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DR-620T VHF/UHF

Dual-Band Mobile/Base

First Amateur Twin Band Mobile To Support
Optional Digital Voice Communications*

* RX-VHF 108-173.995 MHz, UHF 335-480 MHz

* TX-VHF 144-147.995 MHz, UHF 430-449.995 MHz

* Receives Airband and Wide FM

* Front control unit separation (optional EDS-9 kit required)

* Advanced 10F3 digital mode with speech compression
technology (EJ-47U required)*

¢ 200 memory channels

» Advanced EJ-50U TNC (optional) supports digi-peat mode

* Remote control features including parameter setting and direct
frequency entry through the microphone

* Dual-Band receiver with V/U, V/V, U/U capability

* CTCSS/DCS encode/decode and European Tone-bursts

* QUTPUT: H/M/L-50/10/ 5 watts VHF

* OUTPUT: H/M/L-35/10/5 watts UHF

Ask your dealer
about the full line of

Iron Horse antennas &
' accessories!
M m N

%‘g DR-605TQ VHF/UHF

Dual-Band Mobile/Base
Full 2 Meter/440 Performance

* 100 memory channels, + a "call” channel for each band
* CTCSS encoded+decoded and tone scan

- * Cross-band repeat and full duplex capability

* 9600 bps packet ready with dedicated terminals

¢ Internal duplexer - one easy antenna connection

®* RX-VHF 136-173.995 MHz, UHF 420-449.994 MHz

® TX-VHF 144-147.995 MHz, UHF 430-449.994 MHz

* MARS capability (permit required)

* OUTPUT H/L - 50/5 watts VHF, 35/5 watts UHF

* Time-out timer (ideal for repeater and packet

operation)

e o

" DJ-V5TH VHF/UHF

Dual-Band FM Transceiver

5 walts of output power, in a compact package.

* Alphanumeric Display, up to 6 characters
* TX-VHF 144-147,995 MHz, UHF 420-449.995 MHz
* 200 memory channels plus two call channels
* Full VHF + UHF Amateur Band Coverage
* Receive Range, (76 - 999MHz)
includes Wide FM capability
* Up to 5 walls output, 3 output settings
¢ CTCSS encode+decode DTMF squelch and
European Tone bursts
* 4 scan modes, 5 programmable scan banks
* MARS capabﬂﬂy (permit required)

* Full 4.5 watts output VHF/4w UHF
* Powerful NiMH battery
* 100 memoaries in any combination
of VHF or UHF channels
* Direct frequency input from keypad
* Each memory capable of "odd split” operation.
* Alphanumeric channel labels
* CTCSS/DCS encode+decode plus tone bursts

DJ-5961 VHF/UHF Dual-Band HT with Digital Voice Option*

Loaded with features! The breakthrough design supports optional digital voice communications
and you can easily switch the unit between analog and digital modes!

* Full 2m and 440 band coverage

* Accepts 6 to 16 VDC direct input

¢ llluminated Keys and display

» Wide and narrow FM modes

* 10 autodial memories

* Theft alarm feature

* Optional EJ-40U Digital Voice Board!*
* Programming/Clone software available

Specifications subject to change without notice or obliga
Digital mode may not be

Distributed in North America by Amateur Distributing I.I.C » 23 S. High St,, Covington, OH 45318 » (937) 473-2840

legal in some countries. See FAQ on dig ltal at www,alinco,com, Products intended for use by properly licensed operators,
Permils required for MARS use. Specifictions subject to change wiﬂmul notice or abligation.

tion. *Digital communications require at least two similarly equipped transceivers.
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Dollar Power

Take out a one-dollar bill and look at it. The one-
dollar bill you have first came off the presses in 1957
in its present design.

This so-called “paper” money is in fact a cotton
and linen blend, with red and blue minute silk fibers
running through it. It is actually material. We ve all
washed it without it falling apart. A special blend of
ink is used, the contents we will never know. It is
overprinted with symbols and then it is starched to
make it water resistant and pressed to give it that
nice crisp look.

If you look on the front of the bill, you will see the
United States Treasury Seal. On the top you will see
the scales for a balanced budget, and for faimess. In
the center you have a carpenter’s square, a tool used
for an even cut. Undemeath is the key to the United
States Treasury. That's all pretty easy to figure out,
but what is on the back, of that dollar bill is something
we should all know.

Tum the bill over and you will see two circles. Both
circles together comprise the Great Seal of the United |
States. The First Continental Congress requested that |

Continued on page 6
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265 CE

MODEL SS-10TK

SPECIAL FEATURES:

« HIGH EFFICIENCY SWITCHING TECHNOLOGY
SPECIFICALLY FILTERED FOR USE WITH
COMMUNICATIONS EQUIPMENT, FOR ALL
FREQUENCIES INCLUDING HE

« HEAVY DUTY DESIGN

« LOW PROFILE, LIGHT WEIGHT PACKAGE

MODEL 58-12IF

...POWER ON WITH ASTRON

SWITCHING POWER SUPPLIES...

« EMI FILTER
« MEETS FCC CLASS B

PROTECTION FEATURES:

» CURRENT LIMITING

« OVERVOLTAGE PROTECTION

» FUSE PROTECTION.

- OVER TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOLTAGE: 115 VAC 50/60HZ

OR 220 VAC 50/60HZ
SWITCH SELECTABLE

OUTPUT VOLTAGE: 13.BVDC

AVAILABLE WITH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV.

DESKTOP SWITCHING POWER SUPPLIES

MODEL SS-125M/GTX

MODEL SS-10EFJ-98

EF JOHNSON 9800 SERIES

GE MARC SERIES

GE MONOGHRAM SERIES & MAXON SM-4000 SERIES
ICOM IC-F11020 & IC-F2020

KENWOOD TK760, 762, 840, 860, 940, 941
KENWOOD TK760H, 762H

MOTOROLA LOW POWER SM50, SM120, & GTX
MOTOROLA HIGH POWER SM50, SM120, & GTX
MOTOROLA RADIUS & GM 300

MOTOROLA RADIUS & GM 300

MOTOROLA RADIUS & GM 300

UNIDEN SMH1525, SMU4525

VERTEX — FTL-1011, FT-1011, FF2011, FT-7011

MODEL CONT. (Amps) ICS SIZE (inches) Wi.(lbs.)
S5-10 7 10 1%x6x9 3.2
55-12 10 12 1%x6x9 3.4
55-18 15 18 1% x6x9 3.6
S5-25 20 25 2% X 7T x P 4.2
o9-30 25 30 I x 7 x T 5.0
MODEL SS-18
DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS
MODEL CONT. (Amps) ICS SIZE (inches) Wi.(Ibs.)
SS-25M° 20 25 2%xT x %% 4.2
SS-30M° 29 30 3L x T x Fi 5.0
MODEL $S5-25M
RACKMOUNT SWITCHING POWER SUPPLIES
MODEL CONT. (Amps) ICS SIZE {inches) Wt.(Ibs.)
SRM-25 20 29 3% x 19 x 9% 6.5
SEM-30 25 30 34X 19 x U 7.0
WITH SEPARATE VOLT & AMP METERS
MODEL CONT. (Amps) ICS SIZE (inches) Wt.(lbs.)
SRM-25M 20 25 3% x 19 % 8% 6.5
SRM-30M 25 30 Iz x 19 x 9 7.0
MODEL SRM-30
2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL
MODEL CONT. (Amps) ICS SIZE (inches) Wit.(Ibs.)
SRM-25-2 20 25 34X 19 X % 10.5
SRM-30-2 29 30 Jex19x % 11.0
WITH SEPARATE VOLT & AMP METERS
MODEL CONT. (Amps) ICS SIZE (inches) Wt.(lbs.)
SRM-25M-2 20 25 34 x 19 x ¥ 10.5
SAM-30M-2 23 30 % x 19 x &5 11.0
MODEL SRM-30M-2
RSN SIS CUSTOM POWER SUPPLIES FOR RADIOS BELOW NEW SWITCHING MODELS
EF JOHNSON AVENGER GX-MC41 SS-10GX, 55-12GX
EF JOHNSON AVENGER GX-MC42 SS-18GX
EF JOHNSON GT-MLB81 SS-12EF)
EF JOHNSON GT-ML83 SS-18EFRJ

SS-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98
SS-12MC

SS-10MG, S5-12MG

SS5-101F, SS-121F

S5-10TK

S55-12TK OR S5S-18TK

SS5-10SMIGTX

SS-105M/GTX, SS-125M/GTX, S5-18SM/GTX
SS-10RA

55-12RA

SS-18RA

SS-105SMU, 55-125MU. SS5-18SMU

SS-10V, SS-12V, 55-18V

“ICS — intermittent Commumication Senvice




RAMSLEY

QRP TRANSMITTER
Available in 20, 30, or 40 Meters, these neat little trans-
mitters put out 1 Watt!

