DXCC
and WAS checking, ham-related
forums, and a test bench are some
of the features of this event.
Admission $5 at the door. Table
space for vendors is $8 for a 6-
foot table and $10 for an 8-foot
table. Reservations for tables can
be made by calling Roxanne at
(440) 256-0320.

YONKERS, NY The Yonkers
Raceway will be the location for the
Westchester Emergency Comm.
Association's annual radio and
electronics hamfest. This indoor
and outdoor event will feature
all types of new and used ham
radio equipment, computers, CB,
shortwave, scanners, and other
vaneties of electronic equipment and
parts for sale. Major equipment
dealers, VE exams, radio forums,
a radio tech clinic, and tailgating
will also be featured. Free unlimited
parking. Handicap accessible.
Admission is $6, children under 14

free with adult admission. For
more info please call the WECA
info-line at (914) 741-6606, or visit
the WECA Web site,  WWW.WEC.
ORG]. Talk-in on the WECA rptr.
on 147.060 MHz, +600 Hz, PL
114.8.

APR 34

ATLANTA, GA The 2nd South-
eastern VHF Society Conference
will be held Fri. and Sat., April 3rd
and 4th, in Atlanta GA. Antenna
measurements will be done on
Friday, starting with 144 MHz and
working up in freqg., amateur
bands only, please. A maximum
of two antennas per band per
individual may be tested. Please
supply a Female N connector or
S0O-239. Please pre-register.
For more info, contact Antenna
Measurements Chairman Dale
Baldwin WBOQGH at [wb@qgh
@mindspring.com]. Noise Figure
Testing will be conducted on
Saturday. For more info, contact
the Noise Figure Measurement
Co-Chairman Charles Osborne
WD4MBK, at [cosbome @pipeline.
com]; or Fred Runkle K4KAZ at
[engineer@rightmove.com)].
There will be a Friday evening
flea market, a Saturday evening
banquet, SVHFS auction, and
family program. Register before
March 14th and receive a discount!
You are invited to visit the Web
site at [www.akorn.net/~ae6e/
svhfs].

APR 4

WATERFORD, CT A Ham Radio
Auction, sponsored by the Radio
Amateur Society of Norwich, will
be held at 10 a.m. at the Waterford
Senior Center on Rt. 85. From
Hartford, take Rt. 2 south to Rt.
11 to Rt. 85 South. From the
shoreline, take Rt. 95 to Rt. 85
North. Talk-in on 146.730(-). Bring
your gear to sell (10% commission
to RASON). Free admission, free
parking. Contact Tony AA1JN
at (860) 859-0162; or see the
RASON Web page at [www.ims.
uconn.edu/~rason].

APR S5

MIDDLETON, WI The Madison
Area Repeater Assn., Inc., will
hold its 26th annual Madison
Swapfest at the John Q. Hammons
Trade Center in Middleton. Take
Hwy. 12 (the Beltline) west of
Madison and exit westbound on
Greenway Blvd. Commercial
exhibitors and vendors with 6 or
more flea market tables will be
admitted beginning at 1 a.m.;
other flea market sellers will be
admitted at 6 a.m. Doors open 10
the general public at 8 a.m. New
and used electronics gear, from
computers to communications
equipment, will be on sale. Lots
of parts for the electronics
hobbyist will also be on hand.
Free parking. Hotel accommoda-
tions available at the adjoining

Marriott Hotel, as well as at several
nearby hotels. Talk-in on the
MARA rpir, WSHSY, on 147.75/.15.
Admission is $5 per person in
advance, $6 at the door. Children
under 10 admitted free. 2.5-foot x
6-foot flea market tables are $15 in
advance, plus admission. Reserve
early. Reservation deadline is
March 28th. For tickets, tables, or
spaces, write to MARA, PO. Box
8890, Madison WI| 53708-8890
USA. Tel. (608) 245-8890. Visit
the swapfest Web site at [hiip://
Www.Cs. wisc.edu/~jeremyc/mara/

swapfest/].
AUG 8

HUNTINGTON, WV The Tri-State
Amateur Radio Assn. (TARA) will
hold their Hamfest at the Huntington
Memorial Fieldhouse at 2590 5th
Ave. For more information call
Bernie Mays at (304) 743-5459,
or E-mail to [wb8zer@juno.com].

SPECIAL EVENT STATIONS
MAR 21

MACON, GA The Macon ARC
will operate W4BKM 1500-2300
UTC, at the 16th annual Cherry
Blossom Festival in Macon GA.
Phone, 7.235, 14.240, and
21.335; CW, 7.135, 14.035, and
21.135. For a certificate, send
your QSL and a 9-inch x 12-inch
SASE to Macon ARC, P.O. Box

4862, Macon GA 31208 USA. &
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Secrets of the 224

Inside MFJ's 2-Meter FM Analyzer™,

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

Hnw would you like to be able to
check and set the deviation on
your two-meter transceiver, or evaluate
an antenna: gain, beamwidth, bandwidth,
front-to-back ratio, and sidelobe sup-
pression? Or map out a repeater’s field
strength? Maybe you got a heck of a

24

MODEL MFJ-224

AFJ 2-METER
FM ANALYZER

144 - 148 MMy

Photo A. The MFJ-224 FM Analyzer.
Photo by NOBLX.
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deal on some coax and want to know
what the loss really is. You're install-
ing an antenna and you want to know
which side of the tower is really the
better spot. What is the real gain, in
dB, of that new receive preamp?
You're trying to find a hidden trans-
mitter or jammer and the blinky lights
on your rig just won’t give you the sig-

“It’s not often that a new
gadget makes a payoff so
quickly, but the MF J-224 did
for me!”

nal strength information you need.
Maybe you want to scan the two-meter
band quickly to track an interfering
signal. How would you like to get a
look at the quality of the signal out of
your rig? Does this sound like it will
take a shelf full of expensive test
equipment? Not so!

Enter the new MFJ-224 2-Meter FM
Analyzer™. The 224, designed by Rick
Littlefield K1BQT, is. at heart, a tunable-
oscillator two-meter receiver. What
makes 1t so useful is the built-in meter
and associated circuitry (Photo A).

The precision meter is three inches
across and is calibrated to read received
signal strength in dBm and deviation in
kHz. It also has a discriminator scale and
a battery condition scale.

On the bottom of the 224 there is an
RCA jack for connecting the unit to an
oscilloscope. A general-purpose scope
will do fine since only audio signals
are being observed. There is also a 1/8-
inch phone jack which allows connec-
tion of a mono or stereo headset. The
“Monitor” button turns on an internal
audio amplifier to drive the headset to
acceptable volume levels.

Once | had read the instruction
manual and installed a fresh nine-volt
alkaline battery (not included), I was
ready to try the new MFJ-224. The 14-
page manual includes a two-page “ori-
entation” section, so that’s where |
started. After a few minutes of experi-
menting with the controls and listening
to repeaters around the area it was time
to put my new signal analyzer to work.

The first thing I did was to switch
my two-meter rig to 146.52 with the
output connected to a dummy load.

[ fed the rig with a 1 kHz tone from an
audio signal generator. If that hadn’t
been available 1 could have used the



sidetone from an HF rig or a code prac-
tice oscillator. Barring that, I could have
used the test tone from a TNC.

Then, using the discriminator scale
on the 224, I carefully tuned it to
146.52. Next, I switched to the devia-
tion scale and keyed the transmitter
while feeding the 1 kHz tone into the
microphone. Oops! Overdeviation is a
definite no-no, but my rig was a long
way from over-anything. After in-
creasing the deviation to a more rea-
sonable level I found that I could hit
repeaters that required the power amp
before. It’s not often that a new gadget
makes a payoff so quickly, but the
MFJ-224 did for me!

Next I connected the 224 to a quad
beam I've been playing around with
for a while. Although this five-element
design i1s very popular and has been
written up in a couple different ham
magazines | thought more might be
better. Sure enough, going to six ele-
ments seemed to help and adding a
seventh seemed to help a bit more. I
thought. I had been using over-the-air
reports while trying to modify the de-
sign. The trouble with this is one fel-
low will give you a poor report when
things are actually improving, and the
next report, from someone else, will be
pretty good. What you won’t know at
the time is that the first guy is a record-
ing engineer who finds Brownian
movement offensive. The second per-
son entertains himself copying CW on
7.112 with an ARC 5 receiver. He can
pull a full copy signal through a vault
door so almost anything sounds good
to him.

The 224 FM Analyzer confirmed my
belief. More importantly, it made it
possible to quantify the improvement
each change made. The improved per-
formance was not imaginary and I
could determine when | had reached
the point of diminishing returns.

Claims we hear about antenna gain
are a lot like stories we hear about fish-
ing and hunting. “Yhup, I got that 32-
point buck at four hunnert yards,
uphill, in the rain, with my trusty old
thutty-thutty. Too bad I lost him durin’
the earthquake on my way out of the
woods.” Or, “The Ozone Burner Juan
2000 rubber ducky will outperform ..."”

Okay, let’s get real

Whether you have a factory-made an-
tenna or are rolling your own from
scratch the MFJ-224 makes it possible to
know, in real numbers, how that design
works.

First of all, you will want to establish a
standard against which to measure your
new antenna. Let’s say you want to
check out that O B Juan against the old
rubber ducky you’ve been using on your
handheld. The old ducky is your stan-
dard, but switching antennas back and
forth while driving around town asking
for signal reports probably won't tell you
much. There are too many variables.
And 1t’s dangerous.

You’ll want an open area as free of
RF reflections as possible. The center
of four or five square miles of salt
marsh would be ideal but you will
probably have to settle for something
less, like a trip to the park.

Next you need a signal to receive.
Monitoring the local repeater is okay
but not ideal. You will want as steady a
signal as possible. Get a friend with a
base station to transmit a steady tone,
not voice, for your tests.

Once you have a “standard™ antenna,
the test antenna, an open area and a
steady signal you are ready to perform
some tests. Install the “standard” an-
tenna on the FM Analyzer, switch to
Discriminator and turn the tuning knob
until the steady test signal centers the
needle on the lower scale. Now switch
to Signal and note the received signal
strength on the top scale. Without
changing anything else install the test
antenna and note the received signal
strength. The difference between the
readings is the gain or loss, in dBm, of
the antenna being tested.

When testing the quad I mentioned
earlier a similar procedure was fol-
lowed. The difference was that I used a
vertical dipole as a standard against a
quad loop. Then I added and removed
elements and played with spacing on
the test antenna and plotted those re-
sults. Now | have an antenna test range
right in my own front yard. Sometimes
I wish I lived across the street so | could

Continued on page 38
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RED Ultrabright LED

PAINFULLY BRIGHT RED LED P
2500 to 4000 mcd @ 20 ma. These I}
T 1 3/4 (5 mm diameter) red LEDs are 9
significantly brnighter than conventional

LEDs. At close range, they are painful

to look at. They are great for attention
getting displays that can be seen from a
distance. Water clear in off-slate.

CAT # LED-42 10 for $5.00
o | 100 for $45.00
2 for 31 <Y 11000 for $400.00

Stepper Motor

Airpax # LBB2246
Unipolar, two-phase, 6 lead
stepper motor. 500 ohm coil.
7.5 degrees per step. 1.4" dia. X 0.77
body. Oval mounting flange has holes on
1.65" ctrs. 0.08" (2mm) dia. shaft is 0.4"
long and is fitted with a 0.31" dia. gear
with 18 teeth. 15" leads. $ 00

CAT # SMT-28 each

Equipment Knob

Alcoknob # PKG90B1/4

0.86" dia. X 0.56" black molded
phenolic knob with brushed alu-
minum face. Ribbed body with
indicator line. Brass insert with two
set screws. Fits 1/4” full round shaff.

CAT# KNB-74
25 for $16.25
2 for $1§g 100 for ssu.un‘

“HI-8” Video Cassette

SONY Hi-8 Top quality, '1"
metal particle 120 minute
video casselles. Used for a

short time, then bulk-erased. HC 2 ; D

Each casseite has its own
plastic stnrage box. CAT # VCU-8
10 for $28.00

$3 each 100 for $250.00

ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS to Visa, Mastercard,
American Express or Discover

TERMS: NO MINIMUM ORDER Shipping and handiing lor the
48 continental LS A. §5.00 per ordar. AN others including AK,
HI, PR or Canada must pay full shipping. All orders delivered
in CALIFORMNIA must include local stale sales tax. Quantities

| Limited. NO COD. Prices subject
CAILLI WF“TE 1o change without notice.
FAX or E-MAIL MAIL ORDERS TO:

tor our FREE WANRINTeqy:{e][[e3S]

96 Page CORPORATION
CATALOG P.O. Box 567
SR VEE S Van Nuys, CA 91408

send 53.00 postage.

FAX (818)781-2653
allcorp@alicorp.com
http://www.allcorp.com/

e-mail

internet -
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Handheld Repeater Controller

Spectrum Electronic Products 10 inciude voice IDer, DTMF
introduces the world's first Control and programming,
handheid repeater controller. hang and time-out timers,
No larger than most hand- Digital Voice Operated
held radios, theHRC-10 con- Squeich (DVOS™), telemetry
verts a single or dual-band tones, and private voice mail
radio into a full featured sim- giot, $299

plex or duplex repeater sys- htip:iwww.specirum-usa.com
tem. Key features of theHRC- gog.566-2788 - fax 408-336-9461

CIRCLE 69 ON READER SERVICE CARD

REPEATER HEADQUARTERS
Make “Commercial Quality” repeaters
from GE and Motorola Mobiles
« 45 Watt VHF Micor from $99
e 40 Watt UHF Master Il from $199

Conversion Information Available!
http://www.versatelcom.com

VersaTel JiseliinyBrigins
CONNURICHTIONS FAX: 307 266 3010

CIRCLE 259 ON READER SERVICE CARD

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 8(X)
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
B Fax 540:804.9141 23

CIRCLE 168 ON READER SERVICE CARD
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Secrets of the 224
continued from page 37

watch all the fun stuff that happens over
here ...

Suppose you are trying to pick the best
spot for a Field Day antenna. The MFJ-
224 can help you out there. Sometimes a
few feet one way or the other can make a
difference that is difficult to detect by
ear alone.

If you add a small beam antenna to
your 224 you can be into foxhunting in
a hurry—or be able to track a jammer
or problem kerchunker.

The MFJ-224 is an all-around handy
unit. Besides the applications already
mentioned, it can be used to map re-
peater field strength, measure preamp
gain, analyze audio quality with a scope
and tune low-power transmitter stages.
Yes, it has enough coverage for MARS
and CAP operators.

Although the FM Analyzer requires
a light touch when tuning, the receiver
has proven stable enough for all the
applications I've tried, including moni-
toring. Operation is very easy to learn.
The compact size (eight inches long by
three and three-quarters inches wide
by three and one-quarter inches deep,
including projections) and light weight
make the MFJ-224 very convenient on
the bench or in the field.

Construction of the 224 is up to MFJ’s
usual high standard. Panel and meter
markings are clear and easy to read. The
case 1s held together with machine
screws and threaded inserts, not sheet
metal screws which loosen and quickly
get lost. The vinyl-clad finish is both
attractive and durable.

The instruction manual 1s 14 pages
long, very comprehensive and easy to
understand. It starts with the technical
specifications, runs through a list of
applications and operating instructions
and ends with two pages of schematic
and field service guide. If something
does go wrong with your 224, MFI is
one of the few outfits that doesn’t penal-
ize you for trying to fix the unit yourself.

The MFJ 2-Meter FM Analyzer™ is
a useful addition to the shack and, of
course, it carries MFJ’s one-year “No
Matter What” unconditional guarantee.

For a free catalog and the name of
your nearest dealer call MFJ at (800)

647-1800. The company can also be
reached at MFJ Enterpnises, Inc., Box
494, Mississippi State MS 39762. Tele-
phone (601) 323-5869; FAX: (601) 323-
6551; Tech Help: (601) 323-0549. @&

Never Say Die

continued from page 5

better plants you can grow. This ties m with
the remineralization of Hamaker-Weaver.

Water

If you don’t think fluorides in your
drinking water are going to affect your
body, try growing plants with that stuff.
Ditto chlorine. Beyond providing plants
with lots of pure water, if you can lower
the surface tension of the water it will be
more easily absorbed by the plants, mak-
ing for faster, more healthy growth. You can
do this by exposing the water to the north
pole of a magnet or by adding some of
Pat Flanagan's Crystal Energy to it
Crystal Energy 1s too expensive for
farming, but can be used on house plants
and humans.

There are several manufacturers of
magnets for water pipes aimed at keep-
ing the minerals in the water from stick-
ing to the pipe, gradually clogging it. I'd
like to see some tests of these used on
waler for plant growth. I'll be surprised
if they don’t help.

Hydroponics

Those huge gorgeous gift fruits they
sell in the Japanese railroad station stores
are grown hydroponically. If you’ve been to
Epcot Center™ 1 hope you went through
their special hydroponic garden exhibit.
They grow most of the vegetables for the
Epcot restaurants there.

Hydroponically grown fruit and veg-
etables are economical to grow and are
superior in appearance, flavor, and nutri-
tive value. They can be grown disease
free, grown faster, and have better keep-
ing qualities than most fruit and veg-
etables. Around 15 minutes a day spent
gardening should feed a family using a
10- x 12-foot part of their backyard. You
can read Hydroponic Gardening by
Bridwell, which is $12 [rom Acres USA
(#6182) to get all the details. You grow
everything without soil.

Now Let’s Suppose

What would happen if some enterpris-
ing person were to start combining these
growth enhancers? Like using Sonic
Bloom in a pyramid greenhouse, using

Continued on page 48



Number 39 on your Feedback card

The ZenerMeter

A test set for zener and other diodes.

work with electronic equipment,

you soon acquire a VOM, scope,
transistor tester, and cap meter. All are
very useful, but they won’t check out
the one component found in most regu-
lated power supplies and many other cir-
cuits: the zener diode. Granted, you can
jury-rig a VOM, power supply, and
enough clip leads to test the diodes, but
if you are tired of a “lap work™ work
bench (where sparks and hot components
fall into your lap), read on!

I was troubleshooting a Heath SB-
220 amplifier with no bias. I suspected
a zener that was connected to the same
board on which the high voltage di-
odes were mounted. I didn’t want to
test the voltages with the high voltage
present, so I built the ZenerMeter.

The ZenerMeter will let you identify
the voltage a zener was designed for
(up to about 30 volts). You can also
test regular silicon, germanium, and
light-emitting diodes (LEDs). Defec-
tive diodes can be detected, and the
polarity of diodes shown. The zener
capability of regular diodes and LEDs
also can be 1dentified.

The test set is a self-contained por-
table unit that 1s AC-powered and safe
in use. It has a built-in voltmeter to

If you do any building of or repair

read zener voltages and a set of jacks
to allow connection to a digital volt-
meter for very precise voltage mea-
surement. A set of colored LEDs is
used to identify diode polarity.

Referring to Fig. 1, you can see that
the circuit to test the zener function
consists of a 24-volt transformer-pow-
ered half-wave rectifier that when fil-
tered supplies about 30 volts DC. This
is connected across a 10 k pot used as a
simple adjustable voltage divider. This
voltage i1s fed through a 1 k current-
limiting resistor to the zener diode un-
der test. The diode is connected to the
unit by way of two binding posts, one
of which is grounded. A voltmeter is
connected across the diode also to
monitor the voltage. A parallel set of
jacks allows you to connect a DVM
(digital voltmeter) for a more precise
voltage reading. As the voltage 1s slowly
raised, a point will be reached at which
the voltage across the diode remains
steady as more voltage is applied. This
is the zener voltage of this diode.

For the test of polarity, also called
the GO/NO GO test, the binding post
above ground holding the diode under
test is switched to two colored LEDs
connected 1n parallel (but in opposite

Larry G. Ledford KA4J
553-4th St. SE
Cleveland TN 37311
[KA4J @juno.com]

directions) and coupled to the AC volt-
age at the center tap of the transformer
through a 1 k current-limiting resistor.
The AC voltage should be around 12
volts.

On each swing of the AC line, one of
the LEDs will light if the diode under
test will conduct in that direction. The
voltmeter and the DVM jack are dis-
connected, as they are not needed in
this test. Four different LED states
identify either polarity of the diode, a
shorted (or very leaky) condition, or an
open diode.

I built my ZenerMeter into a old
RCA VTVM case that I acquired for a
buck at a hamfest. It’s a good size,
with plenty of room inside. The meter
movement and the case were about all
that I could use in the conversion but it
saved money and a lot of hole cutting.
Look around your junk box (room?)
and see if you have some item you can
convert. If not, the next hamfest will
have something you can use. If you
use an old VTVM case as I did, be sure
the meter is okay. If the VTVM does
not work as it should, that can be used
as a lever to lower the price.

Start your construction by building
the power supply. See what voltage
you get across the 10 k pot. If you get
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12VAC

12VAC

Sl IN40O7

Jl
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N

Fig. 1. Schematic.

25 to 35 volts, all is well. It’s only im-
portant so you can determine what range
your meter needs to read. You don’t
want to peg the meter if you turn the
pot all the way up. Nor do you want all
the reading bunched up on the low end
of the range.

My unit had just under 30 volts, so I
disassembled the meter and removed
the metal faceplate. (Do this very care-
fully, making sure not to bend the
pointer!) Using white correction fluid,
I removed all the unneeded scales and
modified the desired one (0-3 VDC) to

read 0 to 30 VDC by covering the
decimal places in the numbers. When
the fluid dries, you can use a perma-
nent marker to letter “Zener Test Set”
and any other information you want on
the faceplate. Very carefully reas-
semble the meter and mount it In
place.

A better-looking meter front could
be made by photocopying the old meter
face, whiting out unneeded scales, and
using an inkjet printer to make appropri-
ate ones. Then you could Xerox™ the
finished work onto a page of Avery

GO/NO GO CHART
LED
STATUS CONNECTIONS
Gre-e_r.'t = OK Reversed
Red OK Reversed Correct Correct
Shorted or
Both Leaky
F Open or I ]
Neither High
Voltage
— e e e L
Your Name and Callsign

Table 1. ZenerMeter GO/NO GO chart.
40 73 Amateur Radio Today * March 1998

label paper with adhesive backing.
Just be sure that the added thickness of
the paper doesn’t cause the meter
pointer to drag.

Mount all the other components ex-
cept the two colored LEDs used in the
GO/NO GO test. Temporarily tack these
two LEDs (which are connected back-
to-back) in place. Connect a known-to-
be-good diode (1N400x—not a zener)
with the cathode (banded end) to the
grounded binding post and the other
end to the above ground binding post.
With power on, switch S2 to GO/NO
GO. If the red LED lLights, permanently
solder the LEDs in place. If the green
LED lights, reverse the LEDs in the
circuit. Confirm that the red LED now
lights and then permanently solder the
two 1n place. These LEDs must be vis-
ible from the front panel. See Fig. 2
for the layout I used.

Finish wiring the unit by connecting
the meter through an appropriate mul-
tiplying resistor. The meter I used had
a 200 microamp movement. I tried a
150 k ohm resistor as a multiplier and
the meter read low. A 1 megohm resis-
tor was placed in parallel with the 150 k
and a 25 k trimpot was placed in se-
ries. This combination gave me the
ability to adjust above or below the ac-
tual voltage. To calibrate the connected
unit, place the unit in “Zener Test”.



VOLTAGE ADAST TENER GO-NO-GO

O O

8Pl —+— (O * J

BF ———— e @4 BP3
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Fig. 2, Front-panel layout.

Connect a digital voltmeter of known
accuracy to the DVM jack and turn the
unit on. Turn the voltage up to near
maximum and adjust the calibration
pot until the meter reads the same as
the DVM.

Parts substitution

Any diode with a PIV of 100 volts or
more can be used for D1. The red and
green LEDs used in the GO/NO GO
test can be replaced with a tricolor
LED with two leads, but not one with
three leads (they cannot be connected
back to back). Cl is not critical in
value but must have a working voltage
greater than the voltage coming from
DI. Tl could have a bit smaller- or
larger-voltage secondary. But too small

and you won’t be able to test higher-
voltage zeners; too large, and it may
destroy a diode. Current capability
only needs to be about 40-50 mA. M1
could be a regular voltmeter, but it
would be cheaper to re-calibrate a used
one.

Binding posts are used to connect
the diode under test to the circuit, but
to save time, I made two adapters from
banana jacks and alligator clips. These
plug into the binding posts, and diodes
can be attached to the alligator clips.
To test an in-circuit diode, one end
should be disconnected and both ends
connected via clip leads. Keep it safe:
Apply no power to the circuit while
the diode’s under test!

The connections to the DVM are
through a pin jack (for the positive
lead) and a binding post (for the nega-
tive lead). This is to mate with my
DVM, which has an alligator clip for
the negative lead. I can easily plug in
the positive probe and clip the ground
lead to the binding posts.

Testing procedures

Now that we have built our new
piece of test equipment, let’s put it to
the test! Select an unknown diode and
connect it to the diode binding posts.
The polarity is unimportant at this
time. Turn switch S2 to “GO/NO GO”".
Turn S1 to “ON”. One of four LED
combinations may occur:

. The green LED will light. This
means that the zener is OK and connected

See the FUN you’ve
been missing!
Every day more and

SIBH more hams are

sc an enhancing their
TV enjoyment of ham

radio by adding
images to their
conversations.
Join the fun!

new Pasokon TV Lite . . . $30 + $3 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

— E—

1. Turn power on.

2. Switch to “Go/No Go".

3. Connect diode.

4. Re-orient diode if LED shows it reversed.

5. Tumn “Voltage Adjust” pot to extreme left.

6. Switch to “Zener”.

—_—

7. Slowly bring voltage up until it no longer rises.

8. Connect digital voltmeter to measure voltage more accurately.

Table 2. ZenerMeter directions.

CIRCLE 351 ON READER SERVICE CARD

Desert Stnnn Solar

[ lﬂmﬂuﬂlﬁmm
1hs
lh.udﬁdhmwm

[} wﬂhm Inh:r.ﬂ.ﬁ:l
mnul'ﬂn:ll wsed this for
spoller Cogumanical ons and portable

repeatess in Desent Siorm.
Ready o =se. $169. Add 55 S&H. lnfo 51.

AntennasWest Order HouLine
Box 50062 Prove UT 84605 801 373 B425 J
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Fie Heceive Edi View Heb

| D|ﬁ[ﬂ- |ﬁ[.lﬁ|ﬁ|€1| ‘5‘1’.] E

For Windows.. $179 95

SSC is proud to announce PC HF Fax 8.0 for
Windows. Now you can receive weather Fax, FEC,
RTTY, Morse Code, Naviex, Amtor and Sitor while
working with other software. The package comes
with our new Windows FSK demodulator
software, manual and database Just plug it in
connect your recewver., and you are copying the
world! Call or wrnite for our FREE Products
Catalog
Visa and MasterCard Weicome

Software Systems Consultmg

imino Beal

nte, CA _'3-:"17

Tel 714/498-5784

k L Fax: 714/498-0568
http://www.sscorp.com
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Photo A. The ZenerMeter tests a zener di-
ode (6.10 volts), with a DVM hooked up
alongside as a more accurate readout of
the zener's voliage.

correctly (to run the zener voltage test).
If you are testing a regular diode or
LED and get a green indicator LED,
this means that the test diode is good
but connected backwards. An LED un-
der test will light 1f 1t 1s good.

2. The red LED will light. This
means the zener 1s OK but connected
backwards. If it is a regular diode, it is
good and correctly connected. Again, a
good LED under test will light.

3. Both LED:s light. The diode under
test 1s shorted or very leaky. Test it for
voltage regulation. You may have to re-
verse the leads at the binding posts.
Many of the components we get as

BIOFLECTRIFIER™

EXPERIMENTAL MICRO-CURRENT SUPPLY

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

$89.50 +82.50 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 {o:

THOMAS MILLER, WAB8YKN
314 South 9th Street

Richmond, IN 47374

Voice/FAX (765) 962-3509 thomil®infocom.com

160-10 G5RV Ou:cKrts

reuted by Antenmasivest By S06YS Provo. UT &4aA

Faul & Easv 1a Hrl.ll-ll
* Faul-Safe viina! rasorections
* No Besagnag o7 cufhing
* Everythun i il-:|:ni-e-.1
¢ Bimiih pntenmy 13 mmwies
Qually Campan=nb
* Presobdetod Sulver Timags

* Kaakproal QuietFlex ware
* Fally inaalated. wx sealed,
me=onrods, o powte Jesign

Tene All Bands Inel WARC

Want Plans, Patterns. Dars® Orger Hot-Line: ___As28 PiH

rder TechNote #124-D 8695 ppd USA |  1.800.926.7373
CIRCLE 116 ON READER SERVICE CARD

42 73 Amateur Radio Today = March 1998

bargains are often “floor sweepings”
that fail industrial testing but can still
be used 1n many projects.

4. Neither LED lights. The diode is
open, or has zener voltage higher than
about 15 volts. Run the zener test any-
way—you might get lucky!

Zener test

I. Turn R1 to the extreme counter-
clockwise position.

2. Turn S2 to “Zener”.

3. While watching the meter, slowly
bring up the voltage by turning R1
clockwise.

4. At some point, the voltage will stop
going up as you continue to raise it
with R1.

5. This voltage, as measured by the
meter, 1s the zener voltage. If you need
to know the precise voltage, connect a
DVM to the jacks. Do not continue to
raise the voltage much beyond the point
at which it stabilizes.

If the voltage never rises above zero,
the diode is shorted. Reverse its polar-
ity and retest it. If the voltage never
shows a point where it stabilizes, then
the diode is open or has a higher-than-
30-volt zener point. Reverse polarity
and retest—you have nothing to lose.

Non-zener diodes can also be used
as a zener substitution or in series with
others to create a very precise voltage
reference. Silicon diodes “zener” at about
0.7 volts, germanium diodes at about
0.3 volts, and LEDs at about two volts.

Radio Bookshop

Phone B00D-274-T373 or 603-924-0058, FAX &03-924-8613, or

se¢ order form on page B8 for ordening mformation

|l Rene'’s Books

NASA Mooned America. René makes
an airtight case that NASA never
landed anyone on the moon. Ridicu-
lous, of course, soO maybe you can be
the first to find fault with René’s 30

“gotchas.” He sure convinced Wayne.
$28.

The Last Skeptic of Science. René
blows holes in one cherished scientific
dogma after another. Do you believe
there have been ice ages? That the
moon causes the tides? That the iron
core of Earth causes its magnetic field?
That the transmutation of elements is
difficult? Another $28 well spent.

Photo B. An LED in the zener test mode

shows the voltage at which it “zeners”

(1.713 volis).