HR RECEIVER
Available in 20, 30, or 40 Meters, 1.0 uV sensitivity
rivals the big rigs...al a fraction of the price!

CW700 KEYER
With adjustable pitch & speed from 3-60 wpm, features
true iambic keying and EPROM memory!

35 WATT LPFM STEREO TRANSMITTER

v 35W RF output, VSWR protected

v Automatic audio & power controls

v Digital synthesized PLL

v Full front panel control

v 110/220VAC, 12VDC operation
Whether your application is export or LPFM, the PX1 has you covered. From the
over-rated continuous duty power supply & power ampilifier to the 2 line vacuum fluo-
rescent display, your station will be the easiest to setup and the most reliable for con-
tinuous operation. Full microprocessor controls provide a “virtual engineer”. Check

out www.highpowerim for.full details.
PX1 35W Professional FM Stereo Transmitter $1,795.95

TOUCH-TONE TONE GRABBER 3

v New-built-in RJ11 phone jack

v Large memory holds over 500 numbers

v Big bold 8 digit display, auto insertion of dashes

v New-output latch jack

Dialed phone numbers on the radio, repeater codes, control

codes, anywhere touch-tones are used, you can read and store
them! All new design for 2002. Caplure those tones with the TG2!
TG2 Tone Grabber Tone Reader Kit $59.95
CTG2 Matching Case & Knob Set $14.95
AC125 110 VAC Power Adapter $9.95

ELECTROCARDIOGRAM HEART MONITOR
is A

v Visible and audible display of your heart rhythm
v Re-usable sensors included; just like visiting the hospital!

'« Bright LED "beat” indicator E%- gﬁr &w
v Monitor output for oscilloscope display
Enjoy learning about the inner 'l-ml'lungs of the heart while cover-
ing the stage by stage electronic circuil theory of ECG/EKG sys-
tems. Be heart smart and learn at the same time!
$34.95

Electrocardiogram Heart Monitor Kit

Matching Case & Knob Set $14.95
110 VAC Power Adapter $9.95
Replacement Reusable Probe Patches (10-Pack) $7.95

ECG1
CECG
AC125
ECGP10

v Connect consumer outputs to XLR inputs

v Left & right audio gain adjustments

So you're trying to connect consumer audio outputs with RCA
L connectors (unbalanced) to XLR (balanced) inputs. Always a

" problem...Not anymore with the R2XL1!

Unhalanced to Balanced Audio Converter Kit $49.95
CR2ZXL Matching Case & Knob Set $14.95
PWR25 12VAC Power Adapter $9.95

GIVEAWAYS & SPECIALS EVERY MONTH'

Register to receive our E-Mail specials and you will autormnati
pur monthly drawing! B deals SpECk als . NEW 2IVEIWAYS EVETY MOl ih

Regrster TODAY
www.ramseykits.com/specials

RAMSEY ELECTRONICS, INC.
793 Canning Parkway -
Victor, NY 14564
716-924-4560
sales@ramseykits.com

R2XL1

-"——'1 |1r':

GET THE NEW CATALOG TODAY!

New Kits, New LPFM, New Cameras
www.ramseykits.com

$155 Sold Separately

Visit www.ramseykits.com/qrp
to order this special deal!

$99 price includes QRP Transmitter kit, HR Receiver kit, and CW700 Micro-Memory
Keyer kit, all the matching case & knob sets shown.
Visil www.ramseykits.com/qrp to order this special deal!

PROFESSIONAL FM STEREO RADIO STATION

v/ Synthesized 88 to 108 MHz with no dift !

v Built-in mixer - 2 line inputs and one
microphone input!

v High power module available for export use

v" Low pass filter for greal audio response

Our FM100 is used all over the world by serious hob-

byists as well as churches, drive-in theaters, and
schools. Frequency synthesized PLL assures drift-free operation with simple front panel
frequency selection. Built-in audio mixer features LED bargraph meters to make setting
audio a breeze. The kit includes metal case, whip antenna and built-in 110 voit AC

power supply.
$249.95

FM100
FM100WT $399.95

Super-Pro FM Stereo Radio Station Kit
1 Watt, Wired Export Version

SYNTHESIZED FM STEREO TRANSMITTER

v All new design & features for 2002! ;ﬁjﬂlf’f
/ Fully adjustable RF output L
Our #1 kit for years has just gotten better for 2002!
Totally redesigned, the FM25B has all the features
you've asked for. From variable RF output, F connector
RF output jack, line input, loop output, and more.
Includes case, power supply, whip antenna, audio cables.
FM25B  Synthesized FM Stereo Transmitter Kit $129.95

AUTOMATIC COLOR/BW IR CAMERA

v Color during the day, IR B&W at night!
v Automnatically turns on IR lllumination!

v Waterproof 1o IP57 standards! ,ﬁi iﬁﬁw
v Black anodized housing with universal mount

Best of both worlds! This video camera is a waterprool
COLOR camera during the day. When the light level
drops, it automatically changes to B&W and tums on its
‘-' ] built-in IR illumination, with 10 IR LEDs. Powered by
12VDC and terminated with a professional BNC connec-
tor. B&W only model also available if color is not needed.
Both in heavy anodized black housing.
CCD309 Color/B&W IR Waterproof Bullet Camera  $169.95
CCD308 B&W IR Waterproof Bullet Camera $109.95
AC125 110 VAC Power Adapter

MINI B&W CAMERA WITH IR ILLUMINATION
v Buill in IR illurmination! i
v Sees in total darkness! "q”, :
What a deal! This miniature BEW video camera has 6 high power
IR LEDs built into it to provide illumination in total darkness! No
need for external IR illuminators. Attractive black aluminum hous-
ing easily mounts at any angle with the built-in swivel bracket
Runs on 12VDC, and includes professional BNC output plug-in

harness.
CCD303 Mini B&W IR llluminated Camera $59.95
$9.95

AC125 110 VAC Power Adapter
Check out all our other new cameras at www.ramseyKkits.com

Order Today! 800-446-2295

www.ramseykits.com




X Again

Has my tolling the Planet X
bell of coming doom got you
worried yet? If you've been
able to whistle yourself past
this potential graveyard then
one of the last things you’ll
want to do is read James
McCanney’s Planet-X, Comets
& Earth Changes.

This $18 book, ISBN 0-
09722186-0-2, is sell-published.
See [www.jmccanneyscience.
com]. It’s a chronicle of Jim’s
22-year fight, mostly with
NASA, for recognition of his
theory that comets are not
dirty snowballs, and that com-
ets have had and sull are hav-
ing a profound influence on
Earth.

Using his model he’s been
able to accurately predict
hurricanes, tornadoes, and ty-
phoons. His model also ex-
plains how and why Planet X,
though still far out in our so-
lar system, has already had a
profound influence on the Sun.
extending the sunspol maxi-
mum beyond all previously
recorded cycles. He's predict-
ing that as Planet X gets
closer, we’ll be seeing devas-
tating weather on Earth, with
the risk of repeating what's
happened with past extinction
events.

So why haven’t we been
hearing anything about all
this in the news? It turns out
that all NASA scientists are
restricted by an NSA decree
(0 not discuss or admit pub-

licly to any event or situation |

that might cause public alarm.
Data about
Planet X is not being allowed
to be released.

And, just to make sure the

the arrival of

lid is on tighty NASA has
Congress muzzled. Senators
and representatives know that
if they cause NASA any prob-
lems, their district will be cut
from any lurther government
funding of projects.

NASA = Never A Straight
Answer, and National As-
tronomy Security Agency.

Jim says that our mountain
ranges, coal, and oil deposits
were all formed in a matter of
hours as the result of passing
comets or past Planet X visits
— and that they don't even

have to pass very close o |

cause severe effects.

This helps explain the re-
cent discovery of a city 2,500
feet under the Caribbean,
near Cuba. And the sudden
disappearance of Atlantis, and
its colonies all around the
world around 10,000 years
ago, which would be three
passes ago for Planet X.

As Alfred E. Neuman says,
“What, me worry?”

We Did, Too!

NASA made worldwide news
(my thanks to LA4YE for an
Oslo newspaper clipping) by
funding the writing of a book
debunking the crazies who
have been questioning the re-
ality ol those astronaught
Moon visits thirty years ago.
The writer sure has his work
cut out for him.

Why am I reminded of the
famed Condon Report which
debunked the presence of
UFOs? It didn’t help Condon’s
credibility when his assistant
“fessed up later that Condon
got the project with the pro-
viso that he was not to find
any credible evidence for
UFOs being real.

4 73 Amateur Radio Today = January 2003
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NEUER SAY DIE

Wayne Green W2NSD/1

wznsd @aol.com
wWww.waynegreen.com

I hope the new book will
explain the footprints and tire
tracks in the dust on the
Moon. Since it requires some
sort of atmosphere for there
to be any dust, a fact which
can be substantiated in any
lab with a bell jar and a
vacuum pump, how did they
make those famed Moon boot
footprints? Plus 44 other
damned good reasons to be
convinced the Apollo trips
were hoaxes.

Weird

Hillary gets S8 million for
her memoirs. Bill gets about
$12 million for his as-yet-un-
written memoirs. This from
two people who spent eight
years being unable to recall,
while under oath, anything
about past events.

Roger

Roger on the rig there.
Roger on the antenna. Roger
on the weather. Thanks for
the nice QSO. 73.

The Hobby Growth

The latest FCC figures
show that the number of lic-
ensees has grown by about

1,800 over the last two years. -

(Yeah. see that stuff in
“QRX.” and then read this.)
That’s about an eighth of a
percent per year. If that isn’t
bad enough, this figure in-
cludes tons of silent mikes.
With today’s ten year li-
censes, there are nine years of
dead hams still being counted
— like the voters 1in Chicago.

Now let’s do a quick calcu-
lation and estimate the actual
live ham population. With

680,000 Licensees on the FCC
rolls, with today’s average
life span being about 75
years, and with the average
ham age today at about 63
years, we should see about
28,333 die per year (unless
they read 73 and change their
diets). That's about 255.000
possible silent mikes over a
nine year period that the FCC
is still counting as licensees.
That would bring the total
down to more like 425,000,
somewhat lowering that growth
figure.

Counting the silent mikes,
about a quarter of one percent
of Americans (dead and alive)
have ham tickets. That's a
pretty exclusive club, eh? No
wonder we don’t get no respect.

Please let me know when
you think it’s time for some
group to start promoting the
hobby so we’ll see some
growth. Oh, and tell me what
group you recommend for the
job.

Iconoclast

Iconoclast: a person who
attacks cherished belief sys-
lems or institutions which he
thinks are wrong or foolish.

Well, that sure describes
me. I'm out here with my
little pocket knife attacking
800-pound gorillas such as
our public school system-
NEA, the AMA-FDA-phar-
maceutical industry, the coal-
oil-natural gas industries, the
power industry, the post of-
lice, the farming and food
processing industries, colleges
and universites, NASA, and
a bunch more...like our
bribed-to-the-gills Congress.

Continued on page 33



Big Savings on Radio Scanners

Liniden scanners A@OR

Bearcat® 785DGV APCO P-25 Digital Ready
with free deluxe scanner headset
CEl on-line or phone special price $339.95
1,000 Channels = 27 bands = CTCSS/DCS » S Meter
Size: 6" Wide x 6*" Deep x 2** High
New Produc! Scheduled for initial release January 10, 2003. Order now.
Froquency Coverage: 25 0000-512 0000 Mz . 806 000-823 9875MHz
B849.0125-H68 9875 MHz . 894 0125-956.000, 1240.000-1300.000 MHz.
When you buy your Bearcal 785D state-of-the art Digital Ca-
pable Trunktracker Ill package deal from Communications Elec-
tronics, you get more. The GV means "Great Value” With your
BC7850D scanner purchase, you also gel a free deluxe scanner
headphone designed for home or race track use. The Bearcal
785D has 1,000 channels and the widest fraquency coverage of
any Bearcat scanner ever. When you order the optional BCi25D,
APCO Project 25 Digital Card for $299.95, when installed, you
can monitor Public Safety Organizations who currently use con-
ventional, trunked 3,600 baud and mixed mode APCO Project
25 systems. APCO project 25 is a modulation process where
voice communicalions are converied into digital communications
similar o digital mobile phones. You can also monitor Motorola,
EDACS, EDACS SCAT, and EF Johnson systems. Many more
teatures such as S.AM.E. weather alerl, full-frequency display
and backiit controls, built-in CTCSS/DCS 1o assign analog and
digital subaudible lone codes t0 a specific frequency in memory,
PC Control with RS5232 port, Beep Alert, Record function, VFO
control, manu-driven design, otal channel controd and much
more. Our CEl package deal incdudes lelescopic antenna, AC
adapter, cgarette lighter cord, DC cord, mobile mouniing bracket
with screws, owner's manual, trunking frequency guide and one-
year limited Uniden factory wamanty. For maximum scanning
enjoyment, operate your scanner from your computer running
Windows. Order Scancat Gold for Windows, part number SGFW
for $99.85 and magnetic mount antenna part number
ANTMMBNC for $29.95. Not compatible with 9,600 baud APCO
digital control channel with digital voice, AGEIS, ASTRO or ESAS
systemns. For fastest delivery, order on-line at www.usascan.com.

Bearcat® 895XLT Trunk Tracker

Manufacturer suggested list price $499.95
Less -$320 Instant Rebate / Special $179.95
300 Channels = 10 banks + Built-in CTCSS = S Meter
Size: 10'" Wide x 7% Deep x 3*" High
Frequency Coverage: 29.000-54.000 MHz., 108.000-174
MHz., 216.000-512.000 MHz., 806.000-823.995 MHz_ B49.0125-
868 995 MHz, BO4 0125-856.000 MH:z

The Bearcal B9SXLT is superb for intercapting trunked analog
communications transmissions with features like TurboScan™
to search VHF channeis at 100 steps per second. This base
and mobile scanner is also ideal for intelligence professionals
because it has a Signal Strength Meter, RS232C Port to allow
computer-control of your scanner via optional hardware and 30
trunking channel indicator annunciators 1o show you real-time
trunking activity for an enfire trunking system. Other features
include Auto Store - Automatically stores all active frequencies
within the specified bank(s). Auto Recording - Lets you record
channel activity from the scanner onto a tape recorder. CTCSS
Tone Board (Continuous Tone Control Squelch System) allows
the squelch to be broken during scanning only when a correct
CTCSS tone is received. For maximum scanning pleasure, or-
der the following optional accessories: PS001 Cigarette lighter
power cord for temporary operation from your vehicle's ciga-
rette lighter $14.95; PS002 DC power cord - enables permanent
operation from your vehicle fuse box $14.95; MB001 Mobile
mounting bracket $14.95; EX711 Exiernal speaker with mount-
ing bracket & 10 feet of cable with plug attached $19.95. CATB9S
Computer serial cable $29.95. The BCBASXLT comes with AC
adapler, telescopic antenna, owner's manual and one year im-
ited Uniden warranty. Not compatible with AGEIS, ASTRO,
EDACS. ESAS or LTR svstems

Bearcat® 245XLT Trunk Tracker |
Mfg. suggested list price $429.95/CEl price $189.95