Congratulations! You have just con-
structed a useful piece of test equip-
ment to help you build and repair your
gear. Make a copy of the schematic
and paste it inside the unit. You may
wish to copy the set of directions on
the back to help you remember how to

use it. Have fun!
Parts List
BP1, Banana-plug-type
BP2, binding posts
BP3
C1 1000 pF 50 V electrolytic
capacitor
D1 1N4007
D2, D3 Red LED
D4 Green LED
J1 Pin jack, chassis-
mounied
M1 Voltmeter, 30-volt range
or recalibrated surplus
meter (see text)
R1 10 kQ pot, linear
R2, 1 k 1/2 W resistor
R3,
R4, R5
S1 SPST switch
S2 DPDT switch
T1 Transformer, 110 V
primary, 24 VCT
secondary
Miscellaneous: Case, line cord, 2
alligator clips, 2 banana plugs

Table 3. Parts list.



Number 43 on your Feedback card

Cheap and Portable Loop

This is the ultimate minimal-cost
and minimal-construction loop
antenna. It is portable and can
be quickly disassembled and tossed in
the trunk or on the rear seat of a car—
yet it is large enough to give a good ac-
count of itself when you are operating
QRP (although you would need a stur-
dier variable capacitor if you wished to
exceed 10 or 15 watts). Finding compo-
nents for it in the basement and building
it took less than two hours.

The circuit design

The circuit design is quite simple.
There is a main loop in series with a
trimmer capacitor (20-180 pF) and a
feeder loop about one-fifth the size of
the main loop. Fig. 1 shows the circuit.
Ocean State Electronics has such a ca-
pacitor (#T'C-463). Their phone number
is (800) 8B66-6626.

Constructing the antenna

The main loop is made of solid insu-
lated #12 house wire. #10 1s worth a
try, but I was using what I could find in
the basement. This loop i1s 144 inches
long. The feeder loop is made of the
same wire and is 28 inches long. The

... for 20 through 40 meters.

wire of the loops is mounted by means
of pieces cut from a terminal block
(Radio Shack #274-678). The three
pieces needed are cut so that they each
have two connector terminals and a
hole that accepts a small wood screw.
These sections are then fastened to the
support mast.

The mast is a three-quarters-inch by
one-half-inch hardwood trim strip four
feet. four inches long. The base is
made from one-inch-thick pine board
built up in the center by means of a
smaller piece of the same board. A
rectangular hole cut in the center of the
built-up base should be a tight fit for
the mast. This way the parts can be
casily pulled apart for transporting.
See Photos A and C.

The capacitor is soldered to two
short pieces of #12 bare wire so that it
can be inserted in the terminal block
mounted at the top of the mast. The
heavy wire provides the rigidity needed
when the capacitor is being tuned. See
Photo B.

The second block is mounted at the
bottom of the mast to hold the bottoms
of both loops (Photo C).

The main loop is divided into two
parts. About half an inch of insulation

Jay M. Jeffery WVBR
26150 Village Lane, Apt. 209
Beachwood OH 44122

is removed from the ends so that they
can be inserted in and held by the
blocks. The top block connects the
loop halves in series with the capaci-
tor. See Photo B.

The bottom block connects the two
halves together. When the halves are

Photo A. General appearance of the portable
loop.
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A third terminal block 1s
positioned high enough
above the bottom of the
main loop to hold the top
of the feeder loop. This
loop is also divided into
two halves for mounting.
This terminal block also con-
nects the coax to the feeder
loop. The coax is secured to
the mast by means of a piece
of Plexiglas™ and a wood
screw. The coax should
come out from the mast as
close to a night angle to the
plane of the loop as possible.
See Photo C.

The bottom of the feeder
loop connects through the
top connector of the bottom

Fig, 1. The loop circuit.

attached, the wires are bent into an
oval shape. The loop can keep its
shape without a crossbar when used
inside a building. Using it outside in
the wind requires more rigidity and a
clamp to hold it to something like a
picnic table. If you toss it in the car for
a trip, you may have to reshape it a
little before use.

Radio Bookshop

Phone 800-274-7373 or 603-924-0058. FAX 603-924-
8613, or see order form on page 88 for ordering
information.

Wayne’'s Five Buck Books:

98 Books You're Crazy if You Don’t
Read. Brief reviews of books that will
help make you healthy, wealthy, and wise.
If you are sick you did it to vyourself
through messing up your body. This is
probably the single most important five
bucks you’ll ever spend.

How to Make Money, A Beginner’s Guide.
Commuting to work is stupid. You can’t get
fired, laid off, downsized or outsourced if
you own your own business. This is an in-
struction book on how to get others to pay
you to leam what you need to know to be in-
dependently wealthy, have a ball doing it,
and have that ham shack you've dreamed of.
Grist 1. Fifty of Wayne's recent non-ham oni-
ented editorials. They 're about almost anything
and guaranteed to almost make vou think.
You'll sure have things to talk about on the
air other than yvour antenna and the weather.
Grist 1I. Fifty more non-ham editorials.
Even more fascinating stuff to think and
talk about.
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terminal block section. Bring
this loop as close to the bot-
tom of the main loop as pos-
sible on either side of the block. I taped the
loops together for close proximity and ri-
gidity (Photo C).

Tuning and operating the loop
antenna

The loop can be tuned to a specific
frequency by connecting it to a re-
cerver which is set for the frequency to
be used. Using an alignment tool (such
as the Antique Radio Supply #ST-8609
or just a thin dowel sharpened into a
screwdriver), tune the trimmer capaci-
tor until you hear background noise or
a signal. Maximize the noise or signal.
Final tuning can be done by transmit-
ting at low power when the frequency
i1s clear and adjusting the trimmer until
a field strength meter is maximized. A
quicker and cleaner way is to use an
antenna analyzer to get the best SWR.

Placing an antenna tuner and an
SWR meter in the line will help to pro-
tect your rig and give a greater range
of frequencies without retuning the an-
tenna itself. Avoid touching the an-
tenna during transmissions. Touching
any open metal on the antenna could
cause injury even with low power.

The loop is designed to be used in
the vertical position. This allows the
loop to be used when placed near the
ground or something that acts like a
ground plane. This position has the

Photo B. Top connections of the portable loop.

added advantages of providing a null
perpendicular to the center of the plane
of the loop, as well as gain in the plane
of the loop.

Important considerations

The antenna is designed for indoor
use, but with a crossbar, a cover on the
capacitor, and a clamp to hold it down to
a picnic table or any nonmetallic flat sur-
face it could very well be used outside. If
you live in a building that contains a lot
of metal in its construction (e.g.. steel
and concrete, aluminum siding, etc.),
then you will need to get the antenna
outside of the building. Also, it should
not be placed near a mass of metal,

It works fine

If tuned properly, the antenna works
quite well using a couple of watts. I've even
made some local contacts with it using a
NorCal 40-9er running 150 milliwatts. I
got good reports, but then again, they were
within 50 miles—with as much as five
watts you could “work the world!” &

Photo C. Base and base connections of the
portable loop.
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Number 46 on your Feedback card

Automatic Morse Station IDer
from Comm Spec

Perfect for fox hunting and repeaters.

Breckinridge S. Smith K4CHE
104 Brookfield Drive
Dover DE 19901

hen you read the ham maga-
zines every ad seems (o sport a
board with a microprocessor installed.
It’s hard to evaluate all the products
but when I saw the ad for this IDer
board by Communications Specialists
I immediately ordered one to test as a
foxbox timer/IDer and to install on our
local UHF repeater, which was being
rebuilt. Good-bye, diode matrix—hello,
microprocessors!
The ID-8 is made by Communications
Specialists, Inc. (most technicians refer

Photo A. Communications Specialists,
Inc's Model ID-8 automatic Morse station
identifier.
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to the company as “Comm Spec™) and
Comm Spec has been making special-
ized boards for over 30 years. Their PL
boards are well known 1n the two-way
industry and their technical help over
the phone is great.

The package containing the ID-8 ar-
rived, and my wife watched carefully
as [ unpacked two small pieces.

“What is that?” she asked.

“Nothing, honey. Just a microprocessor
board.”

“Oh, another gadget—don’t you have
enough?”

(Take a minute here to laugh.)

Back to business

I found that the main board, with its
MC68HCT705C8CFN CMOS proces-
sor, and the plug-in keyboard (which
mates with the main board for pro-
gramming your specialized informa-
tion, such as timing intervals, callsign
identification, or messages) were in
the box. All of your programmed in-
formation is permanently stored in an
EEPROM and can be altered at will.
Power can be removed from the board

and the information will remain intact.
The board is small, measuring 1.85 by
1.12 inches. The keypad looks like a
Touch-Tone™ pad, but actually is a
12-button keyboard that takes lines
low, via the programming port (J2 on
the board). The keypad plugs into the
top of the board, piggyback style, and
expands the area of the board by an
inch and a half. Comm Spec cautions
you on the first page of the instructions
to provide room in your installation to
allow plugging in the keyboard.

If you find that your installation area
18 cramped, you can always power up
the board temporarily, program your
info, and then remove the keyboard
prior to the installation.

While 1 examined and tested the
board, 1 realized that there wouldn’t be
any tedious sessions of soldering wires
or connectors to the board; the wires
are color-coded and are hard-wired to
a connector for mating with the board.
There 1s no microscopic soldering of
jumpers, or removal of jumpers, to set
up or program the board. This can only
enhance reliability of your installation



(and keep you out of surface-mount
therapy). The board has its own volt-
age regulation, and can accept 6.0 to
20.0 VDC with a current drain of only
6 mA. During my testing I just used a
nine-volt battery, and the battery seemed
to last forever. You can immediately
test the board to get a feel for the op-
eration, as it 1s factory-programmed
with a call and timing values—just
hook up power and listen to the audio
output.

The whole pizza

I was initially concerned about the
specific number of characters that I
could store in the IDer slots, as I had
plans for longer messages, but Comm
Spec has provided the whole pizza—
not just a slice. You can program a
message of up to 216 Morse characters
in a single slot or message. You can
have up to eight separate IDers or mes-
sages, with 69 characters in the first
message, and 21 in each of the other
messages, OF you can gang messages
together. The messages are selected by
three wires on the board that you
ground to activate. Be sure to consult
the message table on which wires to
select your message; for example, to
select message #2, you ground mes-
sage wire #3, which is a little confus-
ing. A really nice feature of the board
is that you don’t have to leave any un-
used message select lines “high” or
“low” and there are no external resis-
tors. You just simply leave a wire un-
connected, if 1t is not used. If you just
leave the “message select” wires alone
and don’t ground any of the lines, then
message #1 is activated.

Neat twist

When you use this board to key a
foxbox you can have an exterior switch
on the box, so that when the first hunter
finds the box, he flips the switch and a
different message, such as “The fox 1s
found” will now be sent at the same In-
terval. “The fox is found” message concept
was first used on the East Coast by
Dwayne WD8OYG, of LDG Electron-
ics. It puts a different twist on the hunt.

The Morse code table in the ID-8's
instructions is used for your program-
ming. It uses two digits for each alpha-

numeric character and includes every-
thing you could want, including frac-
tion bar, space, period, and all the CW
stuff such as AR, BK, BT, and SK. If
you don’t like code, throw some of
them in anyway—just to confuse ev-
eryone. The CW audio tone frequency
can be programmed from 100 to 3000
cycles and the speed is variable from 1
to 99 wpm; 70 wpm seems like a good
speed for repeater IDers. If you want
to have your foxbox key up with a
steady carrier without sending a lot of
CW, then just program in lots of
“spaces” to provide the necessary trans-
mit “on” time and then include a short
ID. During the programming process,
it’s best to be able to monitor the audio
output of the board, as the ID-8 will
beep each time you enter a program-
ming mode, and will generate another
beep when you successfully complete
a programming sequence. You can
test-play your messages without dis-
connecting the keyboard; just leave it
in place and type in one of the eight
“play messages’” commands. One of my
favorite audio monitoring tools that I use
in the shop is a Radio Shack™ amplifier
#277-1008C), which has its own nine-
volt battery, audio amp, and speaker, all
built into a small box.

As you punch the keys, if you screw
up, the ID-8 sends out a triple beep to
advise you of your lapse in mental
dexterity. Comm Spec obviously has a
ham on their staff, as the Morse code
table is perfect and the programming 1s
easy. If you get messed up during the
programming and want to declare pro-
gramming bankruptcy, then just key in
the “reinitialize” code, and the board
will return to its factory default values
SO you can start over.

Good timing

The timing sequences for your mes-
sage or ID can be programmed via the
keyboard; you can send a message at a
programmed interval when the trigger
input wire is active. The ID-8 won't
send the message until the interval has
expired and the trigger line is active. If
you have built repeaters, you know
sometimes you spend a lot of time
hunting all over your equipment for
signals of the right polarity to activate
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your add-on boards. The neat thing
about the I1D-8 board is that during pro-
gramming you can program the board to
trigger on a “low™ or a “high.” There is
also an inhibit line that can be pro-
grammed to inhibit transmission of the
message on either a “low” or a “high”
signal.

The uming sequence was interesting
to play with. If your message 1s very
long, for example a minute and 30 sec-
onds, then the full message i1s played
and the timing interval begins. The in-
terval timer can be set from zero to 99
minutes and to the nearest one-minute
increment, If you don’t like even-
minute timing, then put in a delay in
the hold-off timer for the number of
seconds desired. During your foxbox
operations just keep the trigger input
keyed and the foxbox will continuously
transmit at the programmed interval.

The push-to-talk output of the board
1S an open-collector transistor with a
specification keying rating of 80 volts
and 300 mA. This should be more than
adequate for keying needs. Comm
Spec gives the usual caution about key-
ing relays with this line, so be sure to
install a protection diode across any re-
lay coil that is keyed by the board.

I mentioned earlier that there has to
be a ham on the staff at Comm Spec, as
they’ve thought of everything. The out-
put of the board can be programmed to
be either audio or carrier wave mode.
In audio mode the output is audio but
in carrier wave mode the output is via
the PTT Output and the Morse code
keys this line, which can be used to key

Radio Bookshop

Phone S00-274-7373 or 603-924-0058. FAX 603-924-8613, or
see order form on page 88 for ordering information.

Code Tapes

73105 Genesis 5 wpm code tape This beginning tape takes
you through the 26 letters, 10 numbers and necessary
WWMMmeﬂ&HF.
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 volunteer examiner who starts
sending you plain language code at only 13 per. $7.00

73T20 Courageous 20+ wpm code tape Go for the Extra
|class license. $5.95

73T25 Mind Boggler 25+ wpm code tape. $7.00
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your CW transmitter with the same
PTT keying limits of 80 volts and 300
mA. During my testing, 1 also found
that when the PTT output is used for
CW keying, the tone is still available
for modulation of the carrier. Thus,
you can send true modulated CW for a
unique sound. The CW output on the
PTT line is perfect for beacons on
VHF or if you want an interesting
foxhunt, try keying the foxbox carrier
on and off with the CW message. Put
an important clue in the message—
make those hunters get off their duffs
and learn some code!

For your repeater installations there
are a couple of features that can be
programmed. A courtesy tone, which
consists of a 50-millisecond beep, 1s
generated at the input of a signal trans-
mission; the courtesy beep can trans-
mit as soon as the “trigger” input is
released from an active condition and
is inhibited automatically during Morse
code transmission. Another good timing
feature for repeaters is a “front porch

delay” which will delay the sending of i

the message for up to 10 seconds. and
can be programmed via 100 millisec-
ond increments via the keypad. There
is plenty of audio available on the
board, up to four volts, and it’s adjust-
able by a pot on the board. According
to Comm Spec’s note on the instruc-
tion sheet, the pot does not have any
stops and can be rotated 360 degrees.
I really liked the board. Overall, I'd
call it an excellent product from
Comm Spec—a rugged little board
that has bounced around my work-
bench for a month. I deliberately tried
to abuse 1t, and it survived. It’s not
sensitive to RF and is easy to install.
A lot of features are crammed into a
small space; it has its own program-
ming device and it’s easy to change
programming in the field. It’s perfect
for a basic repeater IDer, propagation
beacon, or foxbox. The price is
$69.95. You can order it from Commu-
nications Specialists, Inc., by telephon-
ing (800) 854-0547; FAXing (714)
974-3420; or by writing Communica-
tions Specialists, Inc., 426 West Taft Av-
enue, Orange CA 928665-4296. Be sure
to check out the Web site at [http:/
www.com-spec.com]. 72

NEUER SAY DIE
Continued from page 38

magnetized (wetter) water, prayer, UVs,
and so on. The mind tends to boggle
(with apologies to my old car rallying
friend Alan Turoff, who invented not the
word, but the game Boggle™ —I see, ac-
cording to the TV program King of the
Hill, that they’re having Boggle tourna-
ments these days). If nothing else, what a
great science fair project it would make for
kids to grow seeds using these systems for
increasing growth, both alone and in com-
binations. With Sonic Bloom providing
about seven times ordinary growth, by
the time a few other approaches are used
we could be seeing 10 and even 20 times
standard growth!

Yes, I guess I'll have (o start a news-
letter or journal for the super-growth
gardening fans. Should I call it The
Green Thumb?

Not only can we start producing fruit and
vegetables which will be infinitely healthier
to eat, but these technologies should also
go a long way towards feeding the
world’s hungry.

Dowsing

Okay, what do you think about dows-
ing? Do you really believe that people
can find water underground depend-
ably? Like almost anything else, your
answer will probably be determined by
how knowledgeable or ignorant you are
on the subject. It is easy to hold strong
opinions on things of which you are
ignorant.

Some months ago Ireviewed Vibrations by
Owen Lehto. This 1s the most practical how-
to book I've found on dowsing. But Owen
doesn’t waste a lot of time trying to convince
unbelievers. Christopher Bird, however, does
in his monumental The Divining Hand.
Once you've read this book I guarantee
you will no longer be a skeptic. You
won’t even be on the fence. Bird goes
over the history of divining, which goes
back at least a thousand years. Then he
covers the scientific research done in the
field. And there’s been plenty. He's done
his usual massive amount of research.

For instance, a scientist set up an ex-
periment by driving two 1ron posts in the
ground several feet apart. He fed a small
voltage to them to see if dowsers could
detect it. He found that 80% of the
people he tested could invariably detect
a 20 mA current. A few could detect cur-
rents of 1 mA, and one chap was unfail-
ingly able to detect 1 pA of current. This
chap was also able to direction-find any
radio station while blindfolded. They
gave him the frequency and his dowsing
rod would point to it.

There are water well drilling companies
who use dowsing to find wells and charge



nothing if they fail to provide water at a
flow rate they guarantee. They’ve never
failed.

Experienced dowsers can find water
veins, tell you how far down they are and
the flow in gallons per minute to expect.
They can even do this working with a
map. They can reliably find lost objects
and people. They can dowse for metals,
oil, coal and natural gas. With oil they
can tell how far down the top of it is, the
size of the deposit, and its depth.

Dowsers can diagnose illnesses and
locate the site of the trouble. They’ve
found that many, if not most cases of ar-
thritis and cancer involve people sleep-
ing over several veins of water. When
their beds are moved to a place where
there are no underground water veins they
miraculously recover. Underground water
veins can also make animals sick, and
even trees!

Well, if something coming from the
water is making people sick, then it
should be possible to detect it scientifi-
cally, right? And they can, using a
gamma ray detector! In some way the
moving water projects a narrow beam up-
ward which, over time, can generate many
different illnesses. But you don’t need a
gamma ray detector when a simple pendu-
lum will do the job.

An experienced radiesthesiaist (medical
dowser) can use a pendulum to find the
cause of an illness and to find the best
medicine to cure it. They can even do
this from afar! And it works on animals
as well as people.

By shielding a dowser’s body they’ve been
able to locate the areas of the body which do
the detecting, with one being located in
the head by the pineal gland and the
other by the adrenal glands.

If you’d like to become an expert on
the subject, get Chris’s book. It’s $30 and
is available from several sources. It’s a big,
glossy, well illustrated book. It’s listed in
the American Society of Dowsers book
catalog, (800) 711-9497; Radio Book-
store, #5963, (800) 243-1438; Acres USA,
#6194, (800) 355-5313.

It’s easy to learn to dowse, and almost
anyone can do it. But it takes experience
o get to be good at it and to learn the
right questions to ask. You can do it with
bent rods, a pendulum, a piece of plastic (a
la the Hieronymus machine), or even just
with your hands.

I suppose 1 should have put this into
the April issue as a way to deal with
readers so grounded in science that they
get upset when something unexplainable
is claimed to work. Well, I'll put my sci-
ence background up against just about
anyone’s, but it hasn’t stopped me from
reading and learning new (or old) and
exciting things.

Fair Enough?

If all those weird ways of stimulating
plant growth for a science fair project
aren’t enough, I've got one more for
you. This has to do with voodoo—no,
it’s what’s called “paramagnetism.” It
seems that if you hang things by a string
and put a magnet near them, those which
are paramagnetic will be attracted a little
bit. Stuff that’s weakly repelled is called
diamagnetic. Like wood and water. Most
organic stuff is diamagnetic and the
most paramagnetic are volcanic rock and
ash. Like basalt, which is almost off the
chart.

It’s difficult to measure paramagnet-
ism with a string and a magnet, so the
“experts” in the field use a pendulum.
Well, why not—once you get the hang of
it, a pendulum will dowse for just about
anything you ask it to.

But you don’t have to buy into any of
this to do the experiment and see for
yourself. Some high school kids have
won local and state science fair contests
with this one.

Since basalt has the most power, if
you can find or make a basalt rock about
three inches 1n diameter and 12 inches
long, you're in business. Granite will do.
The idea 1s to emulate in miniature the
round towers of Ireland. About 65 of
these still remain, and the fields around
them are in much demand by local farm-
ers, who want to fatten their cows on the
luxurious grass that grows there.

For the experiment use two plastic
buckets or dishes filled with potting soil
from the same bag. Plant radish seeds
about half an inch deep around the pots,
three or four seeds per hole. Water both
pots the same and keep both in the sun-
light, but in one place the stone in the
middle. The shape of the rock isn’t critical.

After eight days in a growing tempera-
ture of 70-80°F., pull the plants up and
weigh the roots’ “held in place” soil.
You’ll see that the plants to the east are
the smallest and lightest. Those to the
north and south will be middle-sized,
and those to the west of the rock will be
the largest and heaviest. The plants in
the control pot should all be the same.

Now why should a rock in the pot
have such a startling effect on plant
growth?

The next step, naturally, s to start using
this phenomenon to our advantage.

If you're interested in reading more
about this you can read Paramagnetism
by Phil Callahan (#6158 from Acres USA,
$15) and Enlivened Rock Powders by
Harvey Lisle (#6103, Acres USA, $15).

I’ve been interested in the using of
rock powders to both stimulate plant
growth and as a way of providing the
minerals which are missing from our

commercially grown produce. In the
Hamaker-Weaver book, The Survival of
Civilization (Acres USA, #6221, $12),
Weaver mentions his eating a quarter to
a half teaspoon of rock dust every day to
supply the missing minerals. Talk about
nitty-gritty! But it solved his chronic
constipation problem.

There are a bunch of enlivened rock
powders on the market that farmers feed
to their livestock. It makes the animals
more alert, have glossier coats and be
generally much healthier, so they should
help people too. Hmm, have you any
rock powder recipes for me? Yum.

Supersonic Lemons

By treating the roots of a lemon tree
with supersonic sound, an experimenter
has been growing two-pound lemons. He
found that the tree’s branches were pro-
ducing four flowers instead of one, so he
pinched off three of the flowers, allow-
ing all of the growth to go into the fourth.
The lemons grow so large that they have to
be supported so they won’t fall off the
tree before they are ripe.

No, I. don’t have any details on the fre-
quencies used, so get busy and start ex-
perimenting. That should make a great
project using any fruit or vegetable bush
or tree.

Rocking

David Merrill, a Suffolk, Virginia,
high school student, won top honors at
the regional and state science fairs with
his mice and music experiment. After es-
tablishing a baseline of 10 minutes for
mice to navigate a maze, David started play-
ing music 10 hours a day to two groups,
keeping the third without music as a
control. He then put the mice through
the maze three times a week for three
weeks. The control group was able to cut
five minutes off their time. The classical
music group cut eight and a half minutes
off their time, and the rock music group
took 20 minutes longer to navigate the
maze.

David had to cut his experiment short
because all the rock music group killed
each other. None of the other groups did
that. (Source: Washington Times.)

Which brings the question to my mind
of how much of the kids killing kids we’re
seeing these days may be caused by them
listening to rock music? Guns in schools,
falling SATs, a lack of motivation and
perseverance could all be connected to
some extent to the hard rock craze and
addiction.

So, how much classical music did you
play to your children while they were in

Continued on page 84
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The Internet: Where's it
going?(And what does it
mean to ham radio?)

A little historical perspective:
The Battle of New Orleans
(1814) was the only major land
battle won by the United States
during the War of 1812—but it
was a hollow victory, because it
took place two weeks after the
war ended. The message an-
nouncing the end of the war did
not arrive in time. Why? Be-
cause communication in 1814
was very, very slow. Messages
went by horseback courier or
sailing ship. General Andrew
Jackson enjoyed no better com-
munications between Washing-
ton and New Orleans than Julius
Caesar had between Rome and
Gaul. Indeed, Caesar may have
had better communications be-
cause of the road system built
by the Romans.

The modern telecommunica-
tions revolution began less than
a generation after the Battle of
New Orleans, when Samuel F.B.
Morse (of code fame) invented
the telegraph. By the Civil War
much of the country was hum-
ming with telegraph wires, and
communications iime between
distant cities was reduced to a
few minutes. Stonewall Jackson
had communications technol-
ogy that Andrew Jackson could
not even comprehend. It took an-
other generation to invent the tele-
phone, which allowed voice
communications, still another to
invent radio, and yet another to
make widespread use of radio
communications. Ham radio op-
erators helped a lot in the devel-
opment of early radio.

The accelerating rate of
progress in communications is
seen by certain historical events.
The first transatlantic telegraph

cable was completed between
1855 and 1857, and could trans-
mit no faster than about 50 or
60 words per minute. A transat-
lantic cable required a huge volt-
age at each end to be able to
“tickle” a telegraph responder
on the other end. I’ve read that
1,800 volts DC were used to
overcome 2,000 miles of I-R
losses in the copper wires!

It wasn’t until 1955, a century
later, that the first transatlantic
telephone cable was laid. Trans-
atlantic telephone service actu-
ally began in the 1930s using
high-frequency shortwave radio
channels. Capacity was limited,
and waits of several days to get
a free line were not uncommon.
Ionospheric disturbances and
magnetic storms, caused by so-
lar activity, often eliminated the
telephone channel for hours to
days at a time.

Only nine years after the first
transatlantic telephone cable went
into service the first global com-
munications satellite (AT&T's
Telstar I) was launched. In the
decades since Telstar I so many
satellites (communications and
otherwise) have been launched
that colliding with “space junk”
is a distinct hazard. A plan is ap-
proved to launch hundreds of
new communications satellites
in low Earth orbit in the next few
years. Progress in telecommuni-
cations today proceeds at such a
whirlwind pace that it is difficult
to keep pace with advances.

Concurrent with, and because
of, the telecommunications
revolution, is the development
of now commonly-available ser-

vices such as cable TV and the
Internet. Where Andrew Jackson
and Julius Caesar had to wait
weeks for messages to arrive,
we today have instantaneous
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messaging, graphics, video and
audio available at our fingertips
through the telephone compa-
nies, Internet service providers
(ISPs) and cable TV companies.
The baseline capability ex-
pected by the public has in-
creased dramatically in only
the past two decades. Where
most users were limited to a
single channel analog voice
system (telephone), we now
have the ability to conduct on-
line sessions with participants in
all states and on all continents,
simultaneously,

The Internet

The Internet started oul a
couple decades ago or so as a
means for scientists and engi-
neers connected with the De-
fense Advanced Research Projects
Agency (DARPA). The World
Wide Web (WWW) was added
much later, but buzzes with ac-
tivity. The amount of informa-
tion that you can obtain from the
WWW is simply stupendous.

Some people don’t want to
use the WWW because, they
say, pornographers and child-
abusing perverts hang out there.
They sure do, but so what? First,
although you might occasion-
ally click into a porn/pervert
site, and you may occasionally
get objectionable E-mail point-
ing to such sites, you won't nor-
mally encounter them unless
you want to. It’s kind of like
“adult” bookstores. I find them
objectionable, so I take note of
their blacked-out windows and
pass them by ... I don’t go into
stores 1 object to ... 1it’s that
simple. Nor do I go to WWW
sites that look suspicious.

As to the child abusers and
perverts on the WWW, 1t's al-
most impossible to getinvolved
with one of those unless you
want to. Although kids get
suckered in, adults rarely do ...
and neither will the kids if they
are well trained and counseled.
Besides, if you read the local
paper in almost every town,
there are perverts and abusers
everywhere.

Don’t let the scary stories get
to you. If you have a computer

and a modem, then find an Internet
service provider (ISP) that suits you
and jump in. You can contact me at
[carrjj@aol.com].

Where it’s going

We're witnessing a coales-
cence of the three telecommu-
nications services used by the
public: telephone, cable TV, and
Internet. The telephone compa-
nies and cable TV companies
are rapidly either becoming
ISPs themselves, or partnering
with existing ISPs to offer
bundled service. Canada and the
United Kingdom are ahead of
the US in this respect. The UK
users might be driven to flat-fee
cable TV and Internet bundled
services because they use me-
tered telephones (a long WWW
surfing session can cost big
bucks).

The key to combining ser-
vices is to provide a broadband
connection. The telephone com-
panies can’t do that easily in
some areas because of the “last
mile” problem; i.e., they use
twisted pair copper wires for the
connection to your house, Don’t
count them out, however, be-
cause they have some really
righteous technical capability.
One study found, however, that
telephone companies don’t
compete well with non-phone
companies, and attributes it to
their being monopolies for so
long.

Cable TV companies already
have 550-MHz to 800-MHz
broadband service to homes.
These can be used for high-
speed Internet access if a cable
modem is supplied. Although
presently expensive, they are
available in some areas.

The technical problem faced
by the cable guys is that their
present plants are one-way only.
Converting to two-way plants,
which is needed for Internet, is
costly. It can be overcome, how-
ever, if the market 1s there in
your area.

As telephone companies and
cable TV providers begin to en-
ter the Internet business, espe-
cially since they are able to
provide broadband capability,



stresses and strains on the tech-
nical infrastructure of the net
will increase. The Internet is al-
ready seriously constrained by
its architecture, current band-
width and growth rate. “The
Internet is growing exponen-
tially, but its instability is grow-
ing at an even more unnerving
clip” said one commentator. If
the net is unstable, then its util-
ity to all users is compromised.

One problem is that a major
source of the instability is the
inability of routers to “... an-
nounce and withdraw traffic
routes accurately and frugally
... One source of the problem
is that routers are overburdened
with those routing updates, and
those which see the greatest
number of updates are the most
likely to drop data packets. The
effect of dropped packets on
TCP/IP 1s ... a sign of conges-
tion, prompting a dramatic
slowdown in the flow of infor-
mation across the network.”
Router instability also has en-
couraged widespread imple-
mentation of software aimed at
route “dampening,” a process
that lets Internet service provid-
ers turn a deaf ear to routers that
repeatedly issue updates. Users
behind such overactive routers
risk losing their connections.