300 Channels * 10 banks * Trunk Scan and Scan Lists
Trunk Lockout * Trunk Delay * Cloning Capability
10 Priority Channels = Programmed Service Search
Size: 2% Wide x 1%* Deep x 6" High
Frequency Coverage:
29.000-54,000 MHz., 108-174 MHz., 406-512 MHz., B06-823 995
MHZz , 849.0125-868.995 MHz., 894.0125-956.000 MHz
Our Bearcat Trunk Tracker BC245XLT is the world's first scan-
ner designed to track Motorola Type |, Type I, Hybrid,
SMARTNET, PRIVACY PLUS and EDACS® analog trunking sys-
tems on any band. Now, follow UHF High Band, UHF B0Ov900
MHz trunked public safely and public service systems just as if
conmventional iwo-way communications were used. Our scanner
offers many new benefils such as Multi-Track - Track more than
one trunking system at a ime and scan conventional and trunkad
systems al the same time. 300 Channels - Program one fre-
quency inio each channel. 12 Bands, 10 Banks - Includes
12 bands, with aircraft and 800 MHz. 10 banks with 30 chan-
nels each are uselul for storing similar frequencies to main-
tain faster scanning cycles or for storing all the frequencies
of a trunked system. Smart Scanner - Automatically pro-
gram your BC245XLT with all the frequencies and trunking
talk groups for your local area by accessing the Bearcal
national database with your PC. If you do not have a PC
simply use an external modem. Turbo Search - Increases
the search speed 10 300 steps per second when monitor-
ing frequency bands with 5 KHz. steps. 10 Priority Chan-
nels - You can assign one priority channea! in aach bank.
Assigning a priority channel allows you to keep track of
actvity on your mosl important channels while monitorning
other channels for transmissions. Preprogrammed Service
(SVC) Search Allows you to toggle through
preprogrammed police, fire/emergency, railroad, aircraft,
marine, and weather frequencies. Unique Data Skip - Al-
lows your scanner [0 skip unwanied data lransmissions
and reduces unwanied birdies. Memory Backup - If the bat-
tery mmiataiy discharges or if power is disconnected, the
i frequencies programmed in your Scanner are
retained in memory. Manual Channal Ac-
cess - Go directly to any channel. LCD
. Back Light - An LCD light remains on for
15 saconds when the back light kay is
| pressed. Autolight - Automatically turns
L | the backlight on when your scanner stops
gl on a transmission. Battery Save - In
manual mode, the BC245XLT automati-
cally reduces its power requirements lo
extend the battery's charge. Attenuator -
Reduces the signal strength 1o help pre-
vent signal overload. The BC245XLT also
works as a conventional scanner. Now it's
aasy lo continuously monilor many radio
conversations even though the message
is swilching frequencies. The BC245XLT
comes with AC adapter, one rechargeable
long Iife ni-cad battery pack, beit clip, flex-
ible rubber antenna, earphone, RS232C
cable, Trunk Tracker frequency guide,
owner's manual and one year limited
Uniden warranty. Not compatible with
AGEIS, ASTRO, ESAS or LTR systems
Hear more action on your radio scanner today. Order on-line at
www.usascan.com for quick delivery. For maximum scanning
satisfaction, control your Bearcal 245XLT from your computer
running Windows. Order Scancal Gold for Windows, part num-
ber SGFW for $99.95 or the surveillance enhanced version
with audio recording part number SGFWSE for $159.95.

More Radio Products

Save even more on radio scanners when purchased directly from
CEL Your CEl price after instant rebale is listed below
Bearcat 895XLT 300 ch. Trunktracker | base/mobile scanner.$176.95

Bearcal 785D 1,000 channal Trunkiracker Ill base/mobile....... $339.95
Bearcal BCi25D APCO Project 25 digital software card $299.95
Bearcat 2ZTBCLT 100 ch. AMFWSAME WX alert scanner $13095
Bearcal 2500 1.000 ch. Trunktracker |ll handheld scanner.._$339.95
Bearcat 24501 T 300 ch. Trunkiracker Il handheld scanner... $189.95
Bearcat 248CLT 50 ch. base AMFM weather alerf scanner 584 95
Bearcat Sporicat 200 alpha handheld sports scanner. $159.95
Bearcat Sporicat 180B handheld sports scanner. . $139.05
Bearcat 80XLT 50 channal handheld scanner 599 95

Baarcat 60XLT 30 channal handheldscanner ... ATHS AT $74 .95

Bearcal BCT7 information mobile scanner................... $139.95
A.DHAHWEDWHEEandmnwthqurckdngf 5199.95
Sangean ATSS09 306 memaory shortwave receiver.......... — 0L
Sangean ATSB1B 45 memory shortwave receiver................5139.85
Uniden WX500 Weather Alert with S.A M.E. feature...................$39.95

Visit WWW.USASCAN.COM - 1-800-USA-SCAN

AOR® ARB200 Mark IIB Radio Scanner

AORB200 Mark 11B-A wideband handheld scannar/SPECIAL $539.95
1,000 Channels *» 20 banks =« 50 Select Scan Channels
PASS channels: 50 per search bank + 50 for VFO search
Frequency step programmable in multiples of 50 Hz.
Size: 2" Wide x 1** Deep x 6" High
Frequency Coverage:
500 KHz to 823 005 MHr, B40 0125-B68 995 MHz, B04 0125-2,040.000 MHz
(Full coverage recelvers available for export and FCC approved usors.)
Tne ADR ARB200 Mark 1IB is the ideal handheld radio scanner
- for communicalions professionals. It features all mode receive:
WFM, NFM, SFM (Super Narmmow FM), WAM, AM, NAM
(wide, standard, narmow AM), USB, LSE & CW. Su-
per narrow FM plus Wide and Narrow AM in addi-
tion to the st;an-:ia:dm:das The ARB200 also has a

rate controls for volume and squelch, arrow four
way side rocker with Eeparata main tuning dial, user

trasl, wrile protect and keypad lock, programmabile
scan and search including LINK, FREE, DELAY,
AUDIO, LEVEL, MODE, computer socket fitted for
control, clone and record, Flash-ROM no battery
raquired memory, true carrier reinsertlon in SSB
modes, RF preselection of mid VHF bands, Detachable MW bar
aerial. Tuning steps are programmable in multiples of 50 Hz in
all modes, 8.33 KHz airband step correctly supported, Step-ad-
just, frequency offset, AFC, Noise limiled & attenuator, Wide and
Narmow AM in addition to the standard modes. For maximum
scanning pleasure, you can add one of the following optional
siot cards to this scanner: CT8200 CTCSS squeich & search
decoder $89.95; EMB200 Exiernal 4 000 channe! backup
memory, 160 search banks. $69.95; RUS200 about 20 seconds
chip based recording and playback $609.95; TEB200 256 sl=p tone
eliminator $59 95, In addition. two leads are availabla for uso with the
oplion socket. CCB200A personal computer control laad $109.95;
CRB8200 tapa recording kead $39.95. Includes £ 1,000 mAh AA ni-cad
batteries, charger, cigarette ighler adapter, whip aaral, MW bar an-
tenna, bell hook, strap and one year limited AQOR warranty. For fastest
delivery, anter your order on-line at hitp2/’www.usascan. com.

Buy with Confidence

Order on-line and get big savings

For over 33 years, millions of communications specialists
and enthusiasts worldwide have trusted Communications
Electronics for their mission critical communications needs.
It's easy lo order. For fastest delivery, order on-line at
www.usascan.com. Mail orders to: Communications
Electronics Inc., PO. Box 1045, Ann Arbor, Michigan 48106
USA. Add $20.00 per radio receiver for UPS ground shipping,
handling and insurance to the continental USA. Add $15.00
shupping for all accessories and publications. For Canada,
Puerto Rico, Hawaii, Alaska, Guam, PO. Box or APO/FPO
delivery, shipping charges are two times continental US rates.
Michigan residents add sales tax. No COD'’s. Your satisfaction
iS5 guaranteed or return item in unused condition in onginal
packaging within 61 days for refund, less shipping, handhng
and insurance charges. 10% surcharge for net 10 billing to
qualified accounts. All sales are subject to availability,
acceptance, verification and authentication. Prices, terms and
specifications are subject to change without notice. We
welcome your Discover, Visa, American Express, MasterCard,
IMPAC and Eurocard. Call anytime 1-800-USA-SCAN or B00-
872-7T226 to order toll-free. Call +1-734-996-8888 if outside
Canada or the USA. FAX anytime, dial +1-734-663-8888.
Dealer and international inquiries invited. Order your radio
products from CEIl today at www.usascan.com.,

For credit card orders call

1-800-USA-SCAN

e-mail: cei@usascan.com

www.usascan.com
PO Box 1045, Ann Arbor, Michigan 48106-1045 USA
For information call 734-996-8888 or FAX 734-663-8888

Pree scheous sfective Decsnbes £ FOCT AD #0030 © FIOO Co~wmuncaes s Eesec e
LY

4B COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center




continued from page 1

Benjamin Franklin and a group of men come up
with a Seal. It took them four years to accom-
plish this task and another two years to get it
approved.

The left-hand circle contains a pyramid. No-
tice the face is lighted, and the western side is
dark. This country was just beginning. We had
not begun to explore the West or decided what
we could do for western civilization. The pyramid
s uncapped, again signifying that we were not
even close to being finished. Inside the capstone
you have the all-seeing eye, an ancient symbol
for divinity. It was Franklin’s belief that one man
couldn't do it alone, but a group of men, with the
help of God, could do anything.

‘IN GOD WE TRUST" is on this currency. The
Latin above the pyramid, ANNUIT COEPTIS,
means "God has favored our undertaking.” The
Latin below the pyramid, NOVUS ORDO
SECLORUM, means “a new order has begun.”
At the base of the pyramid is the Roman numeral
for 1776. If you look at the right-hand circle, and
check it carefully, you will learn that it is in every
national cemetery in the United States. It is also
on the Parade of Flags Walkway at the Bushnell
FL National Cemetery, and is the centerpiece of
most heroes’ monuments. Slightly modified, it is
the seal of the President of the United States,
and it is always visible whenever he speaks, yet
very few people know what the symbols mean.

The Bald Eagle was selected as a symbol for
victory for two reasons: First, he is not afraid of a
storm; he is strong, and he is smart enough to
soar above it. Second, he wears no material
crown. We had just broken from the King of En-
gland. Also, notice the shield is unsupported. This
country can now stand on its own, At the top of
that shield there is a white bar signifying Con-
gress, a unifying factor. We were coming together
as one nation. In the eagle’s beak you will read,
“E PLURIBUS UNUM", meaning “one nation from
many people.”

Above the Eagle, there are thirteen stars, rep-
resenting the thirteen original colonies, and any
clouds of misunderstanding rolling away. Again,
we were coming together as one. Notice what
the eagle holds in his talons. He holds an olive
branch and arrows. This country wants peace,
but we will never be afraid to fight to preserve
peace. The Eagle always wants to face the olive
branch, but in time of war his gaze turns toward
the arrows.

Itis said that the number 13 is an unlucky num-
ber. This is almost a worldwide belief. A room is
seldom numbered 13, and few if any hotels or
motels have a 13th floor. But consider: 13 origi-
nal colonies, 13 signers of the Declaration of
Independence, 13 stripes on our flag, 13 steps
on the pyramid, 13 letters in the Latin above, 13
letters in "E Pluribus Unum,” 13 stars above the
eagle, 13 bars on that shield, 13 leaves on the
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olive branch, 13 fruits, and if you look closely, 13
arrows. And, for minorities: the 13th Amendment.

Your children don't know this, and their his-
tory teachers don't know this. Too many veter-
ans have given up too much to ever let the
meaning fade. Many veterans remember com-
ing home to an America that didn’t care. Too many
veterans never came home at all.

Thanks to Internet author(s) unknown, via The
Tuned Circuit, bulletin of the L'Anse Creuse (Ml)
Amateur Radio Ciub, October 2002.

Barcodes Can Save Lives

You know those barcodes that grocery work-
ers scan to let you know how much your cereal
costs? Well, hospitals are now using the same
technology to help save lives, thanks to a com-
puterized medication system. A nurse scans the
barcode on a patient’s I-D bracelet, along with a
barcode found on the medication itself, before
administering the drug. This enables the com-
puter to verify and check the barcodes to make
sure the patient is getting the correct medica-
tion. A green signal tells the nurse it's okay to
proceed. An error warning, and red signal, alerts
the nurse It something is not right.

To date, only about two percent of the nation’s
medical facilities use barcode technology to verify
medication administration, but that number is
expected to rise. Statistics show that the system
prevents anywhere from 84 to 264 potential errors
a week at one hospital alone.

Thanks to Science Today, via Newsline, Bill
Pasternak WABGITF, editor.

FCC Honors World War Il
Comanche Code Talkers

The Comanche Code Talkers were members
of a specialized communications unit of the U.S.
Army 4th Signal Corps. Using their ancestral
Comanche language, they created an unbreak-
able code used by Allied Forces in World War 1.
Now, decades later, our own Federal Communi-
cations Commission has paused to honor this
group of Native Americans for their meritorious
service to our nation.

Charles Chibitty of Tulsa, Oklahoma, was the
FCC's guest of honor at the recent ceremony.
He told how he and 16 other young men, who
had grown up together and were all members of
the Comanche Tribe of Oklahoma, used the
Comanche language and their Army communi-
cations skills to create a military intelligence code
that was never broken by the enemy.

Even more interesting, Chibitty also shared
anecdotes from their enlistment and training. He
explained that they even had to create Comanche
code words for "bomber” and “tank.” These are
words that did not exist in the Comanche language.

Chibitty is a decorated veteran and the last
surviving member of the 16 Comanche Code
Talkers. You can read more at [hitp://
hraunfoss.fcc.gov/edocs_public/attachmatch/
DOC-228074A1.doc]. Thanks to CGC Commu-
nicator and the FCC, via Norm Seeley KI7UP in
Newsline, Bill Pasternak WAGITF, editor.

The War on Terror:

a Banner and a Link

Pieter Wycoff KG4UPX says over the Internet
that he has found an important tool that every
concerned ham should have on his or her per-
sonal Web site. Wycoff says that the Homeland
Security Knowledge Database has a banner that
can be posted to any web site notifying visitors
of the current color status of alert to terrorist
threats,

The site also contains lots of other informa-
tion relevant to homeland security and how you
can play a part. You can even sign up to receive
threat notification updates by E-mail, To leamn
more on how you can add this feature to your
ham radio Web site, take your Web browser to
[hitp://'www.twotigersonline.com/resources.html].

Thanks to Newsline, Bill Pasternak WABITF,
editor,

How Slow?

Thirteen (yes, 13) reasons why the English
language is so hard to learn:

1. The bandage was wound around the wound,

2. The farm has land and was used to produce
produce.

3. What dump was so full that it had to refuse
more refuse?

4. We must polish the Polish furniture.

5. He could lead if he would get the lead out.

6. The soldier decided to desert his dessert in
the desert.

7. Since there is no time like the present,
they're ready to present their present.

8. A bass was painted on the head of the bass
drum.

9. When shot at, the dove dove into the bushes.

10. I did not object to the object.

Thanks to The Tuned Circuit, bulletin of the
L'Anse Creuse (M) Amateur Radio Club, October
2002.

Be Careful What You Say
On the Air

Use discretion on the air, and help defeat the
terrorists. That's the sub title of Bill Sexton's
MARS column that appeared in the December
issue of Worldradio Magazine. And in it, Sexton,
who holds the call N1IN, says that Americans




now face a new concern over the indiscreet trans-
mission of material that may seem harmless but
which could be used against us by a terrorist
enemy.

By way of example, Sexton cites the well-pub-
lished airline schedules that were used by al-
Qaeda terrorists to coordinate their September
11th attacks on New York and Washington. This
is material still available on every airline’s Web
site.