Update levels across the core
Internet are on the order of three
to six million per day, while ex-
perts claim that tens or hundreds
of thousands is more reasonable.
One problem 1s that *... 99 per-
cent of these update messages
indicate that a route is unavail-
able, even if the router has yet
to announce that the route was
ever available.” This fact indi-
cates that the network is “loop-
ing,” i.e., sending out the same
message over and over through-
out the day, with its own up-
date message traffic being the
major factor that makes the
routes unavailable.

Non-random network
announcements

Network announcements, e.g.,
route availability, are expected
to occur randomly throughout
each minute of the day. Random

message generation tends to
lessen the load on the system.
However, it is noted that such
messages are generated periodi-
cally, not randomly, on a cycle
of about 30 seconds. This class
of problem was traced to the
Routing Information Protocol
(RIP) several years ago when it
caused the Internet to collapse.
Some authorities are claiming
that problems in the Cisco Sys-
tems routers are the cause of the
problem. There is a conscious
design trade-off in Cisco rout-
ers between speed and memory
that results in “... a small num-
ber of extraneous [route] with-
drawals ...” But Craig Labovitz
(Merit Network Researcher)
states that the source of the 30-
second synchronization prob-
lem is not known. He asserts that
only one percent of the prob-
lems can be attributed to any one
vendor product. Labovitz does
not know what causes the 30-
second phenomenon, but suggests
it is *... a systemic, widespread,
inherent problem that we might
be able to fix in the Internet in-
frastructure.” The problem is
being worked on by routing ven-
dors, ISPs as a consortium, and
the Internet Engineering Task
Force (IETF) through the Na-
tional Science Foundation’s
Routing Arbiter Project.
[Note: Chaos researchers
might be interested in examin-
ing this problem. Synchronization
is a well-recogmzed phenomenon
in chaotic systems. In addition,
the work of Stuart Kaufmann at
the Santa Fe Institute indicates
that chaos is possible in any sys-
tem that has more than three
nodes and two connections per
node, which qualification the
Internet probably meets. ]

Weak link phenomenon

Internet traffic sends data
packets by different available
routes. Imperfections such as
timing fluctuations (“jitter””) and
latency (pauses between request
and delivery of packets) are a
real problem for large applica-
tions such as graphics. Because
the packets may pass through a
number of routers and ISPs, the

weakest link in this chain be-
tween originator and receiver of
the item sets the perceived qual-
ity of the entire network. As a
result, varying capabilities be-
tween ISPs make it possible to
seriously degrade overall qual-
ity. A large amount of upgrad-
ing might need to happen as the
net expands.

Bandwidth limitations

Mulumedia, voice/telephone,
video, net FAX, and a host of
other applications being sent
over the Internet are increasing
the demands for bandwidth at a
tremendous rate. High-band-
width users are replacing mul-
tiple T'1 lines (1.544 mbps) with
T3 lines (44.763 mbps) or OC3
fiber optic (155.52 mbps) lines.
A typical ISP uses four to six
T1 lines, and many are rapidly
moving to eight to 10 T1 lines.
Part of the pressure moving the
ISPs to T3 lines is the difficulty

in obtaining new T'1 connections
from the bandwidth providers.

One source claims that the
Next Generation ISP will require
scalable bandwidth from three to
155 mbps. Other sources note
that the largest Network Access
Point (MAE East) reached 240
mbps in 1996, and that MFS
Data Services (NAP in San Jose,
CA) expected to hit 500 to 600
mbps in 1997. MAE East re-
ports that it *... will be cranking
to the tune of 7.2 gbps by the
time (2000) rolls around.”

Telephone companies and
cable TV companies stand to
gain ground because of the
higher bandwidth now being
required by Internet customers.
They already have the band-
width infrastructure needed for
new applications.

[Note: An implication of up-
grading the Internet is that it
may no longer be a “free” re-
source. It 1s expected that some
sort of billing will be instituted
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Moderator’s note: Roger and
Ron Block of PolyPhaser Cor-
poration have put together a
well-written series of tips and
suggestions on how we can ef-
fectively protect our ham radio
stations from the effects of a
lightning strike. Part 2 of that
series was presented last month;
part 3 follows.

Lightning protection—
what your mother never
told you, Part 3!

We continue this ongoing se-
ries on lightning protection with
some ups on ham radio tower
installations. Be sure to read the
two previous parts in this series
in the January and February is-
sues of 73 too, as they contain
information essential to achiev-

ing a complete understanding of

the material. You can read the
entire text immediately, by call-
ing up the Special Bulletin
“Protection to Keep You Com-
municating™ at PolyPhaser’s
home page on the World Wide Web
at: [http://www.polyphaser.com/].
Past “Ham To Ham™ columns
can be accessed at /3's "Ham
To Ham” column home page
(with special thanks to Mark
Bohnhoff WBOUOM), on the
World Wide Web, at: [http://
www.rrsta.com/hth].

Now on to this month’s topic.
The first rule ... don’t use a non-
conductive structure for an an-
tenna support! Conductive towers
or metal poles should be used
for mounting antennas high into
the air. If the tower or pole has
sliding contacts (telescoping,
crank-up or push-up), the joints
should be jumpered using short

sections of copper strap attached
with appropriate clamps such as
PolyPhaser’s TK clamps (see
Fig. 1). Normally, self-sup-
ported and guyed towers do not
require jumpers across their
joints. Joint compound should
also be used so that rain water
will not drip onto the galvanized
surface of the support structure.

Guyed towers are better from
a lightning protection perspec-
tive, if the guy anchors are
grounded properly. Because the
anchors are located away from
the tower base, some of the
strike energy will traverse the
guy wires to ground, even
though these guy wires may
have relatively high inductance.
This is OK, because the more
the strike energy is divided, the
less energy the equipment in-
doors may see, and that, after
all, is our objective.

Dissimilar metals

Copper should never touch
galvanized metal without proper
joint protection. Water shedding
from copper contains ions that
will wash away the galvanized
(zinc) tower covering. Stainless
steel can be used as a buffer

(transition) material (see Fig. 2);
however, stainless steel is not a
particularly good electrical con-
ductor. If stainless steel is used
as a buffer between copper and
galvanized metals, the surface
area of the contact should be
large and the stainless steel it-
self should be thin. Joint com-
pound (available from a number
of sources, including PolyPhaser)
should be used to augment the
connection, so that water will
not be allowed to form a
“bridge” between the dissimilar
metals.

Magnetic energy

Lightning produces a very
large magnetic field as would be
expected with its typically
18,000 ampere pulse. This mag-
netic field will tend to induc-
tively couple into all nearby
conductive materials. There are
two ways to minimize the amount
of magnetic coupling:

1. Carefully shielding all sen-
sitive equipment.

2. Placing some distance be-
tween the equipment and the
likely strike location.

A galvanized steel sheet
may also help (when used as a

in the future. The abortive foray
of America Online™ into “un-
limited” access may well be a
portent for the future. “... Ser-
vice providers cannot make
adequate margins through flat-
fee access and undifferentiated
service.” |

So what does it mean to
us?

Like many other technolo-
gies, the Internet is a two-edged
sword. There are benefits and
problems. The bennies include
being able to research technical
and operating topics, and to
make connections with others
doing the same. Checking into
any forums or Web sites deal-
ing with amateur radio shows a
plethora of really neat stuff out
there. Also, we can promote
amateur radio on the Web, dis-
tribute training materials, and

generally use it for educational
purposes. There is no reason
why there can’t be an on-line
“*Virtual Elmer” to mentor our
newbies and future Novices.
On the down side, keep in
mind why amateur radio exists:
“to serve the public interest,
convenience and necessity”
(PICON principle). One of the
ways we meet our PICON re-
sponsibilities is distributing
message (raffic. But who needs
us when they can send E-mail?
Also, in times of disaster ama-
teur radio does brilliant work
handling emergency traffic, es-
pecially of the “health and wel-
fare” (H&W) variety. Although
disaster authorities can rapidly
fly in a satellite communications
system (heck, they’ve got "em
small enough to fit into a suit-
case), those systems and the au-
thorities operating them are
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usually too busy to handle a lot
of H&W traffic. Yet, it's the
H&W traffic that means so
much to people whose loved
ones are in the disaster area.

Now, however, itis all too easy
to set up impromptu H&W net-
works on the Internet. And the
originating stations in the disas-
ter area can use cellular tele-
phones and laptop computers to
do the work.

It’s not all downside, however.
There is no reason why the ham
operator doing the H&W traffic
can’t also be on the Intemet. It is
really little more than one more way
of getting the H&W traffic to its
final destination. What we need
to do is figure out how to best
merge amaleur radio and Intemet
services in times of disaster.

On the technical side, there
might be a few problems. Cable
TV lines already sometimes

leak energy into the two-meter
and six-meter ham bands. That
can only be expected to increase
unless the local utilities use fi-
ber optic cables to distribute
their services. There are also
compression techniques now
available that will permit high
data rates in the HF spectrum,
so we might see problems on the
HF ham bands as well.

Connections ...

I can be reached via snail mail
at the address above; or via
Intermet E-mail at [carrjj@aol.com].
My books can be bought
through Amazon Books™ on
the World Wide Web [http://
www.amazon.com). Be sure to
type “Joseph J. Carr” (my full
name) in the search panel if
you don’t want to get a lot of
titles by other “J” or “Joseph”
Carr authors. 73|



magnetic shield) to attenuate the
lightning’s magnetic field pulse
(usually by about 10 dB). This
steel sheet should be at least 30
gauge (0.016 inch thick) and
should be bonded to the system
ground. The shield must also be
broadside to the direction from
which the pulse will emanate.

Distance can sometimes be
effectively used to limit mag-
netic field coupling. The
strength of any magnetic field
diminishes at the rate of one
over the distance squared. Since
a moderately high tower is more
likely to be struck than any other
nearby structure, the placement
of the tower with respect to your
equipment room warrants sig-
nificant consideration. Factors
to consider include the magnetic
energy that will likely radiate
from the tower, and the benefit
of distance in terms of the in-
ductive loss provided by the
length of the orthogonally-run
coax; this added inductance of
the coax line will help buffer
any energy entering the equip-
ment area. So this is one time
when inductive loss is desirable.
Do not, however, add loops to
your coaxial line, since those
loops may act as a transformer
(depending upon their orienta-
tion), actually capturing more of
the magnetic ficld energy and
ultimately bringing it right into
your ham shack!

Additionally, extra distance to
the shack will provide more
time for the tower ground sys-
tem to absorb and dissipate the
strike’s energy, resulting in less
energy heading toward your
equipment. These factors indi-
cate that a separation between
the tower and the operating
equipment of greater than 20
feet appears reasonable. For
towers already located closer
than this, it may be necessary (o
utilize some form of shielding
(as mentioned previously) to
minimize the magnetically in-
duced energy.

Antenna location

A ground-mounted vertical
antenna is similar to a ground-
mounted tower. Both should

have a substantial and low im-
pedance connection to the sta-
tion ground system. However, if
the antenna or tower is mounted
on a roof, the inductance inher-
ent in the vertically-run conduc-
tors to the ground system can be
significant. Voltages of several
hundred thousand volts could be
present. To reduce the induc-
tance in these ground conduc-
tors, increase the surface area of
the conductors (wider copper
straps) as well as the number of
conductors. For the roof-
mounted antennas and towers,
the multiple down-conductors
can be spread over the roof and
can then be brought down to
ground in multiple locations.
This will require the ground sys-
tem to encircle the building
(also called a perimeter ground)
as shown in Fig. 3.

As an added benefit, this mul-
tiple down-conductor approach
tends to reduce the mutual cou-
pling between down-conductors
and provides a low-impedance,
unsaturated penmeter ground to
absorb the conducted surge. The
magnetic fields will be divided,
and at least in theory, tend to
cancel in the middle of the
building (although in practice,
the chances of these stray mag-
netic fields canceling on any-
thing other than a perfect,
geometrically-balanced and
spaced down-conductor array,
are slim to none).

That'’s all from Roger and
Ron Block for this month. Be
sure to check back next month
for more thrilling advent— .. .er,
advice on helping to keep your
ham station safe from the dev-
astating effects of a lightning
strike.

Telco two-fer

From Tom Siolek N3VUF:
“I recently acquired a Radio
Shack™ HTX-212 two-meter
transceiver, which I'm using as
a base station to check into my
local two-meter nets as well as
for packet radio. I've found it
to be a fine radio for both appli-
cations. Yet, since it doesn’t
have a separate data port for di-
rect connection to a TNC, the
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F ig. 1. The proper method of bonding two sections of a push-up
or telescoping radio mast using PolyPhaser TK series clamps. It’s
important to remember that copper should never directly touch

galvanized steel.

user must disconnect the micro-
phone and replace it with a cable
going to the station TNC for
data work. Because the keypad
and up/down scan buttons reside
on the microphone, the user
ends up losing the ability to
change frequencies easily while
running packet. For packet node
hoppers, this can be an annoy-
ance, since the only available
frequency control is the
detented main tuning knob,
which has proven to be some-
what slow and cumbersome.
The inefficiency i1s compounded
if the computer monitor is lo-
cated some distance away from
the radio; it’s not practical to run
the microphone and its controls
over to the remote position.
There are commercially avail-
able in-line boxes that will

switch between a microphone
and TNC cable, but the ones
[’ve seen so far won’t accom-
modate the type of connector
used on the HTX-212, plus they
come with a rather high cost for
a fairly simple function. The mi-
crophone jack in this radio 15 an
RJ-45 type, the same that’s used
in Ethernet computer networks.
There are other two-meter trans-
ceivers having similar setups
today, so users of any of these

-may well benefit from the fol-

lowing low-cost solution that
I've come up with.

“To allow me to use the mi-
crophone controls while running
packet, I simply plug in a stan-
dard modular eight-conductor
duplex adapter ... directly into
the HTX-212. This device will
automatically split a single
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Fig. 2. Closer view of the TK clamp mechanics.
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Fig. 3. A fairly typical roof-mounted antenna installation that should
incorporate wide copper-strap down-conductors o a perimeter
ground system. Note the tie-in with the existing utility ground

connection.

modular RJ-45 jack into dual
modular RJ-45 jacks ... just what
I want. I then plug the micro-
phone into one of the jacks, and
the TNC into the other. This lets
me operate packet, while not
relinquishing the ability to di-
rectly input frequencies from
the HTX-212's microphone-
mounted keypad. The adapter 1
used is made by GC Electron-
ics and carries their part num-
ber 30-9657. It cost me a mere
$3.32 at my local electronics
supply house, a lot less expen-
sive than any other alternative
I've seen. You might also be
able to find these eight-conduc-
tor splitters in computer stores
that stock Ethernet 10BaseT
network cabling supplies or via
mail-order from some of 73’s
advertisers.

“One caveat ... the setup
works great on packet, but I've
noticed that I end up with some
60 Hz hum superimposed on my

voice signal when I operate on
voice FM to transmit (with the
TNC cable still plugged into the
splitter). This appears to be due
to inductive pickup from my sta-
tion power supply, via the
TNC'’s cable (since it clears up
as soon as I disconnect the cable
going to the TNC). It's not a
huge problem for me, since 1
only use the RJ-45 splitter dur-
ing digital operation, but I
thought I'd mention it just in
case you run into something
similar. The inexpensive answer,
of course, is to simply unplug
the TNC’s RJ-45 cable when
you wish to operate on voice
mode. Perhaps better isolation
between the microphone and
TNC circuitry might be the fi-
nal answer, if you'd like to keep
both items permanently con-
nected, but that's the kermel of
another, more involved project
... a home-brewed RJ-45-based
switch box. For right now, the

TEST BENCH
POWER SUPPLY

Fig.4. NOBLX's tip for keeping your test bench a bit more free of
clip-lead clutter with the use of a dummy binding post on the

bench power supply.
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$3.32 solution works well
enough.”

Moderator’s note: The 60 Hz
hum that Tom noticed on his
two-meter FM voice signal
might also be due to a ground
loop condition among the TNC,
the two-meter transceiver, the
computer, etc., or it could even
be traced to a bit of RF feed-
back showing up as a hum-like
extraneous modulation. Either
case would require some
“setup-specific” troubleshoot-
ing, but as Tom states, the easi-
est answer may be to just
unplug the unneeded TNC
cable when operating any
other mode.

Clip-lead clutter reducer

From Peter Bergman
NOBLX: “Often after building
or repairing some electronic
gadget, it’s nice to know exactly
how much current the item is
drawing. Using the meter on the
bench power supply itself (if
your supply even has one) isn’t
always the full answer to the
question. Power supply meters
aren’t usually all that accurate
and you're generally stuck with
just one ‘overall’ range, which
may not be the right one for your
needs. The meter on the power
supply also records all of the
current being supplied to all of
the devices that may be con-
nected to it at the time—again,
perhaps not what you’d like to
see specifically. The usual ap-
proach that most of us take at
this point is to grab our collec-
tion of alligator-tipped test leads
and start lashing our multimeter
into the circuit. The result is
clip-lead clutter, and often un-
intentional shorts or danger-
ously exposed wires scattered
around our work area. The cure
for this form of clip-lead clutter
is amazingly simple. Take a look
at Fig. 4 and you’ll see what I
mean.

“All you need to do to avoid
the clutter is to install one of
those handy five-way binding
posts on your power supply’s
front panel—the type of bind-
ing post that allows you to hook

up several wires to it at the same
lime, safely. It’s just a dummy
binding post, so you don’t have
to connect it to anything inter-
nally in the supply! It’s basically
just a splicing point for one of
your multimeter’s test leads, and
the lead that will feed voltage
to the equipment or circuit un-
der test. It’s the simple and safe
way to put your multimeter in
series with the device whose
current you’d like to check, and
Fig.4 shows the concept graphi-
cally. When you don’t want the
multimeter in series with the
bench supply, just connect a
short from the power supply’s
negative post to the dummy post
and you're back to the old
days!”

Moderator’s note: I'll have 1o
admit that this solution to clip-
lead clutter never crossed my
mind ... great suggestion, Peter!

Family (of) ties

Back in the October 1996
“Ham To Ham"” column, I de-
scribed one possible method of
making your own cable coil ties
from standard hook-and-loop
sew-on strip material, available
at most fabric and variety stores.
A reader recently sent me a
sample of a find that he came
across for prefabricated cable
ties, using an even better mate-
rial ... double-sided Velcro™,

From Charlie Smith
KE40ZN: “T recently ran into
a great product that I use almost
every day and I know that other
hams would do the same if they
knew about it. They're one-
piece cable ties using the Velcro
loop & hook principle, but with
an interesting twist. Grip
Strips™, as they're called, are
made from strips of double-
sided Velcro, i.e., the top side is
the ‘fuzzy’ or ‘looped’ side, the
opposite side is the “pinchy’ or
‘hooked’ side. The matenal has
this double-sided feature
throughout its entire length. It
can be wound around a cable
coil or power tool cord, and then
attached to itself, to hold the
cord in a neat coil for storage or
transport. Grip Strips, made by
GB Electrical, Inc., 6101 N.
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Ask Kasoom

Your Tech Answer Man
Michael J. Geier KB1UM
c/o 73 Magazine
70 Route 202 North
Peterborough NH 03458
New modes! Packet voice

Many of us who write in the
ham radio press make com-
ments to the effect that there’s
lots of uncharted technological
territory for hams to explore,
and we should all get cracking!
We try hard to get everybody all
worked up, but we never seem
to actually suggest any of these
miraculous new modes. ['ve
been thinking about that for a
while now, and I've come up
with a few I think might actu-
ally work and be very useful,
and which can be played with
by any reasonably technically
competent ham. So I'm going to
propose a couple of new ways 10
communicate. Who knows? Per-
haps one of them will change the
face of ham radio! Even if they
don’t, they’re food for thought.

Have you seen the new digi-
tal cellular and PCS phones?
They get much better battery life
than regular, analog phones,
which are basically the same
technology as our FM HTs.
Why? Because they don’t trans-
mit continuously! Instead, they
transmit their digital informa-
tion in bursts, with the resulting
duty cycle of transmission be-
ing far less than the 100% re-
quired for regular analog voice
transmission. Of course, it’s the
transmitter that kills the batter-
ies, so keeping its duty cycle
down boosts battery life enor-
mously. That's what makes
those new ultra-small phones
practical.

Does this (ransmission
method sound familiar? Yup, it's

the same thing we’ve been do-
ing with packet radio for years!
The difference here is that
they’'re sending voice data, not
text. (Well, OK, some new
phones offer text messages, 100,
but that’s not the point here.)

Why can’t we do the same
thing over our repeaters? I pro-
pose an experiment like this:
Make a digital controller for a
two-meter, 220, or 440 MHz
radio. Have the controller digi-
tize the voice and then packetize
it. Then, have it blast the data
over a standard FM rig, using a
normal voice or packel repeater
for relay. The connections be-
tween the radio and the control-
ler would be essentially the
same as with any present packet
setup. The big operating differ-
ence would be that the PTT but-
ton is connected to the VNC
(voice node controller—cute,
huh?) instead of directly to the
radio. Otherwise, the whole
thing would be transparent.

So, while you're talking, the
controller would be cycling the
transmitter on and off. In this
type of use, it might be a good
idea to disable the acknowledg-
ment part of the system, to avoid

having the repeater tied up with
all those “acks.” If you're not
solid into the repeater, you'll
simply drop out, as with regular
FM. Of course, if you want to
gel fancy, you could have the
repeater send you acks, and then
you'd know whether or not you
were making it into the ma-
chine, even while you were
speaking! An indicator on your
rig would come on, letting you
know when you weren’t making
it. How’s that for cool?!

This system could employ the
digital equivalent of CTCSS,
t0o. In unconnected mode (to
use the present packet radio ter-
minology), everyone could hear
your transmissions, and you
could hear everybody else, too.
That would be the normal
mode of use, and would allow
roundtables and such, just as we
have now. If you wanted to get
rid of others’ transmissions,
you'd just select “private” or
“connected” mode, selecting
from perhaps 10 codes, num-
bered one to 10. (You and the
station with which you wanted
to communicate would simply
select the same code.) Everyone
could still hear you (after all,

Baker Road, Milwaukee WI
53209, come in three lengths
(eight, 11, and 15 inches long)
and in three colors (red, green
and black) for different sizes of
coils and to quickly identify dif-
ferent cables. The 11-inch size
(an all-around handy size), in
red, is designated as 45-V11RD.
They’re available in the electri-
cal supply departments of many
hardware stores and larger home
centers for about $2.50 to $3.00,
depending upon their length, for
a package of five. That's less
than $1 each, which I feel is well
worth the expenditure, since
they should last at least as long
as the cable itself ... maybe
longer! Grip Strips have a wid-
ened design at one end, which
also has a cutout slot for self-
storing the tie right on the ca-
bling, but I prefer to utilize a
small (four-inch) plastic cable

tie or two to make sure that the
Grip Strip stays with a particu-
lar cable or power tool perma-
nently. The strips can easily be
cut to a smaller size, so you
might want keep a stock of the
longest ones as a norm. [ think
that once you’ve tried these little
gems, you'll ‘stick” with them!”

Murphy’s Corollary: Whatever
it is that you want to do, you must
always do something else first that
you don't want to do.

The “‘Ham To Ham” column is
here to provide a forum for your
ideas, even if they may be, well,
a little different. Different can of-
ten be very creative, and those are
the ideas that I really enjoy receiv-
ing and including on these pages.
Don’t worry about your writing
skills—just include as much
detail as you can and I'll put it
together in the style of the col-
umn. Let’s hear from you!

As always, many thanks to
those who’ve contributed to this
month’s column, including:

Roger Block, President
PolyPhaser Corporation
2225 Park Place, POB 9000
Minden NV 89423-9000

Tom Siolek N3VUF

32 Westwood Park Drive
Havertown PA 19083
[n3vuf@aol.com|

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

Charlie Smith KE40OZN
12900 Meadow Creek Lane

Apt. 204
Pineville NC 28134

Note: The i1deas and sugges-
tions contributed to this column

by its readers have not necessar-
ily been tested by the column’s
moderator nor by the staff of 73
Magazine, and thus no guaran-
tee of operational success is
implied. Always use your own
best judgment before modify-
ing any electronic item from the
original equipment manufacturer’s
specificauons. No responsibility
is implied by the moderator or
73 Magazine for any equipment
damage or malfunction resulting
from information supplied 1n
this column.

Please send any 1deas that you
would like to see included to the
moderator at the address at top. We
will make every attempt to respond
to all legitimate ideas in a timely
manner, but please send any spe-
cific questions, on any particular
tip, to the originator of the idea,
not to this column’s moderator
nor to 73 Magazine. 73
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privacy goes against the spirit,
and the law, of ham radio), but
you wouldn’t hear them, just as
with present-day CTCSS. And,
if someone else wanted to join
in or make a comment to you,
all he or she would have to do 1s
select the same code, which
would be displayed on all re-
ceivers whenever either one of
you was speaking.

And, unlike with analog
CTCSS, multiple codes could be
employed. Why do that? Well,
one code could be for the re-
peater itself, for the purpose of
avoiding mutual interference, as
is done now. But, the digital sys-
tem would allow you to add an-
other code for selective calling.

Another very cool feature of
this system is that multiple us-
ers could share the repeater
without bothering each other,
which is something unthinkable
in the analog realm. All that’s
required is for each station’s
controller to avoid transmitting

when the channel is busy, result-
ing in automatic interleaving of
signals. Of course, just as with
regular packet, things will bog
down dramatically when the
channel is busy, and some colli-
sions may occur (although these
should be much rarer than with
traditional packet, since every-
one presumably can hear the
repeater). The faster the data
rate, though, the shorter each
blip will be, making the chan-
nel available for more and more
traffic.

Obviously, this isn’t going to
happen at 300 baud. To get us-
able voice transmission, a mini-
mum of 9600 baud will be
required, at least by today’s digi-
tal compression standards. But
we already have 9600-baud
packet modems, so that shouldn’t
be a problem, And, more efficient
data coding may lead to less data
per second of speech, easing the
bandwidth problems down the
line.
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Initial experiments can easily
be done with current packet gear
and normal voice repeaters, al-
though some modifications may
be required. In particular, the
repeaters might need to have
their long squelch tails chopped
off, to avoid bogging the system
down. And, of course, you'll
have to build something to digi-
tize the voice and compress the
data before you feed it to your
VNC, but modules to do that are
commercially available in the
computer telephony market
right now. Remember, you
don’t need high-quality sound
here, so the digitizing doesn’t
have to be complex or expen-
sive. There are plenty of
hobby-level A/D converters
out there for next to nothing.
As for the data compression,
initial experimenters can use
their home computers. OK, so
it won’l be very portable at first.
Eventually, I foresee the digital
controllers integrated right into
our HTs and mobiles, just as
they are with digital phones
now. The rigs will look just as
they do today, except perhaps
for a new command or two on
their menus, and their blinking
transmit lamps!

I suspect that a mode some-
thing like this one is the future
of VHF/UHF ham communi-
cations, and I predict that
within 10 years we’ll all be
using it. In fact, I predict that
packet radio, currently lan-
guishing under the onslaught
of the Internet, will eventually
be looked upon as the pioneer-
ing infrastructure which even-
tually led to this leap into
modern voice communica-
tions. OK, it’s nearly the new
year as I write this, so ['m per-
mitted to make some foolish
predictions!

Walk 'n’ look

Why limit such a powerful
technique to voice? There are
digital videophone devices out
there right now that can send
full-color images, at 15 frames
per second or so, over analog
phone lines, using 33.6 kbps
and 56 kbps modems. Why not

put together a “walk 'n’ look™
system which can send a few
frames per second of color
video over the same radio
channels I just described,
along with the voice? We don't
really need 15 fps, at least at
first, so we could get by with
slower modems. (Sending high
data rates is harder over radio
channels than over the phone
lines anyway, due to noise and
phase problems.) Using today’s
tiny CCD cameras and those
lovely active-matrix color
LCD panels found in the bet-
ter pocket TV sets, you could
have a powerful ATV system
and carry it around in your
pocket! And, unlike today’s
analog ATV, it wouldn’t re-
quire tons of bandwidth or lots
of power. I, for one, find the
prospect of digital, pocket-
sized ATV very exciting.

Shoot the bird

Once you have a packetized
voice and/or video system in
place, why limit yourself to ter-
restrial repeaters? A lowered-
duty cycle technique like this is
a natural for satellite relay. If it
got popular, dedicated, miniature
amateur birds would undoubtedly
be launched. Hopefully, some
would be geostationary and have
sensitive enough receivers that
no pointing or high-gain anten-
nas would be required on the
ground. Plus, with the interleav-
ing inherent in the system, many
people could share the birds at
once. Whip out your HT or
video HT and connect with
somebody halfway around the
world. Fun, huh?

Wanna try?

Anybody out there want to try
some of this stuff? Alas, as a
struggling musician, I simply
can’t put the time into it myself,
much as I'd love to. If you do
try it, send me a note detailing
your progress, and I' ll put it into
a future column. Remember, we
hams aren’t finished innovating,
not by a long shot!

Until next time, 73 de
KB1UM. 75
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Michael Bryce WBBVGE
955 Manchester Ave. SW
North Lawrence OH 44666
[prosolar @ sssnet.com]

Picking up where we left off
last time ...

Let’s hope that by now your
HW-8 is working just like it
should. But deep down inside,
you feel there’s something miss-
ing with the little rig. Well, the
HW-8 is a great platform for
adding your own modifications!
In fact, I've seen some HW-8s
with so many modifications, it’s
hard to the believe the rig was
once an HW-8! If you’ve ever
seen Adrian Weiss WORSP’s
HW-8 Super Contest Machine,
you know what I'm talking
about.

HW-8 modifications

There are lots of tweaks and
peaks you can do to enhance the
operation of the HW-8. How-
ever, before we get the solder-
ing iron hot, I've found some
goodies any Heathkit owner will
want to know about.

First, the green paint used in
almost all of the Heathkits was
really put on thin. Scratches in
the paint were a fact of life if
you ran Heathkit equipment.
I’ve found a company that sells
“Heathkit green” paint. It’s from
a company called R&R Designs,
202 Midvale, Marshall WI
53559. (800) 372-4287. E-mail
at [rehummel@aol.com]. A 12-
oz. spray can is $14.95 + 33
shipping. They also have touch-
up bottles, and if you're really into
Heathkits, you can buy the paint
by the gallon! They have several
colors, so be sure you ask for the
one matching your HW-8.

I guess if you're that taken by
the HW-8 and Heathkits in gen-
eral, you should also be reading
the Heathkit Journal. It’s $25
per year in the US and $30 in
Canada. It’s by the same people
who sell the paint, so the address

Low Power Operation

and phone are the same. How-
ever, the 800 number is for or-
ders only. If you have questions,
call Robert Hummel at (608)
255-0400.