Sexton says that we all must be concerned
with what the military calls Operational Security
or OPSEC. And he indicates that it is very im-
portant for hams to consider what they are say-
ing on the air, because you can never tell who is
listening in. And he says that even the most
seemingly innocuous tidbits of information, moni-
tored by hostile ears, are probably being handed
on to the enemy’s intelligence analysts in the
hope that it will reveal some weakness or secret
that can be used against us.

Thanks to Newsline, Bill Pasternak WAGBITF,
editor.

Good Numbers in the USA

Last year at this time, there were nearly
683,000 hams licensed by the FCC. As of Octo-
ber last year, there were 2,235 fewer — but num-
bers are not always what they seem. The reality
is that ham radio in the United States is growing
once again.

First, the General and Extra classes have in-
creased substantially since the 13- and 20-word-
per-minute Morse code exams were eliminated
on April 15th of 2000. In fact, the number of
people holding these licenses has increased by
well over 25,000 for each license class. And that's
great news for ham radio equipment suppliers,
since they rely on higher dollar high frequency
transceiver sales for much of their yearly income.

The Technician class is holding its own, too.
The number of new Tech license holders is keep-
ing pace with the number of hams either upgrad-
ing or dropping out of amateur radio. The net
change is close to zero.

Only the Novice and Advanced classes are
seeing significant drops in numbers. No new
Novice or Advanced class tickets have been is-
sued since April, 2000. And while existing li-
censes can be modified and renewed, it appears
as if that's just not happening among Novices.
They appear to be fading away, and quickly —
there were 65,000 Novices in 1997, but now there
are only about 37,000.

The bottom line is that for the last 12 months
ham radio has seen an average of 1,600 brand
new ham licenses issued each month. That's an
improvement of 160 a month over the previous
year. And that improvement is very good news
for ham radio.

As to the state with the largest number of
hams? It's still California, which can now claim
being home to more than one seventh of all the
nation's hams. Latest figures show there are
more than 100,000 hams now living there.

The state with the fewest hams? North Dakota
with only 1,575.

The bottom line is this: Restructuring seems
to be doing the job it was intended to do. It's now
up to those in the hobby to work to swell its ranks
even more.

Thanks to W5YI via David Black KB4KCH in
Newsline, Bill Pasternak WAGITF, editor.

Radio Redux

A self-organizing electronic circuit has stunned
engineers by turning itself into a radio receiver.
What should have been an oscillator became a
radio.

This accidental reinvention of the radio fol-
lowed an experiment to see if an automated de-
sign process that uses an evolutionary computer
program could be used to “breed” an electronic
circuit called an oscillator. An oscillator produces
a repetitive electronic signal, usually in the form
of a sine wave.

Paul Layzell and Jon Bird at the University of
Sussex in Brighton applied the program to a
simple arrangement of transistors and found that
an oscillating output did indeed evolve.

Continued on page 58

The SG-2020
Now with ADSP

5sG-2020

weEn PO NB | I

SG-2020
Cat. #05-01
$675.00

SG-2020 ADSP
Cat. #05-02
$795.00

Adaptive Digital Signal Processing

Eliminates Noise for Unsurpassed Signal Quality

For the first time ever, the popular SG-2020 is available with optional digital
signal processing. Receive clearer AM, FM, SSB, CW at all speed levels and
data in all existing different modes. No other machine under $800 even comes
close to the many features of the SG-2020 ADSP.

When you need a great little HF-SSB rig, choose the standard SG-2020. Or, for
the clearest possible signal, the new SG-2020 ADSP is the right unit for you.

Find out what everyone is talking about!

Get free QSL cards, and download the manual at

www.sgcworld.com
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LETTERS

From the Ham Shack

Dain Lones KCO6WZK, 3332 Palos
Verdes Dr. N., Palos Verdes Estates CA
90274. After reading Carl Herbert's article
on writing a short story, on page 41 in the
August issue of 73, I thought the enclosed
might be of interest to some of your readers,
even though there are not many “home-
brewers” around these days. Maybe this
might crank some of them up.

First, a little background might also be
of interest. Some 72 years ago while in el-
ementary school, I built my first transmitter,
a spark gap unit, with which I spoiled all
the neighbors’ radio reception, and at which
time I also built my first crystal set. A couple
of years later, while in junior high school, 1
built my first tube-type transmitter (a one-
tube 201 A), as well as a two-tube receiver.
High school found me more interested in
cars, girls, and sports, and as a result I got
away from ham radio for many years.

After retirement 21 years ago, my inter-
est peaked once again. I got my license and
started building home-brewed projects. To
date I have completed some 440 of same.
In so doing, I use segments of many articles
in 73, CQ, and QST magazines, and the
ARRL handbooks, to build modules which I
can choose in building my final projects —
none of which are built from kits, including
what is shown here.

S0 there you have a little history on how
I got started and learned a lot. T recommend
the same to others.

The photo and the following describe my

present all-home-brew station: The bottom
unitis my 6-band (3-30 MHz) superhetero-
dyne receirver with a home-brew worm gear
as modified for an old General Radio dial
providing a 200:1 ratio. On top and at the
front of the receiver is my digital readout
for the receiver that can be set for any IF
value (I use 10.8 MHz). On top and at the
rear of the receiver is my QRP, CW, and
voice 10-meter transmitter. On top of the
transmitter is my roller coil transmatch with
cross needle, digital and bar graph, and
power/SWR readout (for those who want a
choice). On top of the transmatch is my S50W
CW, 35W voice linear broadband power
amp. The driver i1s my QRP transmitter. So
there you have it, a complete all-home-brew
station.

Here’s to getting some of the newcomers
interested in home-brew!

Arnold Samuels KH6COY, Ocean
Shores WA, It is my sad duty to announce
the death of my good friend, Joseph “Pop”
Bushnell WA7BLE, on Nov. 9, 2002. He
was 76 years old.

Joe was in the Army Air Corps during
World War II. He served in the Asian/Pa-
cific theater with the 5th Air Force, 22nd
Division. He also served in the Germany
airlift and flew with the Hurricane Hunters
while stationed in Bermuda. He married
Diana J. Kilber WA7BLF in 1949,

Joe retired from 21 years of active duty.
He earned his bachelor’s degree in education.

Photo A. KCOWZK s all-h
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ome-brew station.

In 1974, he ecarned his master’s degree in
education. He was a leader in the Boy
Scouts of America.

Joe was a joiner and very active person
around this area. He taught first aid for the
Red Cross, and amateur radio in the local
North Beach High School. He was a mem-
ber of the local VFW post. He was also a
member of the Ocean Shores Elks Club. He
was a member of the Grace Harbor Ama-
teur Radio Club for as long as I have known
him (21 years). Joe was a doer all his life
and was always willing to help. He will be
missed by the radio group of Grace Harbor.

Ray J. Howes G40OWY, Dorset, En-
gland. Was it serendipity or what? There
I was, moaning about the lack of QRP
coverage in 73, and lo and behold, in the
October issue, an article courtesy of
KEF6FIU, interviewing Marshall Emm
NIFN — QRP devotee and president of
Milestone Technologies, Inc. Well done!

Like KF6FJU, I too fondly remember
my first kit build many years ago. How-
ever, unlike KF6FJU’s first effort, mine
ended up a bit like a mini-nuclear explo-
sion. I forgot to reduce the volts input!
Silly me. The second attempt worked fine
— and still does.

£ H HE

Just got my November issue of 73 in the
daily deluge of mail, and as a lan of QRP,
guess which page I turned to first? Yep, page
53! — written of course by the irrepress-
ible Michael Bryce WBEVGE. After my
moans about the lack of QRP columns of
late, someone at the top must be listening.
Keep 'em coming, now!

By the way, been enjoying “The History
of Ham Radio” series. I'm a sucker for all
things nostalgic — I just can’t help myself.

Subscriptions

(o
73 Magazine

Only $24.97 — 1 year
$44.97 — 2 years
$65.00 — 3 years*

*best buy (54% off cover price!)

Call 800-274-7373 ‘




LOW NOISE PREAMPS

LNY-( ) ECONOMY

PREAMP

ONLY $29/w&t

e Miniature MOSFET Preamp.

+ Low noise figure.

e Available for various bands from 28 to 450 MHz.

LNK-( )

~ PREAMP

# ONLY $59/wa&t
Low noise preamp in
alum case w/ BNC jacks.

LNP-( ) PRESELECTOR oONLY $39/w&t

Eliminate intermaod!

Sharp 3-section filter

Low noise preamp e
Available for bands from e
137 to 170 MHz.

e AM receiver for the
118-137 MHz aircraft band.
» Allows pilot control of
runway lighting.
« ELT monitor to detect and
locate downed aircraft.

» Used at small airports
across the country.

« Dip switch frequency selection.

= Superior sensitivity and selectivity.

R121 Receiver module wired/tested

R121 Receiver in cabinet (see website)

Join the fun. Get striking
Images directly from the weather
satellites!

A very sensitive wideband fm
receiver optimized for NOAA APT
& Russian Meteor weather fax on
the 137MHz band.

Covers all 5 satellite channels. Scanner circuit & recorder
control allow you to automatically capture signals as salel-
lites pass overhead, even while away from home.

+ R139 Receiver Kit less case . . 5159
» R139 Receiver Kit with case and ac pﬂwer adapter $189
+ R139 Receiver w/t in case with ac power adapter....$239
+ Tumnstile Antenna . ..-5135

WEATHER ALERT RECEIVER

A sensitive and selective profes-
sional grade receiver to monitor
critical NOAA weather broad-
casts. Good reception even at
distances of 70 miles or more with
suitable antenna. No comparison
with ardinary consumer radios!
Automatic mode provides storm watch, alerting you by
unmuting receiver and providing an output to trip remote
equipment when an alert tone is broadcast. Crystal
controlled for accuracy; all 7 channels (162.40 to 162.55).

s RWX Revr kit, PCB only .. 579
& RWX Revr kit with cabmet spkr & ac adapter .-$1ﬂ=9
s RWX Rcvr wit in cabinet with spkr & adapter........... 5149

AAAY RECEIVER

Get time & frequency checks

without buying multiband hf

rcvr. Hear solar aclivity reports

affecting radio propagation.

Very sensitive and selective

crystal controlled superhet,

dedicated to listening to WWV on

10 MHz. Performance rivals the most expensive rcvrs.

« RWWV Revr kit, PCB only .. i
= RWWV Rcevr kit with cabt, Epkr & ac ar:iapler
s RWWV Revr wit in cabt with spkr & adapter ...

. $69
...$108
... 5149

HIGH PERFORMANCE VHF & UHF
EXCITER & RECEIVER MODULES

FM EXCITERS:

2W continuous duty
output.

T301 Synthesized
VHF Exciter:

for various bands
139-174 MHz, 216-226
MHz. Dip switch freq.
setting. TCXO freg
stability.

s Kit 2M only (TCXO option $40)
« Wiredftested, incl TCXO

T304 Synthesized UHF Exciter:

for various bands 400-470 MHz.
o Kit (440-450 ham band only) incl TCXO
« Wired/tested ..

CRYSTAL CGNTRGLLEE

« TAS1: for 6M, 2M, 220 MHz kit $99, wit $169
+ TA451: for420-475MHz. ........... kit $99, wit $169
» TASO01: for 902-928 MHz, (0.5W out) wit $169

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

FM RECEIVERS:

Very sensitive,

0.2u\V.

Superb selectivity,

>100 dB down at 72 kHz,
best available anywhere,
flutter-proof squeich,

R301 Synthesized

VHF Receiver:

various bands 139-

174MHz, 216-226 MHz.

Dip switch freq. setting.
TCXO freq stability.

s Kt 2m only (TCXO option $40)
« \Wired/tested (incl TCXO)

R304 Synthesized UHF Receiver:
various bands 400-470MHz.

o Kit 440-450 only (incl TCXO)

e Wiredftestied

CRYSTAL CONTROLLED:

« R100 for 46-54, 72-76, 140-175, or 216-225 MHz.
i KiE$129, Wit $189

+ R451 for420-475 MHz. .............. kit $129, wit $189

+« R901 for 902-928MHz .............. kit $159, wit $219

Access all your favorite

repeaters!
+ Encodes all standard subaud-
ible tones with crystal accuracy
and DIP switch tone selection.
* Decoder can be used to mute receive audio and is
optimized for installation in repeaters to provide closed
access. High pass filter gets rid of annoying revr buzz.

+ TD-5 CTCSS Encoder/Decoder Kit _...........ccoeeevennenn... 539
e TD-5 CTCSS Encoder/Decoder Wired/tested ............ 558

. TRANSMITTING &
RECEIVING CONVERTERS

No need to spend thousands
on new transceivers for each
band!
« Convert vhf and uhf signais
to & from 10M.
Receiving converters available
for various segments of 2M and 432 MHz bands.
Revg Conv Kits from $49, wired/tested units only $99.

Get more features for your dollar with our

REP-200 REPEATER

A microprocessor-controlied repeater with full
autopatch and many versatile dtmf remote con-
trol features at less than you might pay for a
bare bones repeater or controller alone!

There are more REP-200’s on the air than any
other repeater in the world.

'OREPIOD REPEATER

e ———
M

o kit still only $1095

s factory assembled still only $1295
50-54, 143-174, 213-233, 420-475 MHz
{ 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
periodic voice id, or bath. Great for making club
announcements! . ...only $100

REP-200C Ennnnm? Repeater Real-voice 1D, n
dtmf or autopatch. .............. Kit only $795, w&t $1195

REP-200N Repeater. Without controller so you can
USE YOUr OWN. ...ccoeveennne...... Kit only $695, wat $995

You'll KICK Yourself

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

Hamtronics has the

most complete line

of modules for

making repeaters.

In addition to

exciters, pa’s, and

receivers, we offer the following controllers.

COR-3. Inexpensive, flexible COR module with timers,

courtesy beep, audio mixer. ............only $49/kit, $79 wit
CWID-2. Eprom-controlled |D'er......only $54/kit, $79 wit

DVR-1. Record your own voice up to 20 sec. For voice
id or playing club announcements. ........559/kit, $99 wit

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

COR-6. COR with recorded-voice id. Low power CMOS,
non-volatile memory. ............ kit only $99, wit only $149

COR-5. Microprocessor controller  with autopatch,
reverse ap, telephone remote control, lots of DTMF
control functions, all on one board, as used in REP-200
REDEAtEr:. i, . $379 Wit

Transmitting converters for 2M.
Kits only $89. « Power amplifiers up to SOW.

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

TD-2. Four-digit DTMF decoder/controller. Five latching
on-off functions, toll call restrictor. .......... kit $79, wit $129

HANDY FREQUENCY COUNTERS

Pocket sized, but lab quality! 3GHz
bandwidth, 1ppm accuracy, very afford-
able. NiCd battery, ac adapter/charger,
rugged black anodized aluminum case.
Telescoping whip antenna and great
sensitivity allow measurements even from

a distance.

Two models with prices from $149. :
Both go up to 3 GHz; one goes downto 10 |
Hz with noise filters and other advanced  °
features. See our website for details.

Hamtronics, Inc.

65 Moul Rd; Hilton NY 14468-9535
Ph: 585-392-8430; Email; sales@hamtronics.com

See special offers and view complete
catalog on our web site -

hamilronics. con




Jack R. Smith KBZOA
7236 Clifton Rd.

Clifton VA 20124
[JackSmith@cox.rr.com]

Build This Amazing ESR Meter

A simple project for everybody's shack.

coupling, or bypassing job.

There are only two types ol electrolytic capacitors in vour equipment — those that
have failed and those that will fail. Only a small percentage of bad electrolytics fail as a
short circuit. Rather, most dry out and gradually become less effective at their filtering,

roubleshooting a dried-out elec-

I trolvtic 1sn’t the easiest task,
even if your workshop is
equipped with a capacitance bridge. A
relatively new test instrument. the
equivalent series resistance (ESR)

meter, makes this task simple. Al-

though ESR meters are commercially
available, it isn’t hard to build one.
This article takes you through the de-
sign and construction of a simple ESR
meter.