Let me make this clear. I have
not ordered, nor have I tried to
use, any of the paint products
above. Also, if you're not up to
the task of repainting a cabinet,
perhaps you should pass on the
project. Personally, I'd practice
on someone else’s HW-8 first!

If you need a manual or sche-
matic for your HW-8, the only
authorized source 1s, of course,
Heathkit. Give them a call at
(616) 925-5899.

And now the
modifications

Before we begin, your HW-8
should be in working order.
Don’t do any of the modifica-
tions if the rig is sick—and do
only one modification at a time.
Completely check the HW-8 for
proper operation after the mod
is made before moving on to the
next one. While the modifica-
tions presented here are simple,
some of the complex modifica-
tions conflict with other modi-
fications. And lastly, if you
don’t know what you’re doing,
then don’t attempt any of these
modifications!

Meter lamp

This is a classic, and perhaps
the easiest to do. Basically, you
add a small grain-of-wheat lamp
behind the meter. You can get
these lamps from your local
Radio Shack™ store. Check the
many surplus electronics mail-
order places for the best price
and selection. Add power to the
lamp, and the meter takes on a
nice warm glow.

There are two ways to power
the meter lamp. One is to pick
up +12 volts from the rear of the
power switch. This applies power
to the meter lamp whenever
power 1S applied to the HW-8.
However, the HW-8 uses a
multi-pole AMP connector for
power. I’ve rigged up the con-
nector to supply power only to
the meter lamp when I'm using
an external AC supply or my
large battery bank. A second
power cord was wired to bypass
the meter lamp when operating
in the field from a smaller bat-
tery. All you need i1s a spare
connector and a few pins and
sockets for the AMP connector.
Again, Radio Shack carries
these connectors. Plan how you
want the pins and sockets in-
stalled into the nylon heads. If
you screw up, they’re damn near
impossible to remove without
the proper tools.

If the meter lamp is too bright
for your liking, add a small cur-
rent-limiting resistor in series. A
solder lug strip is easily added.
Use a solder lug strip having at
least five lugs ... well, use it in
the next mod. Remove the nut
from the screw closest to the
VFO knob holding the meter in
place. Remove the single solder
lug (it’s the bent one holding the
meter) from this nut as well.
Solder a bare wire about three
inches long to this lug. Replace
the lug on the screw. This is our
ground connection. Whatever
you do, don’t try to solder to this
lug while it’s still touching the
back of the meter. Heat from the
soldering iron will cause the
back of the meter to melt. If that
happens, you're in really deep
dung! I know of no sources for
replacement HW-8 meters. Use
the solder lug strip to hold your
current-limiting resistor and the
grain-of-wheat lamp itself. The
lamp’s leads hold it in place. You
can bend the leads to suit the
amount of light the lamp places
on the meter’s back side. Re-
place the top of the rig, turn off
all the lights in the room and fire
the little guy up. Now, sit back
and enjoy your handiwork! Af-
ter a few minutes, don’t you

wish that meter did something
besides just sit there and glow?
Well, that’s the second modifi-
cation—adding an audio-driven
S-meter to the HW-8.

An audio S-meter for the
HW-8

This is a classic modification.
I’ve seen several, but this one is
simple and it works. Nothing
fancy—it just makes the meter’s
needle move. The stronger the
signal, the more the needle
moves. The circuit does not pro-
vide any AGC to the receiver.
During transmit, the S-meter’s
circuit is transparent to the
HW-8 circuit used to drive the
same meter to indicate transmit
power. This circuit is simple and
effective.

In a nutshell, here 1s how it
works: A sample of audio is
picked up from the high side
of the HW-8's volume control.
Diode D1 rectifies the audio
and directs it to an RC circuit.
This RC circuit consists of R1
and C1. C1 has more control
than R1 and it’s best to change
the value of C1 rather than R1.
A lower value at C1 will give
a quicker response to a signal.
Any value from 10 pF to 47 uF
will work.

Resistor R2 isolates the S-
meter circuit from the transmit
circuit on the HW-8's PC
board. Don’t drop this value
lower than 10 k. The value
shown, 12 k, provides a nice
action.

Diode D1 is a IN914. How-
ever, if you want your meter a
tad more sensitive to weaker
signals, a 1N34 diode should
be used. If you do, then you
may have to experiment with
the value of R2, increasing its
value to prevent pinning the
meter’s needle with really
strong signals.

If you did as I said, and in-
stalled a multi-solder lug ter-
minal strip, use this strip and
point-to-point wiring to as-
semble the S-meter. While
there are no adjustments to be
made, you may want to fine-
tune R2 and C1 to achieve the
desired operation.
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Steve Nowak KEBYN/S

1011 Peacock Ave. NE

Palm Bay FL 32907-1371
[pangen@ compuserve.com|]

Mobile antennas

I tend to have a love-hate re-
lationship with antennas. I love
how a good antenna can make
operating a dream, but I hate the
gyrations sometimes necessary
to install it successfully, espe-
cially given my interest in mo-
bile and other non-permanent
installations. While stacked
monobanders at an altitude
which approaches major air-
line routes provide optimum
performance, they are in no
way mobile. The more mobile
an antenna, the less one expects
it to perform. I decided, there-
fore, to look at antennas which
can provide reasonable perfor-
mance while also being easily
installed for mobile operations.

My first choice was to pick an
antenna for two-meter /440 MHz
operations that would be easy to
install, operate reasonably well,
and, out of deference to the XYL,
be relatively inconspicuous since

it would be attached to her car.
Initially I attempted to use a
magnetic mount on the trunk lid
so that it could easily be stowed
in the trunk when not in use. Un-
fortunately, many of today’s
cars have much less steel than
one might expect, and the mag-
net found absolutely no attrac-
tion to the trunk lid. Plan B was
for a glass-mount antenna, al-
though my expectations for this
option were quite low. I had
tried glass-mount antennas in
the past, but the emergence of
metallic-based tinted (some-
times called passivated) glass
prevents them from working
well. I had hoped that, as cellu-
lar telephones became more de-
veloped, the technology for
through-the-glass antennas had
kept pace. Cellular antennas,
after all, are almost universally
glass-mounted, and appear on
every type of vehicle imaginable.

After looking through a
number of catalogs, I found

that Radio Shack™ sells one
that covers both two meters and
440 MHz. This turned out to be
a stock i1tem, rather than one that
needed to be ordered, so I pur-
chased one from the local store
and decided to see if it would
work.

I started by attaching the an-
tenna to the rear window glass
with masking tape. This is not
quite as easy as it sounds, since

which to clean the window, and
the alcohol when mixed with
generous amounts of elbow
grease will ensure that the an-
tenna will stay put. I carefully
lined up the outside block so that
the antenna was as vertical as
possible. Once I was happy with
its alignment, I removed the
backing from the adhesive pad
and attached it to the glass.
This must be right the first

“Installation was not difficult, although
some of the directions were in
Japanese.”

it took about six strips of tape
to support the external mount-
ing block and antenna plus a few
more for the internal block. Af-
ter getting everything lined up,
I used my handie-talkie and
UHV/VHF SWR meter to check
the SWR at low power. 1 was
getting 1.5:1 or better through-
out both bands, so I decided to
install the antenna permanently,
To be successful, it is essential
to make certain that the glass is
clean before mounting the an-
tenna. Most household glass
cleaners contain silicone which
will inhibit a good bond, so they
are not the answer. The package
contains an alcohol swab with

time, because the glue will not
let you move the block once it
18 attached. It was now easy to
line up the inside block, attach
it, and then route the coax to the
front of the car. Because of a
curve to the rear window, it was
necessary to place a very small
bend 1n the antenna shaft, but I
decided to wait a few days to
give the glue time to cure before
[ started making mechanical ad-
justments which might disrupt
the seal.

I located the tuning tool that
came with the antenna, and pre-
pared to adjust the antenna. I
was pleasantly surprised to
find that when I transmitted,

Reverse polarity
protection

I won’t take too much time,
but needless to say, the HW-8,
like so many other rigs of its day,
did not provide any protection
if you connected it up back-
wards. Several months ago, 1
showed you some modifications
to Ten-Tec’s QRP rig. They
work just as well here in the
HW-8.

I prefer to use a three-amp
diode to ground. If you reverse-
connect the rig, the diode con-
ducts and blows the power line
fuse. I don’t like cutting holes
in an HW-8, so an in-line fuse
holder works for me. Also, I
don’t care for the AGC type of
fuses during portable use. In-

stead, I like the ATC type. These
are the same types you’ll find in
all the new automobiles. Radio
Shack sells an ATC in-line
holder for a buck or two. They
also carry the low-amperage
ATC fuses as well.

If you have to remove the PC
board from the rig, there are two
more modifications you may want
to do. Both center on the RF am-
plifier in the receiver’s front end.

The first mod ensures the
front-end amplifier, Q1, is
turned off during transmit. This
modification prevents damage
to Q1 by routing +12 volts from
the top of the T/R relay. When
you key the HW-8, the end re-
sult is that Q13 conducts and
sends +12 volts to the T/R
relay’s coil. By tapping this volt-
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age and applying it to QI, we
can cause the amplifier to shut
down. A small signal diode and
a 22-ohm resistor are all that is
needed for the modification. A
sleeve of heatshrink tubing can
house the two parts. Tack-sol-
der them to the bottom of the PC
board. You’ll need to run a small
jumper from the relay coil to the
diode/resistor combination.

Increased sensitivity for
the HW-8

Although I found my HW-8
to hear just fine, many other
hams have reported lackluster
sensitivity. A simple fix is in
order for improved sensitivity.
Remove Q1 (the MPF 105) and
replace it with a 2N4416 FET.

The 2N4416 has one extra pin
that is unused in the HW-8. This
extra pin is the ground connec-
tion for the case of the 2N4416.
You can either leave it “floating”
or drill a small hole in the PC
board for it and ground the pin.

WiFB—SK

If there is one drawback with
writing a monthly column it is
the lead time between publish-
ing day and breaking news.
Having said that, by now most
of the QRP family has heard that
Doug Demaw W1FB i1s a Silent
Key. It’s kind of hard not to
mention QRP, or home-brewing
QRP equipment, without men-
tioning his name. Doug will be
missed.
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Freebies in ham radio:
Here's a good one, but

you will work for it!

This month, there are several
areas to cover, but I will try to
be coherent. It just seems that
so many things depend on the
order of other things to get done
before you can start the new fun
project.

Last month, I promised my-
self openly in this column that I
would get the PCFlexnel soft-
ware up and running. Well, I did.
There were a few skirmishes
with other associated elements
in this digital kingdom, but I will
begin by telling you how far I
advanced along the trail toward
anon-TNC, no-modem, simply-
a-soundboard packet system.

The PCFlexnet group has a
Web page at [http://d10td.
afthd.thdarmstadt.de/~flexnet/].
There, you will catch the vision
of a remarkable approach to
digital communications. They
have engineered at least ten
software modules that can co-
exist to facilitate communica-
tion via packet (and other
modes to come) on a variety of
platforms.

Most of us were introduced to
packet radio on the premise that
you buy a terminal node control-
ler (TNC), cable it between the
radio and computer, load a ter-
minal program, leam about con-
figuration, and put it on the air.
This still works for most of us,
and the Flexnet system supports
and improves on that method.

The next innovation was a
software-intensive packet sys-
tem that worked with a simple
serial modem (e.g., BayCom).
The cost and size of hardware
suddenly shrank. Flexnet modules
support this also.

You will recall that in Janu-
ary this column featured my ex-
perience with SSTV. The first
trial was with a serial modem
using the JVFAX software,
then with the W95SSTV, which
worked superbly using the
soundboard in my computer with
no external hardware between
the computer and the radio.
Flexnet modules make this
possible for packet.

Runs under Windows
go™

Now here is a plus. Much of
the software from Europe has
worked well in DOS, and the
warning has been that it will
cause erratic problems if you
attempt to run 1t under Win-
dows™ (trust them—it does).

Flexnet also makes this state-

ment, and 1L 1s an inconvenience
for most of us. But they have

fixed that nagging problem with
a Windows 95 Add-On Package.

The scope of all this appears
overwhelming at first. [ am writ-
ing this with a dozen of their
most pertinent printouts sitting
before me, totaling over forty
pages, and there is much more.
I also have some instructions
forwarded by Paulo CT1DTA,
who is an avid proponent of the
packet system he is running with
Flexnet through a serial modem.

Where to start?

Last month I downloaded sev-
eral archives and decompressed
them. After scanning through
the documentation I had printed,
[ determined the necessary files
I needed from these archives.
Although loading the modules
with a batch file was recom-
mended, I started experimenting
by loading them manually in the
sequence the advised batch file
would have done it.

It didn’t work the first few
times. I had all the files neces-
sary, plus about as many
more, but I had placed them
in three separate directories.
They all needed to be in one

the reflected power needle did
not budge on my SWR meter.
In actual operation, this antenna
has consistently performed bet-
ter than my expectations.
Naturally, for HF mobile op-
erations, one can expect more
challenges. Once again, I
wanted a system that would be
easy to install, although I was
not as concerned about keeping
it inconspicuous since this
would be on my car. I did wish
to avoid making any permanent
changes to the car such as drill-
ing holes in the visible parts of
the body. I also wanted an an-
tenna that would provide a low
enough profile for me to dnive
through most parking garages
without the need to remove the
mast. I spoke with representa-
tives from several companies to
get their perspectives on antenna
options. The prevailing opinion

was that a mount needed to be
attached to the car’s underbody,
a trailer hitch or a permanent
ball mount, to be workable. This
did not fit with my expectations,
so I continued searching. After a
while I did find a trunk lid mount
and antenna that I thought might
meel my needs. Comet Anten-
nas™ offers a choice of heavy-
duty trunk lip mounts, as well
as single- and multiband HF
antennas. Several of the mounts
allow the antenna position to be
adjusted through a wide range
so they can be used not only on
trunks, but also hatchbacks or
even rear van doors.

I decided to try the single
band QE line with a 20-meter
resonator. Since much of my HF
operating time is while going
from one appointment to the
next, I tend to stay on 20 meters.
This also allowed me to meet

my height restriction since the 49-
inch antenna, when mounted on
the car, results in a total clearance
requirement of seven and a half
feet, which will clear most park-
ing garages with room to spare.
I suspect that in the future I
will add resonators for 40, 15
and 10 meters. These can be
switched using the quick dis-
connect feature of the antenna
mount. This quick disconnect is
also useful for minimizing theft
or vandalism problems since the
resonator can be released quickly
and stored out of sight.
Installation was not difficult,
although some of the directions
were in Japanese. Most of the
installation process is almost
intuitive. One thing that you
must remember is that the trunk
lid must be RF bonded to the
rest of the car body in order to
act as a ground plane. I used a

short length of braid removed
from RG-8 coax to connect the
trunk lid and car body and it
seems to work well.

Naturally, the proof is in the
performance, and so far I am
pleased. Although it is difficult to
compete on a power basis with
stations running a kilowatt into a
beam, I’ ve already had stations at
the other end of a pileup respond
lo the “‘eight mobile" even though
there were more powerful signals
from which to choose.

Personally I prefer to rag-chew,
so [ don’t chase as many contacts
as others. On the other hand, I do
expect to be able to maintain a
contact for a 20- 1o 30-minute
QSO without struggling to hear
the other station, and so far this
antenna is doing a fine job. If you
have a chance, check out 20
meters during the day and we can
compare notes. 73]
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directory. Fine, I put them all to-
gether. Still didn't cooperate, but
it was to a point where the Win-
dows 95 Add-On would load.

I have First Aid Windows
97™ installed. It came up and
said there was a missing file.
Upon clicking the “Fix it” but-
ton, it found the file and in-
stalled it in the right place. That
still wasn’t enough, but it was
getting closer. The next time
around, I got an automatic list-
ing while in the DOS mode that
two drivers were missing.

Strangely to me, I could lo-
cate those files with the Win-
dows explorer utility, but it
couldn’t copy them. So I win-
dowed out to DOS and it was a
snap. Things began to look up.
This wouldn't have happened if
I had placed all the files in one
directory, but I have a problem
with mixing everything all at
once. Too many things without
a rigid hierarchy seem to muddie
this mind and, occasionally, the
computer.

Just one more time to shut the
computer down, start it in DOS
mode, load the modules in the
order that works, start Windows
and load the 95 Add-On. Got
through all that with no errors
and the promised PCFlexnet
icon was in the task bar.

Does it work?

The next test was goingtobe a
little difficult to evaluate. As
usual, there are missing pieces to
the puzzle. I had loaded the serial
modem driver, but my VHF se-
nal modem is unable to transmut
and the project to build a new one
1s only slowly taking shape.

With the serial modem plugged
in and the radio tuned to a node
that sends a beacon every 10
minutes, I waited for an indica-
tion. According to the LED on
the radio, there was a signal, but
no screen display. However,
there seemed to be some action
in the corner of the Winpack
program that simulates LEDs.

Another 10 minutes went by
and when the next beacon was
sent, there was a definite flicker
on one of these LEDs. I called
that a sign of success. It has a

way 1o go, but I know if we got
this far, we can conquer the next
hurdles.

It will take a little
hardware, too

If you read some of the com-
ments by Tom Sailer, who has a
linked Web page [www.ife.ce.
ethz.ch/~sailer/pcfindex html] from
the PCFlexnet page. you will
realize how far into the future
the project is looking. He
makes some statements about
the fact that modes such as
packet, AMTOR, and PACTOR
will work well through this me-
dium except for a problem of
operating the PTT.

For this, a few solutions have
been developed. They are de-
scribed in a document on his
Web site with diagrams for
simple circuits to make it hap-
pen. This is one of the areas I
will have to work on, now that |
am convinced the software
works. Then I can see if the ter-
minal software in the shack will
really work as indicated. Just a
few more steps and it looks like
I'll be home free.

When all is together and run-
ning, 1 can summarize all the
steps and get as close to step-
by-step as I know how, so you
can try it yourself. It will be fun.
If you read into this what I do,
this is the digital wave of the
future. The problem at this time
is that it hasn’t been packaged
for plug 'n’ play. I have an en-
gineer friend, who tells me that
where he works, that phrase is
pronounced “plug 'n’ pray.” It
will be a while before that level
of sophistication arrives. But as
they say, this 1s a hobby and,
therefore, how you and I have fun.

Now for some of the other
computer-related happenings
around the shack that may be
good to store in the back of your
memory. Some of these things
really slowed progress for the
past several weeks.

Some complications

One of the disgruntling things
to happen was my inability to
log on to the local ham BBS
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lately. You would think that
would be a simple problem
since the BBS antenna is just
a few miles across the valley
and I have such a variety of
hardware and software.

Everything appeared in work-
ing order. My station could copy
the output from the BBS per-
fectly on the screen. When my
radio sent a connect request, it
read perfectly across the BBS
monitor. Then things fell down.
They just couldn’t do the hand-
shake. The BBS would respond
with the proper acknowledg-
ment but my system would
continue to send connect re-
quests and seemingly ignore
the packets being sent from the
BBS.

With the sysop, Martin, on the
landline, we used separate ra-
dios to monitor the sounds of the
signals. His sounded strange to
me and mine sounded strange to
him. We went to voice mode
with my radio and my signal
would break up. I tried a differ-
ent radio and it seemed to cure
the breakup but was weak. I de-
cided that was due to less power
and possibly a mismatch along
the feedline.

The next day I tried a few ex-
periments. With each of two dif-
ferent antennas in place, the
connection problem persisted.
With an old IC-2AT plugged in,
there was still no connection,
but suddenly this little radio was
registering much more power on
the wattmeter than the 10-watt
radio had been.

Found it!

The test antennas were on a
different piece of coax but were
much lower—about six feet off
the driveway. When I plugged in
the regular coax and antenna 10
the IC-2AT to take advantage of
the increased height and gain,
the BBS came up and con-
nected, first try.

Obviously, the problem was
the radio, but it was working just
enough to fool me and probably
most casual observers. It is get-
ling ancient, but is a good all-
mode two-meter rng 1 feel is
worth repairing. The real clue

was the wattmeter. It is an old
Swan meter that requires cali-
bration. Therefore, you can get
any reading you set it for, so, on
its own, it is not a standard. You
only know there is a problem
when you compare to another ra-
dio of (hopefully) known quality.

Update for Winpack

In my quest for knowledge, I
often check the Hamnet forum
on CompuServe. It seems the
folks at CompuServe feel pres-
sure to get new, flashier effects
by continuously changing their
software. I do not like to use the
CompuServe software because,
though it works every time, it
is very slow compared to my
favorite program, Tapcis™.

Tapcis is light-years ahead in
speed and utility. The problem
1s that every ime CompuServe
makes a change the aftermarket
software folks have to match it
in order to remain compatible.
Again, it was time (o tweak the
software. When I finally got to
Hamnet, | happened on an up-
date for Winpack, version 6.3.

I installed that, though the
author claims the changes are
simply improved utilities and, if
you are having trouble, the up-
date won’t fix a thing. Well, hello:
The update made the program so
stable, 1 will recommend it as
excellent shareware for packet
running under Windows.

They are claiming improved
performance with the serial
modems and capability to inter-
face with PCFlexnet. The screen
didn’t change perceptibly 10 me,
but I took a screen shot with it
running during a session and
with the pop-up Flexnet menu
in place. The point is that I
haven’t found a program with a
conflict while Flexnet is run-
ning. The packet session was run-
ning directly through the Comm
port to the TNC (see Fig. 1).

Another challenge entered
my life when my daughter gave
me an old hand scanner which
she had replaced a few years ago
with a flatbed (the kids are al-
ways ahead of me in the yuppie
devices department). Anyway,
this worked, but the images
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Radio foxes don’t how!

[s the weather warming up
where you live? In just a few
weeks, winter will be over and
discussions at your local ham
club will turn to ideas for out-
door activities. Who will be
Field Day chairman this year?
Shall we have a barbecue? How
about a spring hamfest or pic-
nic? What can be done that’s
different to attract newcomers
and bring back the folks who
have drifted away?

Radio Direction Finding

Everybody loves mysteries,
so why not have a club picnic in
the park this spring and include
a bunch of hidden transmitters
for everyone to find? Better yet,
why not make on-foot direction
finding (also called foxhunting,
foxtailing, radio-orienteering and
ARDF) into a new club project?

Foxtailing seems like a well-
kept secret here in the US, but
in many parts of the world, it’s
an important sport. Some say
it’s bound to become an Olym-
pic event eventually. Just like

orienteering, formal foxtailing
meets involve maps, compasses
and stopwaich timing. There are
records to be broken and medals
to be won.

Formal rules for ARDF are set
by committees of the Interna-
tional Amateur Radio Union
(IARU). There’s no space this
month to go into all the rules and
practices of the sport, but you can
read all about it in past “Homing
In" articles such as “FARS, Friend-
shup, and Foxhunting™ in the Janu-
ary 1998 1ssue of 73. You will also
find lots of details about ARDF
at the “Homing In” Web site listed
above. This time, I'll focus on fox
transmitters and how to make
them quickly and inexpensively.

Ammo source becomes
RF source

Foxtailing in Europe and
Asia is done on 80-meter CW
and two-meter AM. Right now,

almost all ARDF activity here
in IARU Region 2 (North and
South America) is on two melers,
using continuous FM carriers with
tone-modulated CW (MCW) in-
stead of AM. It 1s anticipated that
the official Region 2 IARU
foxhunting rules, when final-
1zed, will favor FM over AM
because of FM’s widespread use
and the preponderance of FM
receiving gear here.

Typical IARU-style hunts
have five foxes spread out in a
woodsy park. A radio-orienteering
fox (foxbox) consists of a trans-
mitter, battery, antenna, and
controller. The controller gener-
ates Morse Code signals and sta-
tion identification according to
IARU standards: MOE for fox
#1, MOI for fox #2, MOS for
fox #3 and so forth. Foxes
must transmit for 60 seconds
each in perfect sequence, one
after the other in numbered
order. Controllers provide this

were coming out very narrow. |
determined the images were
close to scale if the scanner was
moved at the incredibly slow
speed of one inch per minute.
Perhaps I can build a mechanical
drive to accomplish such a speed.

Tape backups—going out
of vogue?

A small tragedy resulted from
this encounter. By the time I
jockeyed the I/O addresses,
DMA, and IRQs around, my
computer lost contact with the
internal SCSI backup tape drive.
The nature of this setup seems
to be that I cannot find a way to
change the settings back to
work the way they used to,
even with the board for the
scanner removed. Just too
many loys in a system that 1s
reaching its limit.

This wasn’t the end of the
world. The capacity of the tape
drive was becoming lackluster
after several years of service,
and | could justify an external
drive. Then came an awakening.
At the store, as well as in the
catalogs, there is little evidence of
tape dnives anymore. Times have

changed. It looks as 1if the highly
touted 100-megabyte removable
disk drives have taken over.

That looks like a good way
to go, but I prefer a drive ca-
pable of making an unattended
pass where | am not shuffling
disks. I came home with the
only tape drive easily avail-
able, hoping my old software
would suffice. The plug-in
process for the hardware was
very basic—the drive cables to
a parallel port and daisy chains
to the printer.

The included software was a
Kick. It turned out to be what
must be the only major name
brand left, Seagate™, which is
what I had been using in a
shightly different format. Very
nice. With the CD in the drive,
the setup process begins auto-
matically and a message ap-
pears saying backups will be
happening in five minutes.

I waited several minutes,
watching little emblems rotate
on the screen before realizing
it needed one of those em-
blems to be clicked. Then the
installation really began. I had
sweated 1t a hittle as 1 read the

minuscule documentation that
spoke of I/O addresses, DMAs,
and IRQs. But that must have
been for a DOS installation,
The program figured all this
out on its own and a backup
was in progress in about 30
minutes.

I mention this because, even
after the industry reduces every
aspect of running a computer to
plugging it in, we are still ex-
pected to fill in the blanks and
push a few buttons ourselves.
And, of course, I wanted to
make a few excuses for why I
haven't completed the Flexnet
project or the VHF modem by
Now,

Also, as digitally-inclined
hams, we should welcome the
opportunity to get to the basic
nuts and bolts of these mod-
ern forms of communication.
The thought just occurred to
me that [ will suffer severe
nausea if this hobby is ever
brought to the level where it is
run by a remote control “flip-
per.” I cannot stand to be in the
same room with a “flipper”
and his TV, or, worse, with him
when he grabs my remote. Now

yvou know one of my weak-
nesses.

If you have questions or com-
ments about this column, E-mail
me at [jheller@sierra.net| 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 @N7NPB.
#NONEV.NV.USA.NOAM|. For
now, 73, Jack Heller KB7NO. @&

] Mg | i . R
Fig. 1. Screen shot of Winpack soft-
ware operating with Flexnet run-
ning idle in the background. The
PCFlexnet pop-up screen Is avail-
able for special controls and is
normally not visible. There ap-
pears to be no conflict with other
programs when the Flexnet mod-
ules are loaded, even when
Winpack is active on a Comm

port.
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blend in well with surroundings.

liming, using crystal time bases
lo maintain synchronization.
At present, PicCon is the only
domestic fox controller that
meets [ARU specifications. [t
produces timed turn-on/off plus
MOE/MOI/MOS signaling in
CW with callsign identification.
Programming of its non-volatile
memory 1s done with DTMF
tones. A complete description
and review of PicCon was in
“*Homing In™ for March 1997.

Special quantity pricing of

PicCons in kit form is now be-
ing offered, to encourage clubs
to build complete foxbox sets.
Contact Byon Garrabrant N6BG
at his new address (8128
Kokoma Dnive, Las Vegas NV
89128) or check the PicCon
Web site via link from the
“Homing In" site.

IARU regulations permit
foxes to run between 250 milli-
waltts and 1.5 watts. Powers of
all foxes on a course should be
within 3 dB of each other. You

don’t need to follow these rules
for your local hunts, but it’s nev-
ertheless important to be able to
adjust power to suit the course.
For hunts in small parks, run-
ning less than a half watt will
preserve battery life, enabling
longer practice sessions. When
it’s time to try ARDF in a really
big park, over a watt may be
necessary when a fox is a mile
or more away from the start. You
may even need to put the fox
antenna up in a tree.

PicCon can control almost
any VHF-FM transmitter, in-
cluding handie-talkies. Kits for
crystal-controlled or synthe-
sized two-meter FM transmitter
boards of about a watt are avail-
able from several sources. One is
/3 advertiser Hamtronics Incor-
porated, 65-D Moul Road, Hilton
NY 14468: (716) 392-9430.

The cost of five complete
foxboxes built from HTs or kits
can easily exceed $1000. If your
club has that kind of treasury,
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great. If not, there are many
ways to build them on a shoe-
string budget. For my own
project, the biggest cost savings
came by using transmitter
boards salvaged from surplus
1980s-vintage 151 MHz busi-
ness-band mobile transceivers.
The price was right (free!) and
the boards from these Yaesu FTC-
1525A and FTC-2025 sets are of
quality equal to or better than
most of today’s transmitter kits.

Check local flea markets and
business radio suppliers to see
what you can find. Get good
documentation from the source
if at all possible, because manu-
facturers’ prices for old service
manuals are far too high. Fortu-
nately, the circuits of sets using
discrete semiconductors are
relatively easy to trace, even
without a schematic.

For mmexpensive, sturdy, wa-
terproof enclosures, it’s hard to
beat surplus military ammuni-
tion boxes (Photo A). The size
I like (5-1/2 x 11 x 7 inches in-
side) is twice as big as neces-
sary, but the large surface of the
removable lid makes it easy to
mount all parts except the bat-
tery (Photo B). Add provisions
for a bicycle chain and lock if
you're worried about theft.

Flea markets and military sur-
plus outlets are good sources of
ammo boxes. |1 have even seen
them at the “Camo Store” in a
mall, but prices were too high
there. Don’t pay more than
about $5 each. Look over the
merchandise closely and pick
boxes with good lid seals, to
Keep vour transmitter parts dry
and prevent corrosion.

Build 'em tough

Over the years, | have learned
the hard way that Murphy has a
special fondness for foxboxes.
There are lots of things that can
go wrong when you put a hid-
den transmitter in a remote spot.
You cross your fingers hoping
that 1t will come on at the ap-
pointed time with full power
and that your batteries will last
for the duration. You certainly
don’t want to have to go out to

Photo B. A completed transmit-
ter inside the hid of its ammo
box. The crystal deck and
PicCon controller are mounted
under a copperclad board,
which also provides physical
protection for all circuits. The
118-inch jack is for DTMF audio
input to program the PicCon.

service it during the hunt,
thereby giving away its location.

PicCon includes a delayed
startup feature that allows you
to put out your foxes several
hours before the hunt and have
them automatically come on at
start time. However, just a few
milliseconds of power interrup-
tion in the interim will reset
the timer. There's no way to
tell 1f this has happened until
It’s too late, so take extra steps
to prevent it. I eliminated all
switches between battery and
PicCon. Fuse holders can be-
come intermittent, so I made
my own battery fuses out of
AWG 32 wire and soldered
them into the circuit.

My surplus radios had sepa-
rate 12-holder crystal boards for
receiver and transmitter. | used
the transmit crystal boards with-
out the switches and their poten-
tial for intermittents (Photo C).
This permits future frequency
changes n the field by moving
one wire. ( You do carry a small
soldering torch along, don’t
vou?) The coordinated fre-
quency for transmitter hunts in



Photo C. View of the foxbox circuits with the crystal deck and
PicCon exposed.

southern California is 146.565
MHz. This frequency 1s also
popular among other cities in
the US and Canada. I purchased
five crystals for $50 total, plus
shipping, from Cal Crystal Lab,
1156 North Gilbert Street, Ana-
heim CA 92801; (714) 991-1580,

The Yaesu transmitter board
output originally went to a sepa-
rate heat-sinked 35-watt final
stage. Power from the "bare-
foot” board exceeds five watts,
so there was no need to use the
finals. An easy and effective
way to adjust power on boards
like this is to control the supply
voltage to the RF stage just
preceding the output stage. A
variable resistor wired as a rheo-
stat will do it, but there may be
a large power change as the bat-
tery sags during the hunt. In a
quick test with a resistor se-
lected to run an FTC-2025 board
at 1.5 W with a nearly charged
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Photo D. Low-pass filter section
of the Yaesu final amplifier. The
potentiometer and diode are
part of a reflected power sensor
circuit that is not used at present.

battery (12.85 volts), the power
was only 0.75 W at near dis-
charge (12.0 V). A better solu-
tion in my case was Lo use an
LLM317 IC to regulate the pre-
output stage voltage over the
range of three to nine volts, suf-
ficient to adjust from 0.1 to 3 W
out of the board. With this regu-
lator, power remains nearly con-
stant as the battery discharges.

Retuning from business band
to two meters was a simple mat-
ter of installing the new crystal
and adjusting each stage from
oscillator to output for resonance.
The output stage trimmers were
set for best efficiency (maximum
RF output consistent with mini-
mum current draw). I then used
a spectrum analyzer to verify
signal stability and purity.

Fox transmitters must follow
good amateur practice, which
includes suppression of spurious
emissions and harmonics. A fil-
ter in the output of commercial
rigs accomplishes this, but there
is no such filtering of the pre-
ceding stages. Sure enough, the
spectrum analyzer showed that
the modified FTC-2025 board
output was stable, but second
harmonic was only 16 dB down.
So I removed the final stage from
its enclosure in the transceiver and
wired it into the ammo box, pass-
ing the transmitter output through
just the low-pass filter compo-
nents. Upon retest, power was the
same but all harmonics were well
below -40 dB. in accordance with
FCC regulations.

Photo D shows the harmonic
filter portion of the final board.
You can easily make a filter like

2 Turns

mitter
10 ‘ Pt ‘

3 Tums

Trans- " % { Uy Antenna

3 Turns

e
22 10 i
2 4

Fig. 1. Schematic of a simple low-pass filter for two meters. Capaci-

tance values are in picofarads.

it from scratch on a 2- x 2-inch
piece of copperclad board, us-
ing a Dremel™ tool to grind
pads for the ungrounded com-
ponent nodes. Fig. 1 is the
schematic. Wind the coils on
a 15/64-inch drill bit using
AWG #20 enamel-covered
wire, then slide off the bit and
install. An attenuation versus
frequency curve for this filter
is posted at the “Homing In”
Web site.

Your transmitters will prob-
ably draw between one-half and
one ampere from a 13-volt
source, so you will need relays
or hefty transistors to key them
on and off, I found a small relay
on each Yaesu board that is just
right for keying. Its coil draws
40 mA, which i1s more than the
PicCon keying circuit is de-
signed for. Fortunately, the
PicCon switching transistor can
handle 40 mA, and more base
drive for it is available from the
PIC chip. Changing R4 on the
PicCon from 10 k to 910 ohms
accomplished this.

Select your batteries in accor-
dance with current drain and an-
ticipated hunt time. Let’s say that
the transmitter pulls 800 milliam-
peres al maximum power, includ-
ing the relay coil. If there are to
be five foxes in sequence, the
duty of each fox is 20%, which
is 160 mA on average. The
PicCon draws 12 mA continu-
ously, so the battery requirement
for a three-hour practice session
is3x(160+12)=516 mA-hours.
Battery capacity diminishes
with age, so it’s best to add a
safety factor of about 100%
and choose a one ampere-hour
or greater battery pack for this
example.

Before shelling out cash for
rechargeable batteries, check
with the biomedical engineers at
your local hospital. Regulations
call for periodic replacement of
backup batteries in some por-
table medical devices. You
might be able to obtain some used
but fully functional sealed lead-
acid packs just for the asking.

A simple vertical antenna that’s
adequate for most small-park
hunts is a 19-1/2-inch length of
3/32-inch bronze welding rod n
a PL-259 plug. I salvaged SO-239
connectors from the Yaesu radios
and mounted them near the cen-
ter of the ammo box lids, for best
ground plane performance of the
whips. To clear the protruding ter-
minal on the back of the SO-239
under the transmitter board, |
drilled holes in an unused area of
each board (Photo E).

After the solder fumes cleared
and the drilling debris was
swept up, I added my expenses
and discovered that I had spent
only $65 per foxbox. The ma-
jority of the total cost was for
the PicCon controllers. Not
bad for a few evenings’ work!

Continued on page 71

Photo E. The added LM317 IC
and potentiometer provide power
regulation and confrol. Below the
IC is a hole for access to the
SO-239 output connector.

73 Amateur Radio Today = March 1998 63



Number 64 on your Feedback card

Don’t Leave Home Without It

An ingenious tester for your wallet or purse.

icture yourself at a hamfest. You
Psuddcnly see the headphones of

your dreams and then realize you
have no way to test and verify that they
are in operating condition. Or perhaps
you're at a friend’s house and want to
test something so that you can be the
hero of the moment. At some time you
have probably wished that you had
some sort of continuity tester with you
so that you could check to see whether

something is working. I know that /
have, many times, but because I had for-
gotten to bring one or did not foresee
that I might be needing it, I was not able
to perform any test on a circuit.

Well, no longer—not since I have my
special “Never-Left-At-Home Tester” in
my wallet at all umes! With my credit
card-sized tester, I can check most ev-
erything you can with a standard ohm-
meter, including:

+

MUSIC MODULE

@

1.5VDC
- CELL

PIEZO
ELEMENT

Fig. 1. Schematic diagram of the Never-Left-At-Home Tester. Note: Probes are drawn

much larger than indicated in text.
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Glenn E. Yingling W2UW

28 Lawrence Avenue

P.O. Box 62

Newark Valley NY 13811-0062

Diodes

Headphones

Speakers

Bulbs

Resistors

Tube filaments

Switches

Coils

Motor windings

Fuses

Transistor junctions

Wiring cables

Chokes

Meter movements

Potentiometers

My tester is nothing more than a mu-
sic module recycled from a greeting card
and attached to a stiff backing about
the size of a credit card. These mod-
ules come self-contained, with their
own piezo speaker element, and oper-
ate from a 1.5 VDC watch battery. The
attachment of the module to the back-
ing can be made with an adhesive, or it
can be soldered to a piece of printed
circuit board material. My design uses
a Radio Shack™ multipurpose printed
circuit board as the backing, with the
module soldered to it. I also add two
flexible leads with probes to the plus
(+) and minus (-) terminals of the mu-
sic module. I then wrap tape over the
whole thing and slip it into my wallet
along with my credit cards. Although
the tape covers the piezo element, it
does not muffle the tone.

My Never-Left-At-Home Tester cost
me only $4.07! That’s 89 cents for the
music module (#G2744, Electronic



i o

| & ° 8399433998848
£ 000500099533

......

: :: : f,; “_ Binlt
Photo A. Original parts kit.

Goldmine, P.O. Box 5408, Scottsdale
AZ 85261); $1.19 for the PC board
(RS #276-150); $1.99 for Battery 391
(RS #23-107); and nothing for the sol-
der, wire, tape, and epoxy from my junk
box. Of course, you may have to spend a
few cents in postage or gasoline.
However, you can reduce this cost
quite a bit if you have a friend who
sends you a greeting card with the mu-
sic module and battery included! But if
you are short of such extravagant

SOLDER WIRE TO MODULE
AND BOARD-2 PLACES

i

" Photo B. Module mounted onto board.

friends, you can still purchase the battery
for 25 cents by buying LLR44 watch bat-
teries from Electronic Goldmine at two
for 50 cents (Electronic Goldmine
#(G8540). With a scrap piece of PC board
for the backing, the total price now adds
up to $1.14 (89¢ plus 25¢)! HI! I prefer
my approach, though, because the Radio
Shack 391 watch battery is thinner (only
(0.075 inches) and the RS PC board is
easy to work with.

How it works

The principle of operation of this
continuity tester 1s that the two test
probes complete the circuit between
the 1.5 VDC battery and the music
module (see Fig. 1). The module then
responds with an electronic rendition
of that old favorite tune “Let Me Call
You Sweetheart,” indicating that my cir-
cuit under test is in sweetheart shape!

If the item being tested has a some-
what high resistance, the “tune” will
become quite distorted. For very high
resistances, the tune may eventually
stop, but a “buzz” or “tick” will con-
tinue to be heard which aids in esti-
mating (through experience) what the
impedance might be. I have found that
some modules will produce a “tick”
with resistances up to 10 megohms. In
fact, one module that 1 tried would
“tick” slowly if I completed the circuit
through my left and right hands!

There is little danger of causing
damage to any circuit being tested, be-
cause the battery voltage is only 1.5
VDC and the current through any low
impedance will be no more than 1 mA.

Putting it together

Photos A through D illustrate the
way I assembled the tester. On the mu-
sic module that I used, there is a flex-
ible metal contact “strap” about an
inch long that I unsoldered and dis-
carded. Examine this “switch” to ob-
serve where the plus (+) and minus (-)
contacts are made, as you will be sol-
dering test probes onto those pads on
the music module for its use as a tester.

Photo A identifies the original parts
that are used in making the continuity
tester.

Photo B shows the mounting of the
module to the PC board with three
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Photo C. Prepare and install test leads.

small wires at two corners of the mod-
ule and at the piezo element. These
wires are soldered to the module and
the piezo element and then are pushed
through the PC board and soldered to
the “land” on the plated wiring side of
the board. By the way, you may solder
a part of the wire directly onto the
piezo element with no effects on its
operation.

Photo C shows my preparation and
attachment of the two test probes. You
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THE BEST BATTERIES

IN AMERICA!
MARCH '98 SPECIALS!

Packs & Charger for YAESU FT-50R / 40R / 10R:
FNB-40xh simnvmi 7.2v 650mAh  $41.95
FNB-VAT (NiCcd) 7.2v 1200mAh $398.85
FNB47xh (vimH)  7.2v 1800mAh $48.96
FNB-41 (5w nicd) 9.6v T00mAh $39.95
FNB-41xh swewm) 9.6v 1000mAh $49.95 |

BC-601c Rapid/Trickle Charger $64.95
For YAESU FT-51R/41R/ 11R:

FNB-31pack  4.8v 700mAh $33.95
FNB-38 pk. 5W) 9.6V 700mAh $44.95 |

BC-601b Rapid/Tricklie Charger $64.95
For YAESU FT-530/416 /816 /76 / 26:
$29.95

FNB-26 pack 7.2v 1200mAh
FNB-27s pk. 5w) 12.0v 800mAh $35.95

BC-601a Rapid/Trickle Charger $64.95
For YAESU FT-411/470/73/33/23:
$20.95

FNB-10 pack 7.2v 600mAh
FNB-11pk. 5w) 12.0v 600mAh $24.95
FBA-10 6-Cell AA case $14.95

BC£01a Rapid/Trickle Charger $64.95

Packs for ALINCO DJ-580 / 582 / 180 radios:
EBP-20ns pack 7.2v 1500mAh $29.95
EBP-22nh (5w) 12.0v 1000mAh $36.95

EDH-11 6-Cell AA case $14.95
For ICOM IC-Z1A / T22-42A/ W32A / TTA:

BP-180xh (nimvHy 7.2v 1000mAh $44.96
BP-173 pk. (5w) 9.6v T700mAh $49.85

BC-601d ___ Rapid/Trickle Charger $64.95

For ICOM IC-W21A /2GXAT / V21AT: (Bk. or Gr)
BP-131xh ;jwimey  7.2v 1500mah $39.95

BP-132s (5w) 12.0v 850mAh $39.95
BC-601e  Rapid/Trickle Charger $64.95

For ICOM IC-25AT / W2A / 3SAT / 4SAT elc;
BP-83 pack 7.2v 600mAh $23.95
BP-84 pack 7.2v 1200mAh $34.95
BP-83xh pk.(NnimH) 7.2v 1500mAh $39.95
BP-90 6-Cell AA case $15.85

For ICOM IC-02AT efc & REALISTIC HTX-202;
BP-8h pk. 8.4v 1400mAh $32.95
BP-202s pk. 7.2v 1400mAh $29.95
IC-8 8-Cell AA NiCd/Alkaline Case $15.95

BC-350 Rapid Charger £59.95
For KENWOQCD TH-794 / 42A / 22A;

PB-32xh nimH)  6.0v  1000mAh $29.95
PB-34xh (sw-NivH) 9.6y 1000mAh $39.95

KSC-14 Dual Rapid/Trickle Charger $64.95
For KENWOOD TH-78/48/28/ 27:

PB-13T wieng. piug)  7.2v 600mAN
PB-13xh nivy)  7.2v 1500mAh $39.95

BC-15A __ Rapid/Trickle Charger  $64.95
For KENWOOQOD TH-77, 75, 55, 46, 45, 26, 25:

PB-6 (wichgplugh 7T.2v  600mAh $27.85
PB-8xh (5w-NiMH) 12.0v 1500mAh $49.95

KSC-14 Dual Rapid/Trickle Charger $64.95
For STANDARD C-628BA/ C558A /528A /228A:

CNB-153xh pack 7.2v 1600mAh $32.86
CNB-152 pk. 5wy 12.0v__ 800mAh $32.95

For STANDARD C-168A / C468A:

CNB-161 pack 7.2v___800mAh_$26.95

Mr. NiCd also supplies batteries for your
LAPTOP COMPUTERS / CELLPHONES

| CAMCORDERS / NICD & NIMH INSERTS
We can rebuild your | Call!
Mail, Phone, & Fax orders welcome! Pay with

MC / VISA | DISCOVER / AMEX

R FREE CATALOG!

Mr. NiCd - E.H. Yost & Company
2211-D Parview Rd., Middleton, WI 53562

Phone: (608) 831-3443
Fax: (608) 831-1082

E-mail: ehyost@midplains.net
CIRCLE 114 ON READER SERVICE CARD

$23.95

GALLOR WRITE FOR 0

can use pins out of an old connector
that you may find in your junk box.
After you have soldered them to your
wire leads, you can put shrink sleeving
over the solder joints to keep them
from breaking. I use very small insu-
lated and stranded wire for the leads
since they will be coiled up in the
credit card holder of my wallet. I next
locate the plus (+) and minus (-) pads
on the module referred to previously
and solder a prepared test lead to each
of them. At this step, I also install the
watch battery under the battery con-
tact on the upper right side of the
module. If you are installing a very
thin battery, it may be necessary for
you to bend the battery terminal so
that 1t will contact the battery more
tightly.

Photo D shows my completed wallet
or purse continuity tester. I put a blob
of epoxy on each of the test probe
wires at their attachment point on the
board to strengthen the solder joint
there. Next, I round off the lower
corners of the board a bit so that it
will slip easily into my wallet. I then
wrap the tester with tape. I use the tape
wrapping (it can be black electrical
tape) to protect the module, keep the
battery in place, and (again) make it
even easier to slip the tester in or out of
the credit card holder of my wallet.

As I stated earlier, you may also at-
tach the module to a scrap piece of PC
board with glue or adhesive and forgo
the printed card and the soldering of
the module to it as shown in Photo B.
If you choose to do this, don’t forget to
solder your test leads onto the music
module pads as shown in Photo C.

I suggest that you use a red wire
for the plus (+) lead and a black one
for the minus (-). This will aid you in
determining the type of transistor
junction you are checking and the for-
ward direction of any diodes that you
check.

Also, you may use this tester as a
code practice oscillator as illustrated in
Photo E. The first note of the “Sweet-
heart” tune is so long that you can even
send code as slowly as 5 wpm if you
desire. The photo shows a practice key
comparable in cost to the rest of this
project. HI!

TELEGRAPH KEY [

e e

NEVER l'LEFTumi*'..'HnHE“"}

Photo E. Code practice Oscillator.

Afterword

We all recognize that it is becoming
harder and harder to attract new and
particularly younger persons to ama-
teur radio. I attribute this to the fact
that there are more and more things
that now appear magical to the new-
comer and amateur radio has become
just one of many. The competition is
cellular phones, pagers, TV, VCRs,
computers, satellites, the Internet, and
so forth. In many of our cases, when
we got started in ham radio it seemed
like magic. It still is to me (even at age
70, and a ham for 44 years!), but to
today’s youth it may be more ho-hum.
Therefore, this project may be used to
an advantage by radio clubs through
helping to introduce Morse Code and
showing the fun of making useful elec-
tronic devices with simple resources.

My friend, Kenneth Doolittle W2SMR
(dating from the 1934 era of amateur ra-
dio), was very amused at my pocket
tester when I showed it to him on the
way to a hamfest; and he made the ap-
propriate snide remarks on its useful-
ness. However, during the hamfest he
came to me and asked if I could verify
that the filament in an antique No. 199
tube was intact. HI! So, you can be as-
sured that you will find good use for this
tester if you choose to build one!




Number 67 on your Feedback card

Bridge Over Troubled Watters

est equipment? Build my own

test equipment? From scratch?

Sure, why not? No, I'm not
suggesting you try putting together a
four-channel, holographic projection
oscilloscope with ten gigs of memory.
but there are numerous pieces of test
gear that are very handy and easy to
build.

For example: If you start with a
working flashlight, two lengths of test-
lead wire, and a pair of alligator clips
or test probes, you could make a conti-
nuity tester. And it would still work as
a flashlight.

Or, a worn-out three-inch Phillips
screwdriver, a 12-volt light bulb. a foot
of insulated wire, and an alligator clip
can be made into a dingus that 1s very
handy for testing fuses and tracing
wires in an automobile.

The RF impedance bridge I'm going to
describe here is a bit more sophisticated
technically than either of the examples
I've given, but still is not all that hard to
understand and build. See Photo A.

First of all, what can you do with an
RF bridge? Depending on the design,
one of these can do quite a lot. With
this one vou can tell if an antenna or
other device presents a 50-ohm load to
the transmitter at the design frequency.

Why buy what you can build?

Why did I decide to build an RF
bridge when I already own a very nice,
factory-made antenna analyzer? First
of all. because of its simplicity, this
unit covers a greater frequency range.
It is cheap to build and is a very light,
compact piece of equipment. Besides,
building, especially scratch building,
1s a gas. I have assembled a lot of Kits
and really enjoy it, but scratch building
is special. And, if someone leaves it on
a stump at Field Day, I'll be irritated
but I won’t be financially destroyed.

This device is based on the Wheat-
stone bridge, which might not have
been mentioned in your ham radio
classes. The Wheatstone bridge was
developed by S.H. Christy in 1833, but
Sir Charles Wheatstone worked out so
many applications for it that it now
bears his name. Sir Charles was a very
prolific nineteenth century scientist
who deserves a lot more attention than
he has gotten.

If you look at Fig. 1, you will see
that the Wheatstone bridge consists of
two parallel voltage dividers com-
posed of R1/RV and R2/RX. Accord-
ing to Ohm’s Law, if the bridge 1s
constructed so that R1 equals R2, there
will be zero volts™ difference and no

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

current flow between points A and B
when the value of RV equals the value
of RX, the unknown.

The Wheatstone bridge is capable of
measuring resistance to a high degree
of accuracy. In the days when tele-
graph wires connected the country, a

alsi=3 B :

Photo A. Front view of the RF bridge. For
scale, KBOYXB is 52 inches tall. Photos by
author.
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Fig. 1. Basic DC Wheatstone bridge.

break in the line between two stations
could be located by measuring the re-
sistance to ground of the broken wire.
Since the resistance of a unit length of
wire was known, it was easy to calcu-
late which repair crew was closer to
the break.

This was great for DC and “pure”
resistance, but for radio frequency alter-
nating current and the complex mmped-
ances present In antennas, the bridge
must be a bit more complex. It we sub-
stitute reactance for resistance, ohm for

ohm, and AC for DC, the bridge can be
brought into balance the same as it
could with just resistance. There are
many possible combinations and the
example here is just one of them.

The design of the RF bridge dis-
cussed here is pretty freely based on
information from the Radio Hand-
book. More information is available
from a multitude of sources under
headings including: RF impedance
bridge, ratio-arm measurements, Wheat-
stone bridge, impedance measurements,
standing wave ratio measurements, and
others.

When a pair of unterminated parallel
conductors 1s connected to a Wheat-
stone bridge or an ordinary ohmmeter,
it will measure infinite resistance and
there will be zero current flow. See
Fig. 2a. Modified to include more
complex impedances and fed with RF
energy instead of DC, something dif-
ferent occurs when the bridge is con-
nected to the same pair of conductors.
At some frequency, the conductors

a.

174 ) 174 A

50-70 Q2 IMPEDANCE

b

oo RESISTANCE MINIMUM RESISTANCE GO RESISTANCE
0 CURRENT (OPEN)  MAXIMUM CURRENT O CURRENT (OPEN)
(SHORT) ATR
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O RESISTANCE
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L

50-70 QQ IMPEDANCE

Fig. 2. Simple RF bridge,
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Photo B. Inside view of the RF bridge.

will be a quarter wave in length. See
Fig. 2b. At that resonant point, there
will be minimum resistance and maxi-
mum current will flow. This short cir-
cuit condition could be used to filter
out or “trap” an unwanted frequency.
In Fig. 2¢. the conductors have been
separated so that each side 1s a bit over
nineteen inches long and the DC
bridge still sees an open circuit. With
the AC (RF) bridge, things are a lot
different. See Fig. 2d. Somewhere in
the neighborhood of 146 MHz the
spread-out conductors are going to
have an impedance of about 50 ohms.
The RF bridge will be in balance and
the meter will display a minimum or
null reading 1f RV 1s also 50 ohms. By
making the spread-out portion longer
or shorter we can move that resonant
point, where the 50-ohm impedance
occurs, to the desired RF frequency.
The situation changes again when we
test closed loops such as quads, or shunt-
fed antennas like the J-pole. See Figs. 2e
and 2f. The DC bridge will show a short
circuit, but the RF bridge will indicate a
null at the resonant frequency, telling us
that the antenna has an impedance of
about 50 ohms to match our rig, I've
known cases where individuals built
these types of antennas and then refused
to use them because their ohmmeter
showed the antenna to be a short circuit.

If they had used an antenna analyzer like
the MFJ-259 or even a simple RF bridge,

like the one described here, they would

have seen the truth and felt free to
connect the antenna to their rig.



Amplifiers, ATV Down Cnnverters {5' Hard to Find Parts
W e HARD TO FIND PARTS

Although most of the parts in this
project came from my junk box, they
are also available from Radio Shack™
and other sources. In my research I
found everything at the Shack except a
suitable meter. A reasonably sensitive

LINEAR AMPLIFIERS
HF Amplifiers
PC board and complete parts list for HF amplifiers described in
the Motorola Application Notes and Engineering
Bulletins:
ANTTSH
ANTTIL {20W)
AN 762 (140W)
EB6&3 (140W)
AR305 (300W)

* AF Power Transistors

* Broadband HF Transformers

* Chip Caps - Kemet/ATC

* Metalclad Mica Caps - Unelco/Semco
* ARCO/SPRAGUE Trimmer Capacitors
We can gel you vinually any RF transistor!
Call us for "strange"® hard to find parts!

(W) 2 Meter Amplifiers (144-148 MHz)

(Kit or Wired and Tested) ATV Down Converters

I5W - Model 3354, $79.95/%109.95 (Kit or Wired and Tested)
TEW - Model 875A, $119.95/$159.95 Model ATV-3 (420-450)

meter of about 100 microamperes is
required. I used the S-meter from a
junk CB. A dead stereo might also be a
good source. Either of these can be
found at hamfests, garage sales, and
dumpsters. Or, you could contact some
of the numerous parts suppliers who
advertise in this magazine.

You could dispense with the built-in
meter entirely. Instead of the meter, in-
stall another female chassis mount
connector. An RCA jack would prob-
ably do. Then make a shielded cable to
reach your multi-meter, assuming it
has a 100-microamp scale and an ana-
log movement. That arrangement will
not be as portable, but could save a few
bucks.

I used SO-239 chassis connectors on
this unit and a pair of PL-259s to make
the reference loads because I had them
and they match most of my gear.

The enclosure I used (Photo B) is
commercially made, but there are
some 1nteresting possibilities on the
spice and instant coffee rack. I’ ve used
metal Band-Aid™ boxes for small
projects like this, but the challenge is
similar to building a ship in a bottle.
Notice that I lined the inside of the
front panel with brass shim stock.
Copper might have been better, but I
used what 1 had and it did allow the
very short leads I wanted. By bending
the brass stock and bringing it almost
to the back of the meter, I was able to
fold the negative terminal over and sol-
der it directly to ground. The same 1s
true of the R4 and R6/C3 ground
points. The only excess lead length 1s
the 3/8 inch between D1/C2 and RS,
which does not seem to cause any
problems. The two white wires visible
in the photo are for meter lighting and
are not used in this application.

In Fig. 3, resistors R1, R2, and R3,
and the two reterence (dummy) loads
should be matched in value as closely
as possible. I was able to produce a
matched set of five pairs by starting
with 100-ohm 1/4-watt 5% resistors

AN 758 (300W)
AR313 (300W)
EB27A (300W)
EB104 (600W)
AR347 (1000W)

440-450 MHz Amplifiers

(SSB-FM-ATV)
100W - Mode! KEB 67, $150.95

(Ga AS - FET)
$49.95/868.95

Model ATV-4 (902-926)
(GaAS - FET)
$50.95/$79.95

DIGITAL FREQUENCY READOUT
For older analoq transceivars
TK-1  (Wired and Tested)$149.95

For detailed information and prices, call or write for a our free catalog!

ADDITIONAL ITEMS
Heat Sink Material
Madel 98 Heat Sink (65" x 12" % 1.6"), $24.00
CHS-8 Copper Spreader (8 “x 6" x 3/8"), $24.00
Low Pass Filters (up to 300W) for harmonics
Specify 10M, 16M, 20M, 40M, 80M or 160M
HF Splitters and Combiners up to 2KW

which had actual values ranging from
98+ to 102+ ohms. This proved to be
easier than finding five matched 50-ohm
resistors. You might prefer using sets of
four each, 200-ohm resistors, particu-
larly for the reference loads. Arrange the
resistors in ascending order and select
one from each extreme to make each
pair. It should come out very close. Keep
the leads as short as possible to minimize
stray inductance. Don’t worry too much
about the internal stray inductance of the
resistors, as it will decrease when they
are connected 1n parallel.

If, after all your care in selecting re-
sistors, the bridge won’t quite balance,
you will want to install the small vari-
able capacitors indicated by the dotted
lines. These are simply small copper
tabs soldered to the ground plane and ad-
justed by bending them near the input/
output lines of the bridge.

If you can’t find the .0022 uF capaci-
tors, try anything from .001 to about
0047 UE. You should be able to find a
pair that will work satisfactorily in the
Radio Shack #272-801 assortment pack.

Sensitivity of the bridge decreases as
the frequency increases, but this design
should still be useful through the 70 cm
band. RF input can be provided by a sig-
nal generator, QRP rig, or handheld. My
unit indicates an open or short at the an-
tenna connector with a full-scale deflec-
tion when driven by about two watts 1n
the 80-meter band. In the 440 band, 1t re-
quires about five or six watts for the
same indication.

Since all I'm really looking for is a
null reading, I've not tried making a
new scale for the meter. I guess I'm not

Add 34.50 for shipping and handllng

) CCI [

508 Millstone Dirive » Beavercreck, ':'hl-(l 4 54034 ﬁﬂiﬂ
hone: (93714.26-8600 = Fax (9373429-3811
E Mail: ceidayton@pobox.com

CIRCLE 99 ON READER SERVICE CARD

CUBEX CO., INC.

40 YEARS OF QUALITY ANTENNAS
SKYMASTER H.F. KITS FROM $275.95
/’ PRE-TUNED H.F. QUADS FROM $389.95
L~ % | 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 PRICES ON DOUBLE BRAIDED "DACRON" ANTEMNA ROPE
visit our new web site http://www.cubex.com
Write Or Call For Free Catalog
7024 Southwest 21st Place, Unit D, Davie, FL 33317
(954) 236-3663 FAX (954) 236-5576

CIRCLE 166 ON READER SERVICE CARD

The Drake SW-1 seis the stage for worldwide
shortwave listening with ease, simplicity and clarity.
The SW-1 offers superb sensitivity, selectivity and
full audio. Coverage from 100 through 30000 kHz
provides solid coverage of longwave, mediumwave
and shortwave in the AM mode (no S.5.B.). This
makes it an ideal broadcast receiver for the desk or
bed-stand. Tuningisasnapviathe keypad, manual
tuning knob, Up-Down buttons or 32 programmable
memories. The huge LED display provides accu-
rate frequency readout to 1 kHz. Antenna input is
via a 50 ohm terminal or SO-239 jack. A 1/8" mini
jackis provided for use with earplug or headphones
(not supplied). Includes AC wall adapter.

Regular Price 249:95 Sale®199.00(+

The advanced Drake SW-2 features S.5.B. recep-
tion, Synchronous Detection, 100 memories and

optional remote., Only $489.95 (+*7 UPS)

Universal Radio
6830 Americana Pkwy,

Reynoldsburg, OH 43068
¢ Orders: 800431-3939
& Info: 614 866-4267

¢ FAX: 614 866-2339
www.universal-radio.com

¥ UPS)

u nwer sa 1
radio inc.,

Quality Communications Equipment Since 1942
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Fig. 3. RF impedance bridge.

very fussy about meter scales on home-
brew gear. In fact, I have a home-brew re-
flectometer on the bench that is calibrated
inroentgens. Since no change I might make
to the scale would be an improvement in
utility or appearance, I've left it alone. Be-
sides, visitors find 1t amusing I think. Ap-
parently I'm not too fussy about front-panel
marking either.

The metalwork in this project could be
done with just a hand drill, a couple of
bits, and a small assortment of files. As-
sembly requires only a screwdriver and
nutdriver or duckbill pliers. The elec-
tronic portion needs only side-cutter and
needlenose pliers, a soldering pencil,
and rosin core solder.

Test and alignment

1. With both matched reference loads in-
stalled, apply a low level of RF to the input.

A. Indication on meter? Install “tab
capacitors’” and adjust for balanced null.

B. No indication on meter? Increase
RF input ... slightly. Still no indication?
Go to Step 2.

2. Remove reference load on an-
tenna connector and apply low level
RF signal to input.

70 73 Amateur Radio Today = March 1998

A. Over 75% scale reading on meter?
Go to Step 3.

B. Under 75% scale reading? Increase
RF input and go back to Step 2A.

C. No indication on meter? Check RF in-
put. Check solder joints. Check grounds.
Check cireuit against schematic. Check for
open reference load. Check meter. Go
back to Step 1.

3. Install reference load on antenna
connector and apply same level of RF
as in Step 2A.

A. Null? Go to Step 4.

B. Reading on meter? Refine adjust-
ment of tab capacitors to minimize. Go
back to Step 3A.

You may not be able to get an abso-
lute zero reading, but it should be very
close.

4. Connect an antenna you have been
using to the antenna connector and see
how it looks. If the antenna 1s a rubber
ducky, be prepared to be appalled.

When performing antenna tests,
please remember to keep power levels
as low as practical and to identify all
transmissions as required.

Do I consider this bridge a replace-
ment for my MFJ-259 Antenna Ana-
lyzer? Definitely not! What we’ve
done here is explore some of the
theory involved in an instrument like
the 259 and tried to show that useful/
usable test equipment can be con-
structed from materials easily found
by the home builder.

Have fun, and if you have any ideas
about that holographic projection os-
cilloscope, please let us know. 73, Pete
NOBLX.

Suggested reading

Radio Handbook, Willlam 1. Orr
W6SALI Editors and Engineers, India-
napolis IN 46268.

The Radio Amateur’s Handbook,
ARRL, Newington CT 06111.

The ARRL Antenna Book, ARRL,

Newington CT 06111. 75
Parts List

R1, R2, 50-51Q1/4W

R3 resistors, matched
within 1%
(RS #271-1108)

Reference 50 — 51 2 resistors,

Loads (2) matched within 1%,
mounted in male RF
connectors

R4, R5 10kQ21/4 W
resistors

R6 100 k@2 1/4 W
resistors

C1. C2 0022 ceramic disc
capacitors
(RS #272-801)

C3 .001 uF disc
capacitor

D1 1N45 or equivalent
Germanium diode

M 100 UA meter

J1,J2,J3 RF connectors to
match Reference
Loads

Enclosure Bud #CU-2101B or
RS #270-235
(or equivalent)

Table 1. Parts list.
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Amateur Radio Teletype

Marc |. Leavey, M.D., WASAJR
P. O. Box 473

Stevenson MD 21153
[ajr@ari.net]

Without a doubt, amateur ra-
dio operators have traditionally
formed the backbone of com-
munication of this country, and
of the world. Whether or not this
will continue in this computer
age 18 another story. For sure,
the tales some of our cohorts tell
ring true in many a shack.

Such was the story told in a let-
ter from W.R. Crockett W30OHF,
whose attention was grabbed by
our discussion of teleprinter lu-
brication and maintenance. He
writes:

“I worked at the Voice of
America here in Greenville for
about 30 years as a technician,
but one of my peripheral duties
was Teletype™ maintenance
and repair, since we operated a
worldwide Teletype schedule
with the other relay stations
throughout the world—a very
busy schedule.

“The organization sent me to
Teletype repair school in Chicago
sometime in the early seventies.

We were trained on the Model
28 ASR and associated units.
We later used Model 35s. I have
repaired Model 28s in my dreams
at times. They were a nightmare
of many hundreds of parts. We
stocked a huge number of all
parts used in the 28s.

“The subject of lubrication
was a complicated one. The
Teletype Corporation lubricant
was very expensive, so we used
a number of solutions that were
later found to be harmful to hu-
mans if inhaled or [acquired]
through skin contact. After
many ecfforts, we settled on
cleaning them in a large drum
containing #2 fuel oil. It left a
slight amount of lubricant film
but dissolved the hardened
grease deposits. Some cleaning
solutions would remove grease
and oil, but form a slight corro-
sion if not sprayed with some
form of lubrication. We settled
on a mixture of Varsol™ with a
slight amount of WD-40™,
That left a slight amount of oil

film on the metal which did not
corrode after a short time.

“After the VOA changed
from mechanical to electronic
RTTY, those units became avail-
able for a song on the govern-
ment surplus lists. Some were
obtained by hams, but I don’t
know why. They require a lot of
attention if used very much.

“l dropped the mechanical
stuff for ham use and got into
solid state with software for
my hamming interests. I hope
I have recovered some of my
former sanity, which suffered
severely while I was repairing
the mechanical stuff.”

I appreciate the perspective,
and information on yet another
lubrication scheme. As to why
hams would snap up old me-
chanical teleprinters, I, for one,
appreciate the sound and feel of
an old printer, in a way that key-
boards and monitors just can’t
satisfy, Of course, what good are
teleprinters if there is nothing to

print? And while there are few
things that can beat a good QSO,
I commonly receive questions
from RTTY fans looking for
commercial stations to copy.

This year, you have to check
out Klingenfuss Publications’
Super Frequency List CD-ROM.
A leading publisher of books
and CDs for professional short-
wave radio monitoring for 29
years, Klingenfuss Publications
puts out a wide variety of mate-
rials of interest to the digital
amateur.

As Joerg puts it, the CD-
ROM contains 11,100 entries,
with the latest schedules of all
clandestine, domestic, and inter-
national broadcasting services
on shortwave, compiled by top
expert Michiel Schaay from the
Netherlands; 11,800 special fre-
quencies from the international
best seller 1998 Guide 1o Util-
ity Radio Stations; plus 960 ab-
breviations and 15,400 formerly

Continued on page 74

Homing In
continued from page 63

Leaders needed

As this month’s “Homing In”
goes to production, the North
American ARDF Organizing
Task Force is awaiting action
from ARRL’s Executive Com-
mittee on a proposal by the
Friendship Amateur Radio So-
ciety to sponsor an official
IARU Region 2 ARDF Cham-
pionship in Portland, Oregon,
during the summer of 1999. If
ARRL approves 1t and creates
the necessary ARDF leadership
positions in the US, the next step
will be establishing an IARU Re-

gion 2 ARDF Working Group,
similar to those already in
existence for the other two
IARU regions.

“Homing In” will keep you
informed of progress toward the
western hemisphere’s participa-
tion in this important world ra-
dio sport. Meanwhile, you can
become an innovator and leader
in a new American ham activ-
ity. Read up on the principles of
ARDF, talk up the sport at your
club meetings, train up the
promising radio-athletes at your
local practice sessions and write
up your local foxtailing news.
Then send the write-ups to me so
we can spread the word in future
installments of this column. &2

TRANSMITTER LOCATION

New fixed site direction
finders provide 2 degree
accuracy, and include

| s}ﬂitwarﬂ for triangulation from

a central control site. Mobile

versions also available covering

50MHz to 1 GHz

;‘-;‘;_gﬁ'ljp;'gr S_ystems Inc.

b0 Box 2780 (¢
{ :_021 488-9755

_arefree, AZ 85377
Fax: (602) 4*%‘4 1295

Ui,".‘u"i.l-. dD JSUS,COIT

uriupean Matl«'t-hf g Director Denis Egan

@ B{}\ 2, Seaton, Devon EX12

21& L‘ ]- I"IL.“L 1]"ld

ol & Fax: 44 1297 62 56 90
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73 Amateur Radio Today = March 1998 71



Number 72 on your Feedback card

New Propucts

MFJ-4035MV
POWER SUPPLY

MFI] Enterprises, Inc., is
pleased to announce the new
MEFJ-4035MV 35/30 amp ad-
justable regulated DC power
supply. This new heavy-duty
power supply features 35 amps
surge and 30 amps continuous,
and 1s adjustable and regulated.
Voltage is front-panel adjustable
from one to 14 VDC with detent
set at 13.8 VDC. The power sup-

ply has lighted front panel
meters and an ON/OFF switch.
Great features help protect
your investment—Ilike the
built-in circuit protection that
automatically shuts down the
power supply when it’s draw-
ing too much current, a quiet
internal fan that keeps compo-
nents cool—plus lots more!
The MFJ-4035MV is priced
at only $149.95, and of course
it carries MFJ's famous No
Matter What™ one-year lim-
ited warranty. For the name of
your nearest dealer or to order,
call (800) 647-1800; FAX
(601) 323-6551; E-mail
[mfj@mfjenterprises.com|; or
visit the Web site at [http://
www.mfjenterprises.com].

VLF RADIO! THE SOUNDS OF LONGWAVE

Kevin Carey WB2QMY, “Below 500 kHz” Editor for Moni-
toring Times, narrates this 60-minute cassette tape. It lets you
hear actual recordings of ships at sea, non-directional beacons,
European broadcasters, experimental lowfers, military
radioteletype stations, WWVB, 10-14 kHz Omega and natural
radio. Some of these signals become more rare by the day, and
are preserved here for their historical value. Included with the
tape are reference notes, a longwave spectrum chart, and a lis-
tener logsheet. VLF RADIO! 1s designed to be an introduction
for the newcomer or a reference tool for the seasoned DXer.
Tapes will be shipped within 48 hours by First Class mail, for
$11.95 (US) each, postpaid, from Kevin Carey, P.O. Box 56,

West Bloomfield NY 14585.

WORLDWIDE RADIO IN A LITTLE BLACK BOOK ... ER, BOX

The IC-PCR 1000, from ICOM America, Inc., is a “black box™
that can transform your computer screen into a high-quality
wideband receiver. It connects to computers externally, provid-
ing compatibility with many different PC models, even laptops,
and offers both band scope functions and exceptional receiver/
scanner performance.

It’s about the size of a book, yet it puts worldwide reception at
vour fingertips. Go beyond the Internet—the 1C-PCR1000 re-
ceives local radio and television broadcasts, as well as high fre-
quency/shortwave broadcasts that carry data transmissions, news,
music, and events from other countrics—enjoy the BBC or an
Australian rugby match! You can also scan fire, police, search &
rescue, commercial, military, aircraft, and marine communica-
tions. With a good antenna, the PCR1000 covers the globe, en-
abling a computer with Windows® 3.1X or Windows"™ 95 to
become an HF shortwave receiver; worldwide mobile reception
1s a reality, since the PCR1000 may be used in a vehicle by
simply connecting to a laptop and using the power froma 12V
cigarette lighter.

Three receiver interface screens, including a communications
receiver screen thait displays a typical receiver front panel show-
ing S-meter level, frequency readout, and a keypad are great fea-
tures of the PCR1000, as is the unlimited number of memory
channels. And all for a suggested retail price of $599! For more
information, and the name of your local dealer, visit ICOM’s
Web site at [http://www.icomamerica.com|.

FREE CATALOG FROM TECHAMERICA

Hobbyists. home-brewers, and electronics professionals can
easily order individual electronic components, test equipment,
and specialized tools from a catalog designed to serve the needs
of small business and individual purchasers. There’s no mini-
mum order, shipping i1s cheap and fast, and credit card orders
can be placed 24 hours a day, seven days a week. Get a copy of
the latest TechAmerica catalog by calling (800) 877-0072 or visit
the Web site at [www.lecham.com].

USER-FRIENDLY RADIO
FROM THE “NO
COMPROMISE” GUYS

SGC, Inc., announces the
5G-2020 HF Transceiver, de-
signed and built to meet the
needs of the experienced and
the not-so-experienced radio

operator, The simple controls
and functionality make the
5G-2020 a pleasure to use in
the shack, installed in a ve-
hicle, or packing through rough
country—the SG-2020 is great
wherever space is at a premium,

Features include a 1.8-29.7
MHz frequency range, 0-20
watts PEP transmitter power,
40 simplex or semi-duplex
memorles, and lots more, at a
suggested retail price of $595.
Check 1t all out at SGC’s Web
site at [http//www.sgcworld,
com|, then contact your dealer
or call (800) 259-7331 for the
name of the dealer nearest you.

10) Svetlana’s popular high-p
811A. Both of these power tri-
odes are intended for use in
class AB, class B, and class C
RF and audio amplifiers, and
both feature a low-loss ceramic
base and a bonded-ceramic
plate cap thermal insulator for
high-power RF transmitting
tube capability. Svetlana pro-
vides an excellent ceramic
socket for both types (the
Svetlana SK4A). as well as a
ceramic plate cap connector,
the Svetlana PCI1A.

SVETLANA’S 812A TRIODE

Svetlana Electron Devices.

Inc., introduces a modern ver-
sion of the 812A, which was
developed in 1939 by RCA.
The new medium-LL triode 1s a
companion to (and 1s identical

See your dealer or contact
Svetlana at: 3000 Alpine Road,
Portola Valley CA USA 94028.
Call (415) 233-0429 or FAX
(415) 233-0439.
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New DTHF Decoder gz

s Rilns ¥

plus shipping

The ToneLogger™
DTMF Decoder Display Board with ASCII Serial OQutput decodes all
16 DTMF digits and features a large 8-digit LED display, an
amplified audio output, jumper selectable Normal and High-speed
decoding, and an ASCII serial output at 9600 baud. The 56
character memory is viewed, without loss of data, by scrolling either
left or right. Although a computer is not required, the serial ASCII
output allows for automatic logging of decoded number groups.
Logging software for both DOS and Windows environments is
included with each ToneLogger™ purchase. The NEW
TonelLogger™ is 2-1/4" x 6" and requires 9 VDC at a minimum of
150 ma current.

ToneLogger™ Assembled & Tested PCB $79.00
CAB-3 Audio & Computer Cables 20.00
PMK-1 Plastic Mounting Kit 15.00
PS-9/2 9 vDC @ 200 ma AC Adaptor 10.00

\lisa, MasterCard, American Express, and Discover/Novus accepted.
COD $5 (Cash or Money Order only) S/H: $8 USA; $11 Canada; $16 Foreign

Orders: (800) 338-9058

Info: (541) 687-2118 Fax: (541) 687-2492
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A find a 2A3 audio tube:

FIND EVERYTHING YOU NEED B
WITHOUT A LOT OF DOUBLE TALK JEE™
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With 50,000
watts we can
broadcast for
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~ (_J:lll or {ax today

for our new 60
F|r||7-| = - . -
page [ E'-.I'.]‘. catali T

of vintage tubes,

I hard to find parts,

# books and supplies.

We have everything

you need to build

new Or repair classic

audio equipment
at prices you
haven't seen in
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KLINGENFUSS
PUBLICATIONS

Fig. 1. Klingenfuss’s CD is the
mother lode of frequencies.

RTTY LOOP

continued from page 71

active frequencies—all on one
compact disk for PCs with Win-
dows™, Not only can you browse
through all that data in millisec-
onds, but you can search in next
(0 no ime—even combined!—
for specific frequencies, countries,
stations, languages, callsigns, and
times as well. It can’t get faster
than this!

The superb software has been
completely revised again, and

now features DLL interfaces for
Radio Manager (SHOC), RCON
(Lowe), and Visual Radio
(Liedtke). A powerful concur-
rent word search facility is in-
cluded as well. The disk runs
under standard Windows and
Windows95™_ Whether you are
an international radio listener, a
businessman or a tourist travel-
ing worldwide, a professional
monitoring service, Or a circum-
navigator sailing around the
globe, this is the way—just a few
keystrokes and you have it all!
Apart from the usual incre-
mental search features, the most
powerful tool is the concurrent
word search facility (function key
F9). Examples: In the broadcast
database BC98, entering the
words “bbc”, “en”, and *12:34”
takes you, within less than a sec-
ond, to 39 entries with all BBC
frequencies worldwide broad-
casting in English at 12:34 UTC.
The search word sequence is
free: If you enter “23:45”,

— —

DON'T MISS THIS ONE !
GREATER BALTIMORE

$

HAMBOREE AND
LUTIPLTERFEST

HOST TO THE

ARRL MD STATE CONVENTION
March 28 & 29, 1998

Timonium Fair Grounds
Timonium, Maryland
Saturday 8 A.M. - 5 P.M. and Sunday 8 A.M. -4 P.M.

ONE OF THE LARGEST SHOWS
IN THE ENTIRE COUNTRY

Over 17,000 Attended Last Year!

ARRL Forums & Programs e Banquet
10 Acres of Indoor and Outdoor Sales
3 Buildings e 1,100 Indoor Spaces
Indoor Fleamarket @ Outdoor Tailgate
Indoor Tailgate ¢ FCC Exams
Discount 2 Day Admission By Advance Sale Only!

For More Information: E-Mail - gbhc@concnetric.net, Internet Address -

www.gbhc.org, Write To: G.B.H .&C., P.O. Box 95, Timonium, MD

21094-0095, Voice and Fax Back 1-410-HAM-FEST or Qutside Of MD
1-800-HAM-FEST

Sponsored by: The Baltimore Amateur Radio Club, Inc.
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“as”, and “en”, this gives you
30 entnies with all broadcasts
in English to Asia at 23:45
UTC.

You can get a look at the con-
tents of the disk, and more, at
their Web site: [http://fourworld.
compuserve.com/homepages/
Klingenfuss/]. There, you can
even find current hot frequencies
and selected other information
from the Klingenfuss archives.
Believe me, if you are looking
for commercial, military, or other
non-amateur RTTY, this is the
best way to locate something of
interest.

The disk is available directly
from them, for DEM60, world-
wide surface postage included.
You can contact Klingenfuss
Publications at Hagenloher
Str. 14, D-72070 Tuebingen,
Germany. Or E-mail them at
| klingenfuss @compuserve.com].

Just make sure to mention “RTTY
Loop™ when you call, okay?

Once again, we have looked
at both sides of radio teletype.
The classic mechanical grease
monster, and the latest up-to-
date computer technology
for accessing radio teletype
information.

And then, of course, we have
the Web. Not the movie—I'm
referring to the RTTY Loop
home page. Check it out at
[http://www?2.ari.net/ajr/rtty/]
for past articles, links of inter-
est to all of us, and a listing of
the RTTY Loop Software Col-
lection, which is always grow-
ing. Let me hear from you, via
E-mail at the above address
or by snail-mail if you must!
Next month, even more stuff
you all have been asking
about, right here in RTTY
Loop! 72}
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VHF and Above Operation

C. L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119
[clhough @ pacbell.net]

Filters for the amateur
microwave bands

This month, I would like to
cover filters for our microwave
bands by depicting some of the
ones I have constructed and
comparing them (0 commer-
cially available amateur-band
filters. That’s right—I said
“commercially manufactured
amateur-band.” The TTE Filter
Corporation of Los Angeles has
made available a filter for 1296
MHz that can be used with ex-
isting equipment or as part of
home-brew transceivers.

Anything that can be utilized
at microwave in the pursuit of an
improvement in our transceiver’s
operation is of great importance.
One point here that I readily
endorse is the construction of
home-brew or home-assembled

equipment. This filter is one of
the key elements in the con-
struction of a radio transverter.
The other keys are the preamp,
power amplifier, and mixers.

I get great joy out of amateur
electronics, or more correctly
amateur microwave operations,
by constructing my own trans-
ceivers and utilizing material
that can be found in surplus or
be home-contrived. Building
transceivers is a very rewarding
experience, and I will always
prefer it to purchasing an off-
the-shelf device—especially
since for microwave operation
the latter are virtually nonexist-
ent. Don’t get me wrong: There
are some very nice 1296 MHz
transceivers out there, but this
1s where they end. I haven't
seen a manufactured unit for
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Fig. 1. Copper pipe cap filter
for 1296 from standard plumb-
ing fitting. Add a brass screw
and tweo half-inch probes on ei-
ther side of the center line, tied
to PC board stripline traces.

any frequency above 1296
MHz, and that’s the prime rea-
son we have to construct our
OWN units.

| have been tempted to go out
and purchase off-the-shelf equip-
ment for frequencies above 500
MHz, but have held back the
impulse, preferring converters
for lower frequency equipment
instead. The reasons are many, but
they can hinge on component cost
and availability.

Part VHF and part micro-
wave, 1296 MHz is a transition
band. The materal available for
component scrounging 1s a little
ditficult to obtain without some
looking. The oscillator seemed
hard to get until we came up
with a 1152 MHz synthesizer

from surplus material that our
group makes available. Add the
local oscillator mixer and filter
and a suitable amplifier with
switching, and you're on the air.

Amplifiers for high power can
be obtained from Mitsubishi.
With minimal drive. they will put
out 10 watts of power. RF pream-
plifier circuits abound in many
books and periodicals, or can be
dead-bug constructed on a small
piece of PC board and put in a
small metal box for shielding.
Sounds complicated, but when
you think about it a transverter
1s nothing but a bunch of parts
to convey your low-frequency
transceiver to a higher fre-
quency for operation. One nice
part of that is that all the bells
and whistles of your low-fre-
quency transceiver translate to
the same operation on the higher
frequency. Getting expanded
use of your existing transceiver
and translation to a higher fre-
quency—now that’s a high-
value service!

Okay—mnow let’s assume we
have taken care of the amps, mix-
ers, and oscillators needed for the
transverter. What, then, is miss-
mng? Well, it’s the filters to limit
the frequency ol operation to a
specific required band of opera-
tion. The filter should eliminate
the local oscillator and the un-
wanted mixer product. It should
have a very good (low) SWR and
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Photo A. Copper pipe cap filter constructed from common plumb-
ing materials. Two internal probes and copper circuit board with
50-ohm striplines and two connectors complete the pipe cap filter.
Adjustment is by a brass tuning screw on top of pipe cap in the
center, penetrating into the cavity between the two probes from

the stripline coupling.
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Fig. 2. Cavity filter and interdigital filter for 1296 MH:z. The cav-
ity filter and pipe cap filter are quite similar and tuned by one ad-
justing screw. The interdigital filter has multiple quarter-wave-
length elements; each is tuned by an opposing screw.

low insertion loss, and mmmum
passband nipple. In other words,
the passband should be flat.
l.et’s look into the nuts and
bolts of just what a filter can do
for us, particularly at the micro-
wave frequencies of interest.
Normally. microwave operation
is considered to take place from
1000 to 10,000 MHz, but recent
equipment has pushed that limit
upward. It’s not that no one op-
erated above 10 GHz before. but
rather that equipment was quite
scarce for those [requencies. As
a matter of fact, such equipment
1s quite hard to locate and ma-
terial usually must be scrounged
for almost any frequency above
1000 MHz. This dearth has re-
kindled a great spirit of home-
brew and a desire for self-improved
technical expertise—things you
don’t get from purchasing mate-
rials ready to use out of the box.
The shift to microwave for me
came about because of my inter-
est in experimentation construc-
tion, as well as very enjoyable
operation in testing the fruits of
my labor. Sure, I had some
equipment that was purchased
ready-to-go, but constructing a
working transceiver and then
improving il gave me greater
satisfaction than just going out
and buying one. Personal sat-
isfaction was at stake here.

Getting to the point of this
column, let’s take a look at the
plus and mmus sides of filters
and compare them to see what a
good filter can do to improve
performance. The main function
of a filter 1s to prevent out-of-
band mix products from being
radiated.

By definition, a filter is sup-
posed to pass wanted frequen-
cies and give attenuation (o
unwanted ones. For 1296 MHz,
the 1152 MHz local oscillator
normally used means that a 144
MHz two-meter transceiver can
serve as the IF stage receiver/
transmitter and still retain all
Its two-meter features. Mixer
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Fig. 3. PC board filter for 1296
MH:z constructed from PC board
traces and three small-value
variable capacitors.
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Photo B. Waveguide below cui-
off filter. Constructed from a
three-inch section of 10 GH:z
brass waveguide, two SMA con-
nectors, and a 1 to 5 pF Johanson
piston capacitor. The capacitor ad-
Justs the filter to resonance and the
SMA connectors’ center pins are
shorted to the bottom of the
waveguide, forming a coupling
link inside the waveguide. Very
similar in construction to the
pipe cap filter except coax con-
nector probes are grounded on
the bottom of the waveguide in
this filter and capacitor used to
resonate instead of copper or
brass screw.

products produced from mixing
1152 MHz and 144 MHz in-
clude the desired product 1296
MHz and the very undesirable
products of 1152 MHz and 1008
MHz.

Also, the filter must be ca-
pable of full-band operation.
That is, it must provide minimal

TTE INTERDIGITAL
1296 MHz FILTER

BANDPASS 1240 - 1300 MH2 out
MODEL 305 - TZ70M - 60M

. 1152 etz
REECTION=50a8
20
1.3 SR
30
m

L Ty

Fig. 4. TTE filter for 1296 MH:.
Bandpass is 1240 MHz 1o 1300
MH:z. Has 50 dB rejection of lo-
cal oscillator frequency of 1152
MH:z and sull provides great re-
Jection of signals outside of band
edges, with less than 1 dB inser-
tion loss. A great job in engi-
neering such a useful filter!

attenuation to signals in the
1296 MHz amateur band from
the low edge frequency of 1240
MHz to the top of the band at
1300 MHz.

Now let’s get on with some
test results and see what I have
to offer on filters as examined
on my workbench. The test
equipment used was an HP-
8620 sweep oscillator and my
HP-432 power meter to manu-
ally plot frequency response
curves of various filters tested.
| had made connection from the
output of the HP-432 power
meter chart recorder output,
which provided ample gain and
chart drive to plot the differ-
ences in passband ripple to a few
tenths of a dB. This allowed a
basis for comparison among
various filters tested.

Not having a custom factory
filter for a specific amateur fre-
quency before, I wanted to per-
form quite a few tests to
characterize the filters in detail.
In earlier tests, I was quite sat-
isfied modifying existing filters
or constructing them and adjust-
ing them for best peaking at a
given frequency point of use. As
long as I had some rejection to
my opposite mix product and
the local oscillator frequency, 1
would use the filter as is. Of
course, a better engineered {fil-
ter could be accomplished, but
that always seemed to be a tar-
get we could just not hit.

[ just kind of ran with what |
was able to get after several
tries, sometimes even construct-
ing several filters for the same
frequency and selecting the one
that presented the best results.
The wobbly test results were due
to my manufacturing construction
differences. If your workbench or
shop 1s like mine, metalwork is
somewhat difficult to fabricate
to exacting dimensions.

The construction of a perfect
filter demands exacting pains
and dimensional stability to ob-
tain great results. The desired fil-
ter should have all of these
properties. A flat passband, steep
side skirts of high attenuation
at other frequencies, and low
insertion loss at the passband
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frequency are some of the very
desirable attributes.

The different types of filters |
have used at 1296 MHz include
a 3/4-inch pipe cap. a stripline-
PC board filter, a waveguide
below cutoff filter, and the TTE
five-pole interdigital filter. All
units were designed for use at
1296, with the exception of the
PC board filter—which worked
at 1152 MHz and compares
well.

The lab work

Initially each filter was tested
for insertion loss. and then for
how much rejection it had at
1152 MHz. This frequency is
the common local oscillator fre-
quency used in most transverters
working with a two-meter IF
(1152 plus 144 MHz equals
1296 MHz). Right off the bat, |
could see some very great dif-
ferences when comparing my
filters with the stated perfor-
mance data on the TTE filter.
My home-brew filters” rejection
to 1152 was evident, but their
side skirts were not very steep
and they seemed (o roll off in
the 20 dB to 30 dB attenuation
range.

After making full frequency
tests, it was very evident that my
home-constructed filters were
usable. But the tests also showed
that quite a bit of improvement
was needed to match the TTE
1296 MHz filter. In all catego-
ries the TTE filter showed vastly
better performance, with lower
mnsertion loss, flat bandpass over
1240 to 1300 MHz, 50 dB re-
jection to the local oscillator fre-
quency, and quite steep filter
band edges—all the attributes of
a very high quality filter. See
Fig. 4 for the TTE filter evalua-
tion. In Figs. 1, 2, and 3, I've in-
cluded samples of the bandpass
curves and drawings for the other
associated filters I had con-
structed previously. As you can
see, they roll off and are not
nearly equal within the main
bandpass area. Additionally, my
rejections of the local oscillator
at 1152 MHz were not nearly as
great as the TTE filter’s.

Overall, in comparison |
would have to state that the TTE
filter is by all means quite an
excellent filter. I am sold on its
performance. | have made some
additional tests using my old
HP-851 spectrum analyzer. |
looked at the output of each fil-
ter in actual operation using my
1296 MHz transverter with its
1152 MHz LO and two-meter [
driver. The TTE filter showed a
very marked improvement in
operation with regard to conver-
sion loss and rejection to out-of-
frequency signals such as the
LO and lower mix product of the
LO minus the two-meter drive
signal. Attenuation (rejection) to
these signals was over 20 dB
better with the TTE filter and
should result in quite an 1m-
provement in operation.

With the TTE filter’s in-
creased out-of-band rejection, [
¢xposed the transverter to a
high-power interfering signal
(another signal generator with
+10 dB power output) on an out-
of-band frequency (1320 MHz)
and did not notice any effects to
a weak signal being received at
1296 MHz. These out-of-band
signals from local commercial
transmitters plague both the
converters and our IF rigs alike
on hilltops. This filter was very
effective in reducing problems
caused by interfering near-fre-
quency transmitters on the
same hilltop on which we are
operauing our equipment.

When these tests started out.
I knew that the filters 1 had con-
structed were not top-notch, but
were reasonable considering the
facilities I had available to con-
struct them and the materials |
had at hand.

The overall rating that I can
give the TTE filter is top-notch.
It has solved the problem of a
bandpass filter and provided all
the attributes that an “ideal fil-
ter” should have. I recommend
this product 1o you for incorpo-
ration into your 1296 MHz
transverter.

Remember, all the compo-
nents needed to construct any
frequency transverler are an
amplifier, a mixer, and a filter
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HAMS WITH CLASS

Carole Perry WB2MGP
Media Mentors Inc.

P.O. Box 131646

Staten Island NY 10313-0006

Demos by kids

Every year as the end of the
fall school term draws near, I
look forward to seeing the cul-
mination of months of work as
the students demonstrate their
projects in ham radio class. The
school population at Intermedi-
ate School 72 in Staten Island
NY is quite diverse. The 6th,
7th, and 8th graders bring in
projects ranging from the ex-
tremely simple to the more com-
plex. What's important is that all
of the 400-plus children partici-
pate in demonstrating some Kind
of creative effort.

[’'ll describe the ones that
were the most popular last year.
Perhaps you can pass these ideas
along 1o a teacher, or use them
yourself when introducing a
youngster to ham radio.

Two 7th graders brought a
bicycle to school and spoke
about “Testing a Dynamo.” They
had a large chart which explained
that Michael Faraday first gener-
aled an electric current in 1831.

He moved a magnet in and out
of a coil of wire and found that
this made an electric current
flow through the wire. This dis-
covery led to the invention of the
dynamo.

Nowadays we use dynamos to
make much of our electricity,
and a lot of our present way of
life is based on Faraday’s dis-
covery. The boys propped up
their bicycle so the class could
observe their wonderful demon-
stration. They proceeded to ex-
plain that on some bicycles, the
lights are powered by a simple
dynamo. The movement of the
wheels makes a magnet turn
around inside a coil of wire. This
makes electricity flow in the
wire and the lights come on.

They turned the bicycle up-
side down and balanced it on the
handlebars and the seat. They
switched on the front light and
turned the pedals slowly at first,
then quickly. We then asked the
class to observe what happens
1o the light when the dynamo is

S

Photo A. Greg (left) and Brian demonsitrate a model car they built

and “wired up.”

turned faster. It's a good idea to
have the class try to predict the
outcome first.

The image of the bicycle on
my desk in the classroom stays
with the kids and helps them to
remember more vividly the con-
cepts we're demonstrating.

['ve done the famous “flam-
ing pickle” demo to get the kids’

attention many times. Last term,
however, the most popular dem-
onstration was the “getting elec-
tricity from a lemon” one. I
printed up the directions for the
project and had a group of the
6th graders demonstrate it for
their class.

You make two slits in the skin
of a lemon and push a copper

to limit off-frequency operation
from the conversion of a two-
meter transceiver (IF system) to
1296 MHz. The filter is the main
item to limit out-of-band products
and reject the'local oscillator.

Specs for the TTE filter are:
Model 305-1270M-60M; pass-
band, 1240 to 1300 MHz; pass-
band insertion loss, 1 dB maximum;
passband SWR, 1.25:1; imped-
ance, 50 ohms; dimensions, 1.1"
x 1.75" x 4.1"; SMA coax con-
nectors; cost, $200.

[ hope you will take advan-
tage of this TTE 1296 MHz filter
and TTE's entry into providing an
excellent product for the amateur
microwave filter market. This

area was totally void of any en-
try prior to their designing this
great filter. I wish them success
and hope that enough interest in
this filter creates a desire to pro-
vide additional filters to the
market. That's TTE Incorpo-
rated, 11652 Olympic Blvd.,
Los Angeles CA 90064, Tel. (310)
478-8224; E-mail [sls@tte.com].,
Web site at [http//www.tte.com].

Well, that’s 1t for this month.
Next month I will try to get
ready and describe a surplus
synthesizer that can be used to
generate the 1152 MHz—allow-
ing you to form the basic start
for a 1296 MHz transverter of
your Owi.

AMATEUR TELEVISION

Web site: www.hamtv.com

GET THE ATV BUG w

>10 Watt pep
Transceiver

Only $499
Made in USA

Full Color
and sound

TC70-10 420-450 MHz ATV Transciever

ATV is no more difficult to get on vs. any voice mode
except you just plug in your camcorder to transmit,
and your TV set to receive the picture and sound.
That's it - you're seeing as well as talking to other
hams live and in color just like broadcast TV. No
other radios, computers or interface boxes required.

DX is 90 miles snow free line of sight using 14dBd ant.

Show the shack, home video tapes, zoom in and describe
projects, show computer graphics or programs, repeat
SSTV or even Space Shuttle Video and audio if you have
a TVRO. Go portable or mobile, do public service events,
RACES, AREC, CAP, transmit the local radio club meet.

HAMS; Call, Write or Email for our 10 page ATV Catalogue for
more info - We have it all! Transmitters, Downconverters, Ampli-

fiers, Repeater modules, and more. We also have wired and
tested boards for the builder, R/C, Rocket and Balloon ATVers.

(626) 447-4565 M-Th 8am-5:30pm pst Visa, MC, UPS COD

P.C. ELECTRONICS

Email: tomsmb@aol.com
24 Hr. FAX (626) 447-0489

2522 Paxson Lane Arcadia CA 91007
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and burglar alarms.

coin (penny) into one slit and a
piece of aluminum into the other
shit. Make sure the two melals
are not touching each other in-
side the lemon. If you hold the
coin and the aluminum gently
against your tongue, you should
be able to feel a tingle of elec-
tricity.

The current flows because a
chemical reaction takes place
between the metals and an acic
in the lemon juice. The lemon
juice acts in the same way as

Photo B. Seventh graders present their doll houses with lighting
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Volta's salt water or the chemi-
cal paste in a battery.

| used this fun lemon demo
to lead to a discussion about
batteries. I assigned a group of
four 7th graders to organize and
present a “Make Your Own Bat-
tery” lesson. Their materials
were: two pieces of 12-inch-
long wire, cellophane tape, four
copper coins, four pieces of alu-
minum, and a paper towel soaked
in salty walter.

Here are the directions:

Molron

(ontrol your home
trom your radio!

DTMF Controller Board

features 16 relay driver

outouts and DTMF to X-10
NoUSE capability!

ConLro

310 Garfield St Suite 4

Onl
_ PO Box 2748
ElectronNics €ugene, Oregon 97402 599.60
http://www.motron.com

The Auto-Kall® AK-16 .

Using your radio keypad, you can control either the relay
outputs, X-10 moduies, or bothl X-10 operation requires the
FL-D15 Fower Line Interface (
with our RB-8/1 ($29) or RB-16/1 ($142) relay boards. The
0-12 digit security code is user programable using your DTMF
keypad. Additional features include reprogramable CW D and
several modes of operation, including two with CW response

= !
PLU §,

tones. Printed circuit board, assembled zand tested.
Visa, MasterCard, American Express, Discover Card
COD o~ Cash or Money Order basis  only

S/H: $8 USA; $11 Canada; $16 Foreigy. COD: $5

Price and Specifications are subject to change without notice
Se Habla Espanol. Pida por Don Moser,

Orders: (800) 338-9058
Info: (541) 687-2118 Fax: (541) 687-2492

The AK-16 mates readily

CIRCLE 248 ON READER SERVICE CARD
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1. Sandwich a piece of the
salty paper towel between a
penny and a piece of aluminum
cut from an aluminum can.

2. Tape the bare end of one
wire to the penny.

3. Now make three more
sandwiches and stack them all
together copper-side-up.

4. Finally, tape the bare end
of the other wire to the piece of
aluminum on the bottom of the
voltaic pile.

5. Now take the free end of
each wire and touch both ends
lightly to your tongue. You
should experience a gentle
tungle of electricity.

It 1s very important to stress
to the kids that they will feel
only a tny tingle and that they
will not be harmed. Explain that
in the voltaic pile, chemical re-
actions cause a tiny electric cur-
rent. The current flows from one
wire to your tongue and then
into the other wire.

After doing a unit on circuits,
several students built doll houses,
wired up their own lighting, and
installed their own circuitry for
burglar alarms. The photos of
the doll house are all of
“alarmed” houses. There were
several different techniques
used. One is as follows, the
equipment being a battery, alu-
minum foil, cellophane tape or
glue, and a small buzzer.

1. Cut a piece of cardboard
three inches by six inches and
fold it in half,

2. Tape stnips of foil around
the cardboard.

3. Tape a wire to each piece
of foil.

4. Join the wires into a circuil
with the battery and the buzzer.

5. Set up the burglar alarm
near a door so that anyone com-
ing through the door will tread
on the card and set off the
buzzer.

Most of the children who did
the burglar alarm project built it
into a doll house instead of put-
ting it by a real door. But it is a
fun project either way.

When all the demonstrations
were done, I had students from
each class visit my other classes
to share their work. I teach 13

Photo C. Seventh grader Lauren
made an electrical quiz board
with ham radio questions.

different classes a week. The
students really gained a lot by
listening to each other. Some of
the other fun projects that were
built were a ballroom with re-
volving lights from “Beauty and
the Beast,” a remote-control
model car, a traffic light, a ro-
bot, several electrical quiz
boards, and a variety of static
electricity setups.

The important thing was that
everyone had a good time and
learned lots of good lessons
from the whole experience. 7= |

Photo D. These girls from the
seventh grade show off their ro-
bot with blinking eves.

SAVE 47 %!
on 12 months of 75.
ONLY $24.97
Call 800-274-7373
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in the handle. The double-in-
sulated blade provides circuit
protection in electrical work;
it's voltage-protected for use up
to 600 volts and comes with
two AAA batteries and a five-
year warranty. Find the HotRod
in Jensen Tools latest catalog—
get a copy by calling (800)
426-1194 or (602) 968-6231;
FAX (800) 366-9662 or (602)
438-1690; visit the Web site at
[http://www.jensentools.com].

VRROOM!

Jensen Tools” new HotRod ™
safety screwdriver detects the
presence of voltage and indi-
cates it with a flashing red LED

#1 BEST-SELLING BOOK IN AMATEUR RADIO

Why? Simple—the /998 ARRL Handbook 1s more than 1,200
pages of explanations, information, and practical projects that
will help you face the millennium with confidence. The new
Handbook is the special 75th Edition, a real collector’s item—
but unlike most collectors’ items, it’s useful. Chances are, you'll
turn to the 30-chapter Handbook more than to any other refer-
ence work—and right now it’s specially priced at $32 plus $6
shipping & handling.

Call toll-free 1 (888) 277-5289; FAX (860) 594-0303; E-mail
[pubsales@arrl.org]; or write to The American Radio Relay

MORSE CODE: BREAKING THE BARRIER,
BY DAVE FINLEY N1IRZ

This new book from MFJ Publishing is advertised as “The
Fastest, Most Effective Path to Code Proficiency™ and is for any-
one who wants to enjoy using the code on the air—it shows how
you can combine modern technology with German psychologist
Ludwig Koch's revolutionary (back in 1936) training technique.
Using a computer or microprocessor-based pocket code trainer
(MFJ-418), you can use Koch’s technique to build high-speed
code proficiency quickly. According to Finley, Koch’s method is
very effective because you receive frequent positive reinforce-
ment. You re assured that you are making progress, and thus are
less likely to quit out of frustration. There’s also a fascinating
history of telegraphy.

Order your copy (stock #MFJ-3400) from MFJ Publishing for
$14.95 plus shipping by calling (800) 647-1800; FAX them at
(601) 323-6551; or check out dealer and ordering information at
the Web site: [http://www.mfjenterprises.com].

If you're a No-Code Tech, and you’re having fun oper-
ating, tell us about it! Other No-Code Techs will enjoy
reading about your adventures in ham radio—and we'’ll
pay you for your articles. Yes, lots of nice clear photos,
please. Send your stuff to Joyce Sawtelle in the Editorial
Department, 73 Magazine, 70 Route 202 N, Peterborough,

NH 03458.

League, 225 Main Street, Newington CT 06111-1494.

LeTTERS
continued from page 7

of long standing seem to really
have developed a connection of
some sort between them (not
girlfriend/boyfriend, just friends).
So, this young lady 1s currently
off for a year in Japan as an ex-
change student and my son
missed chatting with her, but
figured he could survive the
eight-month absence. Then he

got into a real bad teenage ro-
mance situation, making him
very upsel, depressed, etc. Af-
ter a couple of days of this, he
got up one morning and an-
nounced that he just had a dream
where he was discussing the
problem with his friend in Ja-
pan and he now felt much bet-
ter about everything. OK, the
imagination 1s a wondrous
thing. But imagine how 1 felt
when he showed me the E-mail

he got from Japan that afternoon
asking if their “little chat™ had
helped him get back on track.
Then, a couple of days later he
had more difficulties with his
girlfriend and he got another E-
mail from Japan the next day
telling him that he had to get
himself together since she was
in a different time zone and he
was keeping her awake! While
[ can’t explain it, I have httle
doubt of the truth of the story.

It seems like all the pub-
lished letters say this but I'11
add my comment that the
main reason I purchase 73 1s to
read your editorials. They're
great! Keep up the good work!

Thanks, John. Sherry and 1
are constantly reading each
other's minds. This seems to be
an ability that almost anyone
can cultivate, once they get past
the idea that it's impossible ...

=3

Wayne. £

Amazin’ Hall

Tree Antenna
continued from page 33

record the element lengths, to save time
looking for minimum SWR later on.

[ have been most pleased with the
field strength tests I have performed as
well as the operating results obtained
on 20 meters. Field strength measure-
ment indicates that the Hall Tree Verti-
cal has a 4.6-dB advantage over my
loop, which I have since given away.

Sources

whips

From a public park in Killarney, Ireland,
running battery-powered 10 watts, after
several 100% QSOs, I received a 5/7/9
from Novgorod, Russia. I have dupli-
cated the antenna twice and the results
have been consistently good.

Telescoping 38-inch

Electronic & Parts Outlet
1750 Alma Suite 100
Richardson TX 75081

casc

swivel-base or

Ferrite and powdered iron cores

Amidon Associates
P.O. Box 956
Torrance CA 90508

4- x 9- x 48-inch single rifle carrying
Sporting goods stores
Doskocil Mfg. Company

P.O. Box 1246
Arlington TX 76004-1246 73
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Number 80 on your Feedback card

Out of Sight, Out of Mind

Discretion is the better part of neighborhood amity. Part 1: strategy.

l ike many hams, I too dream of
putting up a few tall towers, one
with a few beams to cover my

favorite HF bands, another to cover my

favorite VHF/UHF bands. But why stop
with two? It’s only a dream and I am al-
lowed to do that. Now, back to reality ...

My wife prefers to live in a subdivi-
sion neighborhood, not out in the
country with several acres and an an-
tenna farm. Darn! For now, most new
subdivisions have rules prohibiting
outdoor ham-style antennas (thank
Washington for letting in DSS and lo-
cal TV antennas; let’s keep it up). This,
of course, poses a real threat or chal-
lenge to the successful operation of my
hobby. The choice is mine. I chose the
challenge approach, as I want to beat
the system with ham ingenuity to show
that it can be done.

Unless you live on an unrestricted
antenna farm, give up the idea of run-
ning 1.5 kW with an extended zepp up
one-half wavelength on 160 meters.
Maybe you won't have the strongest
signal during that pileup but you can
and will get through—if you have the
patience and you put the effort into op-
timizing the antenna system that you
already have. Look at the folks running
80 73 Amateur Radio Today = March 1998

QRP. For most of you out there, you
can do it if you plan ahead. I live in an
area with restrictions, but there are
many ways to make things work for
you! It mostly takes planning plus a
little PR and good luck.

I have seen many articles in several
ham magazines over the years devoted
to putting up disguised antennas.
Some work well, others don’t, In most
instances they are compromises. I was
able to use bits and pieces of each of

“Introduce yourself to your
new neighbors and let them
get to know you before you

tell them about your hobby.”

these articles and come up with a few
more ideas of my own to find a solu-
tion for me, one with as few compro-
mises as possible. My hope is that you
will do the same. One article will not
be a cure-all for all people, but I hope
to reach a few of you. If I do, then it
was worth my time to write this.

This article will not apply to every-
one out there with a desire to transmit
on HE, but my goal 1s to spark some
ideas of ways to put together an an-

Kevin Scott WB4BNU
1939 McLennon Court
Lawrenceville GA 30243

tenna system that can work. Be cre-
ative. Apply what fits, expand on it;
throw away the 1deas that do not apply
at all. First, I will elaborate on what [
call my “Commandments” for antenna
installations, then I will elaborate on
some of the challenges I was able to
overcome. Some of these may seem
obvious to the old-timers, so be pa-
tient. My goal is to spawn ideas for the
ham who needs it—regardless of the
age of the license!

The Commandments

I. If you have trees, use them! Most
anything with some height to get your
antenna in the clear will be a bonus.

II. Make friends with your neighbors
and educate them about your wonder-
ful hobby. This can be a tricky one de-
pending on where you live and your
neighbors’ past experiences with other
hams, if any. I cannot stress good PR
enough. It goes a long way when you
help your neighbor fix something with
their house—maybe a leaky garden
hose, or, especially, something elec-
tronic—like hooking up or program-
ming a new VCR. In my case, I get to
use their trees as antenna supports.

Continued on page 82



Corner Beam?

Big Forward Gain
Wide Backward Rejection
Exceptional Bandwidth

Distortion Free Pattern

Your antenna makes all the difference at VHF and UHF—TIt de-
termines transmitting range. It sets the limit for weak signal recep-
tion. And it decides what interference you'll hear and create.

An omnidirectional antenna radiates uniformly in all direction,
and it also hears noise and interference from every direction.

A directional antenna not only sends your signal where you
want, it hears the signal it's pointed at, rejecting others. It also lets
you operate with minimal power, cutting interference you inflict on

other stations.

CornerBeam’s clean sharp pattern
without sidelobes or spikes reaches past

the noise and interference to get the mes-

sage through. Its wide rear rejection lets
you null out strong nearby signals to re-
duce interference.
Look what CornerBeam does:

*10 dB gain vs. dipole

*4() dB Front-to-Back

*60 degree Half-power Beamwidth

*SWR <1.1:1 across the band

*No dimension over 4 ft

*Mounts directly to mast or tower

*Vertical or horizontal polarization

*No need for offset or side mount

Measured CornerBeam Pattern
Beam Heading (degrees)

-180 Q;ﬂ 0 +90 *13% 4B
60 degrees
-Half-Power -3dB
Beamwidth

-10dB

-20dB

-30dB

-40dB

+180

+90

Corner Beats Yagi

A yagi with the same gain would
have a 10-ft boom. Yagi bandwidth
would be less than half. More important,
CornerBeam produces no side lobes, no
back lobes.

Improved Data Communication

Because CornerBeam’s pattern has
no unwanted side spikes, phase noise is
reduced to a minimum. The result is re-
duced data error rate, faster packet cir-
cuits. When you want a distortion free

ComerBeam can still be your beam
when you join MARS at 143/148 MHz or
team up with the sheriff’s communica-
tions interface team at 158 MHz.

Scanning Too?

ComnerBeam'’s gain & bandwidth ex-
tend monitoring range from aircraft to to
marine & public service frequencies.ll

On the Internet
www.itsnet.com/~radventr

signal, think CornerBeam, not yagi.

CornerBeam for Repeaters

If your repeater shares

a frequency with another,
the deep wide null toward |
the rear could keep your |
signal out of the
neighboring repeater’s
receiver and turn a deafcarl
to its signal. A pair of
CornerBeams can be com-
bined to privide special ra-
diation footprints. A Cor-
nerBeam aimed at an area
your repeater hears poorly
could improve service
where incoming signals
from HTs are presently too
weak. CornerBeam makes |
it possible to increase re- |
peater density while reduc-|
ing interference.

Bandwidth Pays Off
With 1ts exceptional bandwidlh, your |

' CornerBeam can be put to work right out

of the box without special tweaking. It

can serve you now when you're working
repeaters with an FM handheld, and later
when you set out to work satellites or go

after small signal DX at 144.2 MHz.

Corner Beam Models

Band Max Dim WindLd
2 meters 4 ft <2 sqgft
220 MHz 4 ft <1 sqft
70 cm 3ft <1 sqft
Dual 146/435 4 ft <3 sqft

Price
$145
$145 |
2115
5165

Construction: Aircraft aluminum. |
Booms are square. Elements are sol-
id rod. Stainless hardware included
for tower and mast mounting accepts
up to 1.5" dia. mast and may be ro-
tated for vertical or horizontal polari-
zation. Connector is SO-239 for
VHF, N female for UHF. Dual-Band |
antenna has separate driven ele-
ments, weighs only 10 pounds. |
Dimensions given in table are for |
reflector elements & booms.
Options: Commercial Frequency $45. |
I}uplexer Add $80 for VHF/UHF |
Duplexer and cabling for single coax
feed of Dualband 146/435 Corner.
Shipping: UPS ground to continental
USA (511 S&H). Air Parcel Post to
HI, AK, & Posessions ($14 P&H).
Canada ($16 P&H).
Allow 2 weeks for delivery.

r-------_-

[] Yes, I want Performance in My Corner!

Box 50062-S Provo UT 84605
EEE B B AN B BN B -

I __ Send my CornerBeam: __2m, __220MHz, __70 cm, __Dual 146/435. i

I __Options: __DualBand Duplexer, _Cununerciammnc. Frequency:_______ I
Name Amt. Enclosed

| Cal Phone [
Street Unit

L City State Zip i

I Antennas We.St InfﬂP Tech 801 373 8425 Fax 801 373 8426 I

toifne 800 926 7373

I I -
EIFIGLE 57 ON READER EEFIﬂCE CAFID



[1I. Get your antenna in the clear as
much as possible and away from the
house as well, if you can. This can help
alleviate RFI from bugging the XYL
(TVI or touch-sensitive lamps turning
on and off when you transmit).

IV. What they can’t see, they can't
complain about. I will go more into
this one later.

V. Camouflage, camouflage, camou-
flage! More on this one later, too.

V1. Put more into your antenna and
coax than power amplifiers (more
planning, more effort, more money,
but don’t go overboard). The most im-
portant part of a good transmitting and
receiving system will always be the
antenna. Need | say more?

VII. Plan ahead. Good planning now
can mean WAS or DXCC later.

VIII. If at first you don’t succeed,
keep trying!

Commandment I: If you have trees,
use them!

Most areas of the country have trees,
but many new subdivisions cut them
all down to make way for “progress.”
Sometimes they replant new trees but
these are young and short. If you do
not have any trees in your vard or your
neighbor’s yard or are in an apartment,
find another tall support. Look
around—you may get lucky! For
years, I have successfully used trees as
antenna supports. One of my antennas
is an insulated (to prevent DC shorts
and corrosion) wire that runs to the top
of a tree and back down again. It is
with this antenna that I worked 35 new
states towards my WAS during the
160-meter contest last February, most
of these during the first night and most

Photo A. This modified remote tuner is the

heart of the author’s stealth system (plany
in Part 2).
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with a 5-9 signal! (I had to start my
quest for WAS all over again as I
moved quite a bit from my previous
QTH.) I will go over this antenna in
great detail in Part 2 of this article.

Commandment I1: Make friends with
your neighbors.

I can’t go far enough with this sub-
ject. I have found that if properly ap-
proached, most people couldn’t care
less about your antennas—especially
if they can’t see them. The antenna
size-to-disapproval rating seems to
follow an exponential curve, so I won't
be pushing for a triband beam anytime
soon and | have done fairly well with-
out it. Be sure to introduce yourself to
your new neighbors as soon as you can
and let them get to know vou first be-
fore you tell them about your hobby.
That way they will already know that
you are a reasonable person and will
not feel so threatened when you ask to
use their tree as a wire antenna sup-
port. Some of my new neighbors got
me a little nervous when I asked them
about using one of their trees to be a
support for my inverted L antenna and
they wanted to see what | was talking
about. Once | showed them the wire
and what |1 was planning to do, they
couldn’t have cared less. A quick
prayer beforehand might also have
been a help.

Commandment 1ll: Get your an-
tenna in the clear as much as possible.

As has been written many times, the
more an antenna is in the clear, the bet-
ter it will radiate and the more uniform
and predictable the radiation pattern
will be. Unless you plan on having a
tuner as part of your antenna design,
keep your antenna away from objects
that could cause it to detune during
changing weather or other conditions.
Nearby metal objects such as gutters
should be avoided unless you are tuning
it up as an antenna.

I prefer to keep my antennas away
from my house for several reasons: It
lowers the RF levels at the shack in-
side the house, reducing TVI. phone
interference, touch-sensitive lamp trip-
ping, and even starting the air condi-
tioning system. It lowers the received

noise from sources located inside my
house. I also prefer not to have an mn-
door antenna—my ductwork through-
out the attic has a metalized jacket and
the insulation sheathing of my house 1s
covered with aluminum foil, which acts
as an RF shield. If you have no other
choices, some antennas in less-than-op-
timal locations are better than none.

Commandment IV: What they can't
see, they can't complain about.

Commandment V: Camouflage, cam-
ouflage, camouflage!

These two go together. Be discreet.
If you can keep your antenna out of
plain sight by using the natural or
manmade surroundings of your QTH,
do it! As I mentioned earlier, one of
my antennas runs up to the top branch
of a tall tree in my backyard (mostly)
along its trunk and then back down
again. The keys to its ambiguity are:
the wire gauge 1s fairly thin (20-gauge,
multistranded and insulated: it was zip
cord from Radio Shack™ that I split in
half) and it was spray-painted with
camouflage colors to match that of the
tree supporting it. Recently while
strolling through the paint section of
my local Home Depot™ [ found that
Krylon® now makes several colors of
camouflage paint. They have a flat
sheen and come in brown, green, and
beige colors. I did the same thing with
the inverted L and it blends in very
well with the trees.

A note concerning the inverted L: |
used larger wire for the horizontal
span and smaller wire for the vertical
section. 1 also keep a reasonable
amount of slack in the horizontal span
section to improve its chances of sur-
vival when strong winds cause the trees
to sway. When 1 used thinner wire, I
found that it broke on two different
occasions. What a pain to restring it!

Back to numbers IV and V—make
sure your antenna is not visible from
the street. Use your house to block the
view; wooden privacy fences help, too.
Both of my antennas have tuner boxes
mounted at ground level. 1 have used
the aforementioned paint to help them
blend in and have planted some bushes
to hide them. Other operators have
written that they have draped artificial



vines on their antennas to blend them
in with the surroundings. Of course,
these do not have wire cores. But
here’s an idea: What if you used the
wire core of an artificial vine as a dis-
guised antenna? See? There are many
ways to get an antenna up in the air
without drawing attention.

Commandment VI: Put more into
your antenna and coax (money and
time) than power amplifiers.

What bands you plan to operate on
and what power level you plan to use
will determine the minimum require-
ments for your coaxial cable, tuner rat-
ing, etc. My longest run is about 100
feet and the bands I will operate from
this antenna are 160-40 meters at 100
watts. I stuck with RG-8X because the
added cost and size of RG-8 wasn’t
worth it for me at these low frequen-
cies, and RG-58 was definitely out of
the question. The RG-8X was also a
nice size for pulling multiple runs
through my conduit. If you will be run-
ning your coax outside in conduit,
make sure that the jacket can sustain
extended periods of time under water
without breakdown.

Most quality coaxes will meet this
requirement. However, if you plan on
exposing the coax to direct sunlight,
get one with a UV-rated jacket so you
will get some life out of it. I used some
that was not UV-rated and in six
months the jacket had become hard
and cracked, letting in moisture to cor-
rode the copper jacket. If you plan to
run higher frequencies, look at using a
quality grade of RG-8 or RG-213. I
will not go into VHF and higher fre-
quencies here, as there are many other
things to consider.

Your tuner, if you have one, should
be able to properly handle the power
output of your transmitter. Make sure
that your inductor is as large a gauge
as possible to reduce power losses, and
that your capacitors have a sufficient
voltage rating to handle the power out-
put of your transmitter. If it will be
outside, make sure you weatherproof it
as well as you can. There are surplus
Fiberglas™ boxes that work really
well. They are UV-resistant and large
enough to fit most tuner needs. The

more watertight your enclosure, the
less often you will have to replace cor-
roded wires and contacts. For those of
you with antennas that require a
ground system, I will go into that sub-
ject in the next section. A good an-
tenna 1n a good location with a good
match will go a long way. Just ask the
QRP aficionados.

Commandment VII: Plan ahead.
Good planning now can mean WAS or
DXCC later.

If you have an opportunity to put in
the required elements for a good an-
tenna system way before you ever plan
on completing it, do it. When I moved
into my new house, the backyard was
grass-seeded and was pretty sparse.
My wife and I committed early on to
putting down sod since we have dogs
and a small child and didn’t want to be
cleaning dirt and clay off of the floor
everyday. Before we put down the sod,
[ ran two-inch conduit with sprinkler
valve boxes (available at home im-
provement or plumbing stores) in fu-
ture antenna locations. I also spread
out a ground system of eight to 10
pieces of 12-gauge insulated copper
wire on top of the dirt. Each radial
originated from an area most likely to
host a vertical. This was all in place at
least a year before I put in the antenna,
but at least it was there. It would be a
lot more difficult to put this in with the
sod already 1n place.

More on ground systems

For a vertical antenna or any type re-
quiring a ground system, this is the
heart of its efficiency. Practically
speaking, the more of and the longer
the radials, the better. Soil conductiv-
ity, proximity to the water table, and
salt water if you are lucky, determine
how well the ground system will work.
A reasonable ground system consists
of four to eight quarter-wavelength
(for the lowest frequency of operation)
radials equally spaced. There would be
some improvement in ground effi-
ciency from eight to 16 and a little
more from 16 to 32, and so on, but
more radials beyond this point will
have a diminishing return. For most
amateur standards, eight will do just

fine. If you do not have the real estate
to do this, put out as many as you can
as long as you can. You may bend the
radials around the corner of your
house or lot if necessary. Don’t get dis-
couraged if you can’t put up an opti-
mal system as you might see in books
and articles; install what you can. It is
better than no ground at all. Another
alternative 1s to put a screen such as
chicken wire or hardware cloth under
the base of the antenna. Copper mesh
is best if you can afford it or find it.
Surface area i1s very important so keep
that in mind. Larger wire is preferred
over small wire and copper strips are
preferred over wire and so on.

Commandment VIII: If at first you
don’t succeed, keep trying!

If your first antenna doesn’t work
well, talk to some other local hams
who may have some ideas to improve
your situation. There are a lot of com-
mercial antennas out there that tailor to
the needs of those with limited space
or antenna restrictions. Check them
out to see if their performance will
meet your needs and your wallet will
accommodate their costs. If you have
to erect a portable antenna every time
you want to operate, find ways to
minimize the setup so it is not such a
chore. Use a mobile antenna on your
car; I don’t know of any antenna re-
strictions on that.

My hope 1s that you will be able to
use some of the ideas presented here to
put up an antenna system that will be
right for you. In Part 2 of this article I
will review an inexpensive multiband
antenna system that I put together and
am currently using successfully. Re-
member: Life, liberty, and pursuit of

=y

QSOs!

WANTED

Fun, easy to build projects for
publication in 73.
For more info,
write to:
Joyce Sawtelle,
73 Amateur Radio Today,

70 Route 202 North,
Peterborough NH 03458.
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UPDATES

Number 84 on your Feedback card

WE DIDN'T HEAR ANY
BEEPING ...

Unfortunately, the wiring for
the two probes was transposed
in the schematic diagrams for
the “Beeper Short Circuit Detec-
tive” project in the December
1997 “Ham To Ham” column.
Here's how the correct wiring
should be:

Probe #1: One wire goes to
the junction of R4 and RS, the
other to IC2, pin 3.

Probe #2: One wire goes 10
common (shown as the ground
symbol), the other to the nega-
tive end of C2.

The PCB offered by FAR Cir-
cuits is correct with regard to the
above probe pads, but capacitor
C2 1s marked on the board in-
correctly. The plus (+) sign on
the board should actually be the

negative end of C2. This 1s rel-
evant only to those readers who
ordered the FAR Circuits PCB.

SIDETRACKED SATTRACK

In the review of the SatTrack
automatic satellite tracking sys-
tem (page 32, 73, January 1998)
somehow the final paragraph of
text wandered off. Reader Ralph
Katz KB8ZOY noticed that the
address and contact information
were missing—and he’s abso-
lutely correct: What good 1s a
glowing review if you can’t find
the manufacturer? This should
help:

C&S Engineering

9229 Goldenrod Drive
Fort Wayne IN 46835
Telephone (219) 485-14358.

NEUER SAY DIE
Continued from page 49

the womb and while they were
young children? How many
Strauss CDs have you in your
collection? How about Joplin?
And I mean Scott Joplin, not
Janis. If you’re not sure what
to buy in classical music,
spend the two bucks for my
guide to a 100-CD classical
music collection.

From Inside Arabia

A letter from AB4Y, who is
working in Saudi Arabia, got
me to thinking about the re-
percussions of the develop-
ment of cold fusion. Our
small towns will be enhanced
by the loss of all those corner
gas stations, but what will
happen to the OPEC coun-
tries? My correspondent says
that when the demand for oil
vanishes the Saudis will go
back to the 6th century. The
Saudis have no literature, no
skills, no infrastructure, noth-
ing that will allow their coun-
try to exist. Saudis have no
work ethic, no conception of
learning, no appreciation for
the value of education—espe-

cially technical and engineer-
ing education—no concept of
the non-Mushim world, no am-
bition, no drive, no concept of
excellence. Without the o1l the
country would go back to
people living in tents in the
desert.

Their technical work is
done by Pakistanis, Muslim
Indians, and Filipinos. Grunt
labor is done by Sri Lankans,
Bangladeshis, and Yemenis.
Chuck’s company brought in
130 Sri Lankans to clean up the
airport.

He says the toilets are
filthy. They were designed
with toilet paper holders, but
they don’t use paper. Instead,
they have a hole in the floor
with places for your feet as
you squat and a hose to wash
yourself off afterward. The
Saudi version of the bidet.
There’s no soap or paper tow-
els in the public toilets (hmm,
that’s like many of ours).

In Arabia, Israel is a non-
country. Books and maga-
zines have the word “Israel”
blacked out. It’s blacked out
on wall maps. Also, any de-
piction of the female body 1s
blacked out. The government
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has hundreds of Bengalis to
put India ink on any photo
that might be objectionable.
Even articles and drawings in
the Reader’s Digest are cut
out or blacked out. All pic-
tures of men and women Kkiss-
ing, and any references to alco-
hol, including beer, are blacked
out.

All incoming packages are
inspected, and using the Internet
is forbidden. Satellite dish us-
ers must subscribe only to ap-
proved channels. Well, you get
the idea.

The advent of a new energy
source such as cold fusion
will be catastrophic to most
of the Arab o1l countries, who
have been living a life of ease
on o1l money.

College

My father was just the right
age when World War I came
along, so he went to military
school and then into the Army,
where he opted for the Army
Air Force. He always felt in-
ferior about having missed col-
lege, so there never was any
question during my school
years aboul my going on to
college. Which I dutifully did.

Fortunately, in a way, World
War II came along and sucked
me into the Navy after two
years at Rensselaer Polytech-
nic Institute, Well, being a New
Hampshire boy, I'd planned on
going to Dartmouth, but my be-
ing a ham and up to here in
building electronic equipment
convinced my high school ad-
visors that I really should go
for electrical engineering. So
I did. Big mistake.

The Navy electronic school
was superb. I loved it! Then,
four years later, after the War,
I went back to RPI to finish
up. Unfortunately, by then I'd
started to wise up. Oh, I en-
joyed being president of the
Radio Club, singing in the
Glee Club, being the sound
man for The Players, and
working the world from my
super ham station in the base-
ment of our fraternity house
(Sigma Chi). We were riding
high, with our president being
elected the Grand Marshall of
the school, and our winning
both the interfraternity schol-
arship and sports cups. Plus

we lived in the old governor’s
mansion in the posh part of
town. That was nice because I
had lots of room to hang wire
antennas.

But the college was lousy.
Beautiful campus, bum cur-
riculum, plus terrible teachers.

The professors were busy
doing research and had little
time for teaching, so we had
to make do with graduate stu-
dents as teachers. If you
bother to read any of the edu-
cation magazines or books,
you know that this situation
has gotten infinitely worse
since my days in college.

Thirty years ago, profes-
sors averaged 12-15 hours a
week teaching. Now it’s six
hours or less a week. That
means it’s taking two or three
times as many professors 1o
teach. So, if you have any
question as to why college
costs have been rising far
faster than inflation, just re-
member that teacher salaries
have been way ahead of infla-
tion for years, and we need
twice as many.

So what are all these profes-
sors researching? You don’t
want to know. Their aim is to
earn tenure, and that means
being published. So one pro-
fessor is doing a study of
wood rats to try and see why
they are leaving Pennsylva-
nia. 99.44% of the research
papers are published and dis-
appear into college libraries,
never to be seen (or needed)
again. But that’s the system,
and the only people who re-
ally suffer are the students,
who have to help pay for all
this foolishness. Well, actually,
mostly it’s their parents who
are paying the bills.

As I've griped before, the
usual college graduate has
managed to forget around
95% of what was “learned”
by cap and gown time. Fortu-
nately, 99% of the stuff
crammed into their heads for
test passing has little relevance
to their later business, family,
or social lives, so it doesn’t
malter that it’s forgotten.

Those research projects cost
a lot more than the professor’s
time. There’s often travel, labo-
ratory equipment, and research
assistants. Then there’s the an of

grant proposal writing, which is



a whole industry in itself. But
then grants are a multi-billion-
dollar industry, and one way or
another we're footing the bill
for this nonsense.

Well, gee, look at some of
the amazing developments
that have come from the sys-
tem—Ilike the transistor. Well,
um, maybe. There’s powerful
evidence now that many of
our more remarkable discov-
eries resulted from the infu-
sion of alien technology re-
covered from crashed UFOs.
Col. Corso was the man at the
Pentagon who helped re-
searchers develop transistors,
ICs, lasers, night vision, and
other breakthroughs. Read
his book, The Day After
Roswell, for the full story. It’s
been a best seller, and no one
has yet come forward to chal-
lenge his story. Several people
with excellent credentials have
confirmed it.

If you've been reading much
you’ve seen some of the silly
research projects that have
been funded. You know, like
Professor Jane Dirks of Carlow
College, who did a study of the
ethnic backgrounds of people
she met while walking her dog.
Her paper was presented at a
meeting of the American Anthro-
pological Association. Darn, the
wonderful things we've been
missing!

Ron Brown

I've been listening to the
Art Bell radio talk show and
you haven’t—otherwise you'd
know about the bullet hole that
was found in Secretary Ron
Brown’s head when his body
was brought back from the air-
plane “accident” in Croatia. In-
vestigative reporter Chris Rudy
had both an interesting story
and the evidence to back it up.

You probably remember the
reporting on the so-called acci-
dent, where the plane with Ron
Brown and a group of Ameri-
can businessmen crashed, kill-
ing everyone aboard. The first
reports were that bad weather
was involved. Later, it was
admitted that the weather was
just fine. Then they said there
was a problem with a missing
or misplaced radio navigation
signal which had led the plane
astray. Unfortunately the man

who they claimed had moved
the transmitter was found as an
apparent suicide.

The doctor who examined
Brown’s body when it was
brought back to the US re-
ported a hole in the middle of
his forehead. X-rays showed
the fragments of a bullet in-
side the head. Rudy took pho-
tos of the body and the x-
rays, which were posted on
the Art Bell Web site (www.art
bell.com). Later, another x-
ray was made, with the x-ray
out of focus enough so the
bullet fragments didn’t show.
Now | know you’re not going
to believe this, but nothing
whatever was mentioned of
the bullet hole in the final
medical report, and all of the
x-rays have disappeared.

The “accident™ put an end
to a lot of embarrassing stuff
that was expected to come
from a pending official inves-
tigation of Ron Brown’s affairs
which was predicted to result
in the indictment of several
high government officials.

I realize that Bell’s show is
on in the wee hours, but he
has interesting enough guests
to make i1t worthwhile to record
his show and listen to it at your
convenience. Yes, he’s on in
your area—you just have to
tune around the AM radio
band some night and find
which station brings it in
best. He’s on from 10 p.m.
until 3 a.m. Pacific time five
nights a week. I get him best
on 1210 WPHT (Philly), 770
WABC (NYC), and 1100
WTAM (Cleveland). I use my
VCR to tape the show.

The Rat Race

If you are not a rat, why are
you stuck in the rat race?

Okay, what do I mean by the
rat race? Fair enough question.
Let me try to quantify it
You're participating in the rat
race if you:

1. Have been working for
someone else for more than a
year or two.

2. Went to a public school.

3. Went to college.

4. Aren’t making enough
money and don't have the
freedom to travel when you
want 1o.

5. Have a chronic illness.

6. Are addicted to alcohol,
caffeine, or nicotine.

7. Are living in a major city.

Well, you get the picture,
and the odds are that you are
in the rat race, complete with
the usual stresses. Hey, I worked
for others for several years. |
went to public school. T went
to college, and I lived in New
York City for 30 years, on
and off, so I know the rat race
personally. And the resulting
stresses.

But, as soon as it was even
remotely practical, I moved
from New York to New Hamp-
shire. And by the time [ was 40
I'd visited over 50 countries. If
it hadn’t been for WWII,
which took four very valuable
years out of my life, I might
have progressed earlier.

Of course, 1 didn’t know
any better than to go with the
flow (floe?), so I sucked in,
along with everyone else, on
the group-think acceptance of
the usual life track. There
were no books or magazine
articles suggesting that there
might be some alternatives.
In the 1960s millions of kids
opted to drop out of the sys-
tem, Their alternative, a ver-
sion of socialism, failed, just
as socialistic approaches have
failled everywhere they’'ve been
tried.

Just because our public
schools suck and are getting
suckier; just because our col-
leges ditto; just because our
medical industry is screwing
the hell out of us; just because
our politicians are ditto; just
because our legal and prison
system are ridiculously expen-
sive and are failing to do their
job; just because most of us
are stuck working for a jerk,
and with little in prospect in
the long run—is no reason to
stay mired in the depths of a
rut when making some changes
in your habits and thinking
could let you thumb your
nose at the crap everyone else
has to live with.

Free Will

I've been thinking again,
which is never a good sign for
readers who are monomania-
cal about amateur radio. How
much can you think about
amateur radio, anyway? The

short, dry editorials in the
other ham rags answer that
question. Also, our betters at
the League have decreed that
we should not discuss politics
or religion over the air—and
by extension, this would hold
for the ham magazines. Only
the free-thinking or the rebel-
lious dare challenge the ARRL
dictates (made for our own good,
of course). Fortunately these
weirdos are in the minority.

That written, let’s consider
the concept of free will. How
much free will do we have in
life? Those of you who've
done vyour homework and
watched the movie 7-14-21-
28-35 have graphically seen
how firmly established are
the patterns of a whole life-
time by the time a child is
seven years old.

The documentary inter-
viewed a bunch of kids when
they were seven, then 14, 21,
and so on. While it did dem-
onstrate how little we change
after childhood, it didn’t go
into the things that had
formed their characters so
solidly by the time they were
seven. The influences of the
parents and extended family,
of treatment during the prena-
tal period, the birthing process,
day care, and so on. These are
the experiences upon which a
lifetime of living are built and
habit patterns formed which
are virtually unbreakable.

If you smoke or are fat, you
know how powerful habits
can be. Alcoholics and other
drug addicts know, too. And
it's these same destructive
habits which keep us from
changing our eating, working
and behavioral patterns. You
know by now that changing
your diet to one mostly of
raw fruit and vegetables and
stopping your input of poi-
sons will help clear up moslt
of your chronic illnesses and
extend your life substantially.
But that doesn’t get you to pass
up McDonald’s™, Dunkin Do-
nuts™ or KFC™. It doesn't
stop your drinking coffee or
cating Danish. Or fries with
your Whopper™.

Which brings up the ques-
tion—since these lifestyle pat-
terns (habits) are learned early,
they're the result of the early
training of your parents and
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teachers—so how much free-
dom of will do we actually
have?

We tend to equate complex-
ity with randomness. That’s
why chaos theory so surprised
scientists. There turned out to
be some sort of order to what
we’d perceived as randomness.
Hmm. Which brings up the
question of whether there is
any randomness at all? Is
the future solidly written in
the patterns of the past and
present?

One of the big problems
computer scientists faced was
what seemed like a simple
matter: designing a random
number generator. It was
needed for shuffling cards
and rolling dice by game de-
signers. It turned out to be a
major problem. Computers,
like Mr. Spock, are totally logi-
cal, so there 1s no randomness
anywhere in their workings.
The programmers “solved” this
problem by designing pseudo-
random generators.

By extension, if the com-
plexity of the cause and effect
of weather patterns could be
coped with, we would see
that there is ne randomness
involved. Yes, we'd have to
be able to take into consider-
ation the flight of a butterfly
and how the movement of air
caused by its wings will al-
fect the weather a thousand
miles away. That’s complex
beyond our brains or comput-
ers, but is there any random-
ness really involved?

Viewed from that perspec-
tive, the universe, our galaxy,
our solar system, our planet,
and your life are all the inevi-
table product of an enormously
complex system. Complex? You
bet! Random?

I’'m reminded of the fatalis-
tic beliefs of the Egyptians
when my father visited Egypt
in 1938, while setting up
bases for the first trans-Atlan-
tic airline, American Export
Airlines. When driving through
Muslim countries he had to
beat on the door of his car to
get pedestrians to move out
of the way. Their belief that
they would die when their
time had come was so strong
that they refused to get out of
the way of cars. They were
not going to die until their

time had come, and when it
did, nothing could prevent it.

American Export Lines was
America’s leading steamship
line and their major tourist
route was around the Medi-
terranean Sea, so that’s where
they wanted their airline to
go, too. My father spent a year
organizing seaplane bases for
the airline in places like
Barcelona, Genoa, Beirut, and
Alexandria. There were few in-
ternational airports in those
days, so flying boats were the
only practical way to fly.
Then came WWII, with the
Navy taking over control. The
airline ran all through the war
under my dad’s direction, go-
ing the southern route during
the winter via Belem to Dakar
and up to London. In the sum-
mer they flew via Gander,
Newfoundland, to Iceland and
London.

Just before the end of the
war President Roosevelt, who
was a good friend of Juan
Trippe, the president of Pan-
American, issued a Presiden-
tial Order saying that no
steamship line could own an
airline. This ended with Pan-
American taking over Ameri-
can Export Airlines. How much
in political “donations” did that
order cost Pan-American?

Ooops, as usual I have di-
gressed.

Knowing that being over-
weight is going to make you
sick and shorten your life, do
you have the free will to
change your diet and to stop
poisoning your body? Can you
stop smoking, drinking beer
and coffee? Will you invest
$180 in a Genesis™ still from
Damark and stop poisoning
your body with fluorides, chlo-
rine and all the other toxic crap
your water supply is provid-
ing? Like the Arabs, will you
refuse to get out of the way of
the onrushing truck (figura-
tively)? By the time you have
emphysema, a heart attack or
a stroke, the moving finger
will have writ. But it's your
finger that has done the writ-
ing, not Mother Nature or
God. Or Satan. Unless you are
a total prisoner of your habits
(which includes procrastination)
you can opt for Alzheimer’s
and being tied to a chair in a
nursing home or for being out
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there skiing the slopes of As-
pen with me. I think you do
have a choice.

Gold Mine

If you know of any lawyers
who might be interested in
making some really big bucks,
there’s a golden opportunity
for them just waiting. For
once the lawyers in England
are way ahead of our Ameri-
can counterparts. They, with
the help of the government,
have instituted class action
suits against Colgate™ for
the damage the fluorides in
their toothpaste have done in per-
manently discolonng children’s
teeth. It’s called dental fluoro-
sis and is a discoloring and
mottling of the teeth caused
by fluorides in the drinking
water and in fluoride-laced
products, such as toothpaste.

In the first case Colgate
settled out of court for nearly
$2,000 to a 10-year-old child.

In the US it is estimated that
around 30% of the children in
nonfluoridated water areas suf-
fer from some degree of fluo-
rosis and around 80% of the
children are affected in areas
where the water is fluoridated.

In addition to municipali-
ties adding fluorides to their
water and toothpaste compa-
nies adding fluorides, also li-
able would be dentists and pe-
diatricians who daub fluorides
on their patients’ teeth or pre-
scribe fluoride supplements.
Bonanza!

Liable, also, would be newspa-
pers and magazines endorsing
the use of fluoride supplements
or water fluoridation, media
advertising fluoridated prod-
ucts, the manufacturers of the
products, and their advertising
agencies.

While there are some prod-
ucts which might not, by them-
selves, result in dental fluorosis
(mottling), their products do
contribute to the problem and
could be named as co-defen-
dants, providing some very deep
pockets to pick for enterprising
lawyers.

Dental fluorosis has been a
well known result of fluoride
exposure for many years, so
the firms and groups provid-
ing these products have no
excuse that “they didn’t know™

about it. Thus, they have the re-
sponsibility to warn customers
of possible injury from their
products.

If you have been brain-
washed by the media and the
ADA on the benefits of fluo-
ridated water it’s time to do
some homework and dirty up
your mind with some data. If
you'll read Fluoride, The Aging
Factor, by Dr. Yiamouyiannis
(#4162 from Acres USA, $15),
which I've recommended in
my past editonals (please stop
griping about my being rep-
etitious—I'll stop when you
stop ignoring what I'm telling
you), you find that there are
no known benefits to the
drinkers of fluoridated water
and plenty of dangers. The
book is also reviewed in my
$5 Guide to Books You're
Crazy if You Don’t Read. The
truth 1s that a high percentage
of us in America are being
slowly poisoned and it’s
shortening our lives. Fluo-
rides increase the risk of heart
disease, cancer, allergies, and
even brain damage.

If fluoridation is so great,
why have 12 Nobel Prize
winners termed it worthless?
And why have Austria, Egypt,
France, Germany, Greece, Hol-
land, India, Italy, Norway,
Spain, Sweden and other coun-
tries either never accepted or
else stopped fluoridation?

The worthlessness of fluo-
rides in the water as far as
preventing tooth decay in chil-
dren goes has been proven in
double-blind tests. What hasn’t
yet been documented is what
it is doing in the way of birth
defects, which can be subtle.
Mothers who don’t distill their
water before drinking it are
taking one heck of a gamble
with the lives of their children.

These chemicals are big
business and generate millions
of dollars for the producers.

Oh, yes, have you looked at
the fine print on any of the
fluoride-laced toothpastes re-
cently? Since Apnl of 1997
they’ve all had to have a poison
warning on them.

No, I'm not going to get into
an argument over whether brain
damage makes a person more
likely to become a ham. You
listen to 14,313 for a while and
make up your own mind.



PropPaGaTION

Hoo, boy! I'm not sure if |
should tell you to put on your
boots, snowshoes, or wind-
breakers! The “conditions™ be-
tween the 10th and 12th, and
again between the 21st and 23rd,
could be awesome from the
standpoint of weather and other
geophysical effects, as well as
propagation. There may be
greatly increased solar activity
on or about the 11th and again
around the 22nd which could
shut down the HF bands, then
bring them to life! Within a few
days after a “blackout,” the
bands usually recover from ex-
cessive 1onization. You may dis-
cover superb DX propagation
for a week after the 26th, but
probably not between the 12th
and 15th.

On the days surrounding
poor or very poor HF activity,
VHFers should pay close atten-
tion to the bands and expect
some unusually interesting DX,
particularly on six and two
meters.

Generally Poor, except for oc-
casional transequatorial propaga-
tion with F2 openings on the
best days—most likely South
and Central America.

DX to Afnca and Latin America
on the Good days possible, with
short-skip out to about 1,000
miles or so in the US.

Your best band for DX open-
ings around the world from
dawn to dark, and openings to
the Southern Hemisphere after
dark in evening hours. You can
expect excellent short-skip during
the dayume to 2,500 miles or so.

These bands ought to be open
for DX from just before sunset to
just after sunrise. Signals from the
east should peak until midnight,
and after midnight to other areas.
Daylight short-skip of about 500
miles will be possible, and
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nighttime short-skip to 1,500
miles or more will be available.

Occasional DX to various ar-
eas of the world should be pos-
sible between sunset and sunrise
when QRN levels permit on
Good (G) days (see calendar).
Short-skip during darkness to
1,500 miles or more.

This band ought to begin to
come alive during the hours of
darkness when QRN permits.
Try the days marked G on the
calendar for best results. DX
toward the east until midnight,
and to other areas afterwards
until dawn. Short-skip to 1,500
miles will prevail when the band
is quiet. 73, W1XU.
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Number 88 on your Feedback card

Barter ’'n’ Buy

Turn your old ham and computer gear into cash now. Sure, you can
wait for a hamfest to try and dump it, but you know you'll get a far
more realistic price if you have it out where 100,000 active ham po-
tential buyers can see it, rather than the few hundred local hams who
come by a flea market table. Check your atlic, garage, cellar and
closet shelves and get cash for your ham and computer gear before
it's too old to sell. You know you're not going to use it again, so why
leave it for your widow to throw out? That stuff isn’t getting any
younger!

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost)—
comes to 35 cents a word for individual (noncommerciall) ads and
$1.00 a word for commercial ads. Don’t plan on telling a long story.
Use abbreviations, cram it in. But be honest. There are plenty of
hams who love to fix things, so if it doesn't work, say so.

Make your list, count the words, including your call, address and phone
number. Include a check or your credit card number and expiration. If
you're placing a commercial ad, include an additional phone number,
separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple
months before the action starts; then be prepared. If you get too many
calls, you priced it low. If you don’t get many calls, too high.

So get busy. Blow the dust off, check everything out, make sure it still
works right and maybe you can help make a ham newcomer or re-
tired old timer happy with that rig you're not using now. Or you might
get busy on your computer and put together a list of small gear/parts
o send to those interested?

Send your ads and payment to: 73 Magazine, Barter ’n’
Buy, 70 Rt. 202N, Peterborough NH 03458 and get set for

the phone calls. The deadline for the June 1998 classified ad sec-
tion is April 10th, 1998,

METHOD TO LEARN MORSE CODE
FAST AND WITHOUT HANGUPS Johan
N3RF. Send $1.00 & SASE. SVANHOLM
RESEARCH LABORATORIES, P.O. Box
81, Washington DC 20044 USA. BNB421

FREE DISK CATALOG of Ham Radio and
other IBM Shareware programs and CD-
ROMs. Specily disk size. MOM 'N' POP'S
SOFTWARE, P.O. Box 15003-HM,
Springhill FL 34609-0111. (352) 688-9108.
[momnpop @ gate.net]. BNB710

HIGH END SUBWOOFER AMPS, ALU-
MINUM CONES, OTHER AUDIO STUFF.
Burnett Associates. (603) 924-2383. Fax
(603) 924-3392. [FDTF77B @ prodigy.com].

AF TRANSISTORS TUBES 25C2879,
25C1971, 25C1972, MRF247, MRF455,
MB8719, 25C1307, 25C2029, MRF454,
25C3133, 4CX250B, 12DQ6, 6KGBA,
etc. WESTGATE 1-800-213-4563.
BNB&G00OO

TIRED OF IRONING? PCB service. No §
setup, free scanning available. FIRST
PROTO, 4201 University Drive, #102,
Durham NC 27707. (919) 403-8243.
BNB5005

SHORTCUT PROJECT CONSTRUC-
TION TIMES. Quickest Protoboards avail-
able, handle analog, digital, microcontroller
circuitry. Unique design eliminates 90%
manual wiring. Oricom Technologies, (303)

MAHLON LOOMIS, INVENTOR OF RA-
DIO, by Thomas Appleby (copyright 1967).
Second printing available from JOHAN
K.V. SVANHOLM N3RF, SVANHOLM
RESEARCH LABORATORIES, P.O. Box
81, Washington DC 20044, Please send
$25.00 donation with $5.00 for S&H

ENB420

Audio Equipment Wanted: 1930s-
1960s. Tube-type amplifiers, large or small
speakers, mixers, microphones, tubes,
parts, etc. Especially Western Electric,
Jensen, Marantz, Macintosh, JBL, etc. 1-
800-251-5454 BNB202

COLLOIDAL SILVER GENERATOR!
Why buy a "box of batteries” for hundreds
of dollars? Current regulated, AC pow-
ered, fully assembled with #12 AWG silver
electrodes, $74.50. Same, but DC powered,
$54.50. Add $2.50 shipping. Thomas
Miller, 314 South 9th Street, Richmond
IN 47374, BNB342

ASTRON power supply, brand-new w/war-
ranty, RS20M $99, RS35M $145, RS50M
$209, RS70M %249, AVT. Call for other
models. (626) 286-0118. BNB411

HAM GOODIES! Free Shack Attack Cata-
log. (801) B78-2760, [kb7vrd @aol.com],
[http/Awww.venet.comysa), BNB45

BIOELECTRIFIER™ 5 Hz micro current
supply for plant and animal research.
Semi-Kit $38.00. Assembled complete
with batteries and silver electrodes
$89.50. Add $2.50 postage. Thomas
Miller, 314 South 9th Street, Richmond
IN 47374. BENE343

HEATH COMPANY is selling photocopies
of most Heathkit manuals. Only authorized
source for copyright manuals. Phone: (616)
925-5899, 8-4 ET. BNB964

CLASSIC RADIOS. RadioFinder Web list

revised weekly: [www.radiofinder.com] TelFAX

1-(313) 454-1890, [finder @ radio.com.
BNB700

WANTED: RF Installation Technician—
Future Vision, Inc. is seeking individuals
to install wireless data communication
systems throughout the US and Canada.
Candidates should have experience in-
stalling antennas, transmission lines,
grounding systems, and tower climbing.
Microwave & spread spectrum experience
is a plus! This position includes extensive
travel. Please forward resume and salary
requirements to Jim Hong KABZGP at
[jim @ futurevision.net] or by mail: Future
Vision, Inc., 1709 N. Weast Ave., Suite
117, Jackson MI 49202, Future Vision,
Inc. is an equal opportunity employer.
[www.futurevision.net]. BENBE836

Radio Bookshop

ORDER FORM

You may order by mail, telephone, or fax. All payments are o be in US funds. Allow 4 weeks for delivery
(Prices subject o change withoul notice if suppliers increase prces or new editions cost us more.,)

ITEM TITLE

TOTAL

QTY | PRICE

Shipping: All orders add $5.00 handling *plus
there is an additional at cost shipping charge
Iadded to all foreign orders. We ship UPS where
possible, please give us street address.

| Make checks payable to “Radio Bookshop.”
|Fureign Orders: Choose one [ surface shipping [ air shipping

|{Surfaca delivery may take 2-3 months.)
*Note: The actual foreign shipping costs will be additional to the

S&H"*
TOTAL $

BNB999 | 444-9776, [www.sninet~oricom]. BNB111 | | oquiar shipping and handling fees. |
Name Phone __I
= ddress |
Radio Bookshop I |
City State— Zip— Country — |
I"}mm_a HQLI-?’?-#-?.?-??- or 603-924-0058, FAX 603-924-8613, or see order form on this page for
ordering tntnrmmmn.wayne‘ Five Biidk Bocikeh Sl $10 minimum for credit card orders
s rive ouc OOKS LTy,
. = T ‘
Boilerplate. 45 of Wayne's ham oriented editorials, Great material for club newsletier editors IR POl S DChECHMDI‘IE? it e s
who are always short of interesting items for filler. Card # Expires
Submarine Adventures. Wayne's WWII adventures on the USS Drum $5-228, now on dis-
play in Mobile, Alabama,
Wayne's Caribbean Adventures, Scuba diving and hamming all through the Caribbean, 11 islands in Sianature
21 days on one trip? You bet, and you can’( beat the price either, g ale

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, staying at excellent hotels and eating up a storm, all for under $1,0007? ITE!EphDI'IE: 603'924'0058! 800-274-7373, FAX 603-924-8613
Cold Fusion Journal — Issue #20. Read the latest scoop on cold [usion in this whopping 92- o, :

Sage sumple isis. Coid futicn dead” No way P 5 PPIng }waal. Radio Bookshop, Dept. 398, 70 Route 202 N, Peterborough NH 03458

Oune-Hour CW Course. How anyone can pass the 5 wpm code test with less than one hour
of study. This also explains the simplest system for learning the code at 13- and 20-per ever
discovered. Or, do it the old fashioned (ARRL) hard way and suffer, Your choice.

Other, Slightly More Expensive Stuff;

Pure Silver Wire for making those miracle silver colloids. Two 3" lengths of #10 99,999
pure silver wire $15. Should last for years.

Bioelectrifier Handbook. Background, circuits, uses, ete. $10,

| o YES, Send me 12 issues of 73 at the low rate of
| $24.97 (save 47% over the cover price). Canada add $7 |

| plus $1.40 GST: Foreign add $19 surface; $42 airmail. |
L -
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JST-245

160-10 Meters PLUS 6 Meter Transceiver
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F:fteen reasons why your next HF
transceiver should be a JST-245.

All-Mode Operation (SSB,CW AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JS5T-245 but without 6
meters and built-in antenna tuner.

* JST-145 COMING SOON

MOSFET POWER AMPLIFIER » Final PA utilizes RF MOSFETs
to achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

AUTOMATIC ANTENNA TUNER « Auto tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast QSY.

MULTIPLE ANTENNA SELECTION = Three antenna connec-
tions are user selectable from front panel. Antenna selection can

be stored in memory.

GENERAL COVERAGE RECEIVER * 100 kHz-30 MHz, plus 48-
54 MHz receiver. Electronically tuned front-end filtering, quad-
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +20dBm.

IF BANDWIDTH FLEXIBILITY » Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

QRM SUPPRESSION « Other interference rejection features
include Passband Shift (PBS), dual noise blanker, 3-step RF atten-
uation, IF notch filter, selectable AGC and all-mode squeich.

8 NOTCH TRACKING = Once tuned, the IF notch filter will track the

9
10
11

12
13
14

15

offending heterodyne ( * 10 Khz) if the VFO frequency is changed.

DDS PHASE LOCK LOOP SYSTEM -+« A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

CW FEATURES = Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

DUAL VFOs = Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band-
width and other important parameters for each band.

200 MEMORIES = Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

COMPUTER INTERFACE = Built-in RS-232C interface for
advanced computer applications.

ERGONOMIC LAYOUT « Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper-
ation.

HEAVY-DUTY POWER SUPPLY +« Built-in switching power
supply with “silent” cooling system designed for continuous
transmission at maximim output.

JRC| Japan Radio Co., Lid.

Phone: (212) 355-1180 Fax: (212) 319-5227
CIRCLE 159 ON READER SERVICE CARD

430 Park Ave., 2nd Floor New York, NY 10022
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~Mono-Band/Dual-Band/Tri-Band Antennas

~ forBaseStationand Repeateruse.
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~ Fora complete g'g'talta_'g}ﬂf COMET Antenna products call or visit your local dealer. Or, contact
- NCG _ﬂqmpaw_ at 800/962-2611. Use GOMET products, and enjoy amateur radio to it's fullest!

Wt R L

12735 N. Grove Street e Anaheim » California 92806
(714) 630-4541 « (800) 962-2611 * Fax: (714) 630-7024

CIRCLE 54 ON READER SERVICE CARD
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