(@) |

5 ANy

e
Rd Cd

Detailed Model of Capacitor

‘ | Simplified Model of Capacitor

Fig. 1. A real-life capacitor can be mod-
eled differently depending upon the level
of detail necessary.
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What is equivalent series resistance,
and how do you measure it?

A real capacitor isn’t the simple per-
fect device that the schematic symbol
might lead one to believe. Two com-
mon capacitor models are shown in
Fig. 1. We’ll be concerned only with
the simplified model:

* L represents the inductance of the
lead wire and capacitor construction.

* R, represents all the loss elements
of the capacitor, including lead wire
loss, capacitor electrode loss and di-
clectric loss.

* C 1s an ideal capacitor, with no loss
and zero inductance.

As an electrolytic capacitor dries
out, R, increases, while L and C remain
relatively constant. Thus, il we can mea-
sure R_. we can detect faulty capacitors.
We obviously can’t measure R, with a
standard DC ohmmeter; C blocks DC
current flow and at most we would
measure the leakage resistance R in
Fig. 1(a).

However., suppose we had an ohm-
meter that worked with AC instead of
DC. With such a device, we would then
measure the composite impedance Z of

the series combination of the reactance
of L and C and R_. If we use a reason-
ably high frequency, typically 100
kHz, the reactance of L and C will be
negligible in comparison with R, for
reasonable capacitance values. We can
illustrate this with an example.

Consider a 10 uF nominal aluminum
electrolytic capacitor. From measure-
ments, at 100 kHz we know that C =
12.4 uF, R, = 1.5 ohms, and L = 35 nH
(including 1/2-inch leads).




| 470
1100 KHz Sine P
Source . ]
Voltage V, ' - =
R2 - ‘ .
51 =
. Ohms |
Capacitor
Under Test
Rs

P_ ?_‘j AC
= Voltmeter |
] ReadsV,

Fig. 2. The principle behind the ESR meter.

We now calculate the reactive com-
ponents of the model at 100 kHz:

X.=1/2nFC) = 1/(2r x 100 x 107 x
12.4 x 10%) =0.128C2

X, =2nFL = 2nFL =2n x 100 x 10’
x35x 107 =0.022Q

The impedance magnitude of the
capacitor 1s thus

121 = {R® +(Xy - X¢)? =

V152 +(0.022 - 0.128)* = 1.503Q

Thus, at a frequency sufficiently
high to make X small, yet low enough
for X, to also be small, Z is approxi-
mately equal to R_. Fig. 9 shows esti-

Circuit description

Our ESR meter has three main
elements:

* A 100 kHz sine wave source

* An AC voltmeter (calibrated in terms
of ohms of ESR)

* An LED bar graph display

U5 1s a CMOS version of the popu-
lar 555 umer chip. It generates a 100
kHz, 50% duty cycle square wave. The
square wave is fed through a low pass
filter consisting of L1, C9, and CI10.
By stripping off the higher harmonics,
the low pass filter converts the square
wave into a reasonably good sine wave.

100 kHz sine wave feeds the

The
voltage divider R16 and R18. The un-
known capacitor 1s connected across
R18, a 5.1 ohm resistor. Diodes D2
and D3 protect the instrument from
damage, should the capacitor under
test have some residual charge.

The maximum (open circuit) volt-
age applied to the capacitor under
test 1s about 110 millivolts, peak-to-
peak. By intentionally limiting the
test voltage to such a low value, 1t is
possible to test a questionable capacitor
in-circuit, even if a diode or transistor
junction shunts it. A silicon PN junction
requires about 600 millivolts to

Continued on page 13

mated |Z| over the range 100 Hz to
100 MHz and illustrates that between
10 kHz and 5 MHz, the impedance is
dominated by R_, the Equivalent Series
Resistance. (Fig. 9 i1s only approximate,
as 1t assumes that L, C, and R, remain
constant. In fact, these parameters are
all somewhat frequency dependent.)

Our “AC ohmmeter” can be as
simple as Fig. 3. Il the ESR dominates
the impedance of the capacitor under
test, a bit of simple algebra shows that
the voltage V, 1s proportional to the
ESR: )

ESR=(V.RR)/VR,- V(R +R)

Fortunately. we won’t have to use this 1

equation; rather, we will simply calibrate
the voltmeter scale in terms of ESR. The
scale won't be linear, of course.

Ham Mall

The world'’s largest internet store dedicated to Ham Radio!

www.HamMall.com
This is the internet store that has it all! Open 7 days per week - 24 hours per
day. Browse through our catalog viewing pictures,descriptions, accessories,
and our low prices. If you are looking for a hard to find item, Email us at
Bill@ HamMall.com, and we will try to locate it for you.

Check out all we offer!

News, Announcements and Specials
Ham-to-Ham Discussion Groups Ham Shack Photos

Call Wall QSL Manager Listing

Visa/MasterCard accepted on line. Free shipping in continental US on all orders over $100.

When 1n Seattle visit us at:

Radio Depot, Suite 176, 5963 Corson Ave., So. Seattle, WA 98108
Phone (206) 763-2936  Fax (206) 763-4172
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The Gordon West
Study Guides

Examination Test
Questions & Answers
for General Class and Extra Class
with explanations of the answers

General Class

$12.95
Plus $3.50 S&H

Extra Class

$14.95
Plus $3.50 S&H

Omega Sales
P.O. Box 376

Jaffrey, NH 03452 hmi
800-467-7237

———

SAVE 47%)
on 12 months of 75

Only $24.97
Call 800-274-7373

r-----------1

] GORDON WEST |
i HAM TEST PREP TAPES i
| BOOKS SOFTWARE VIDEOSH|
IPre:pare for your ham test with “Gordo”
I WB6NOA as your personal instructor.

« THE NEW THEORY on audio cassettes
No-Code Technician (4 tapes) ......... $19.95 I
I General Class (4 1apes) ....ooovereenn, $519.95 I
I Amateur Extra Class (6 tapes) .........529.95 I

« THE CODE on audio cassettes

] Learning CW (0-7wpm 6 tapes) .....$29.95 I
| Speed Builder (5-16wpm 6 tapes) .. $29.95 ||
l Speed Builder (10-28wpm 6 tapes), $29.95 I
* NEW STUDY MANUALS by “Gordo”
No-Code Technician (Element 2) .. $11.95 I
General Class (Element 3) ............. $12.95 I

Extra Class (Element 4)

lllllllllllllllll

* PC SOFTWARE with study manuals
No Code Technician (Element 2) ....534.95

]

J

I Tech/Tech+/Gen. (+ Code, Windows)$49,95 I

I General Class (3+Code, Windows), $34.95 I
Extra Class (4 + Code, Windows).. $39.95

| Ham Operator (Tech.-Extra + Code) $64.95 ||

!

Morse Software Only .......oiiiniinis $14.95 I

I * VIDEO VHS with study manual
No-Code Tech Video Course............ $531.95 l
I Add 55.00 shipping Ist item, $1.50 each additional I
I : Priority Mail 2-3 day service available I
VISA, Mastercard. Discover, & AMEX Accepted
WS5YI Group |
| PO.Box 565101  Dallas TX 75356 i
I 1-800-669-9594 I
WWW,Wayi.org
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Fig. 3. Schematic diagram of the ESR meter:
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Build This Amazing
ESR Meter

continued from page 11

cause significant current flow, so it
looks like an open circuit to the test
voltage.

Q1 and Q2 are a simple RC-coupled
amplifier. The coupling capacitors
(C7, C4, and C5) have been chosen to

C board layout — top copper (iop view).

roll off frequencies below 100 kHz.
The emitter resistors (R8 and R10) are
intentionally not bypassed to increase
stability.

The amplifier output feeds Q3, an
emitter follower. D1 is forward-biased
by the DC across R12, so D1, R13, and
C8 act as a peak detector. The voltage
at Test Point 1 ranges from 3.9 volts
(short circuit across the input) to 5.5 volts

LR N R N N N N
A N NN N RN N
LN NN N N

(

Fig. 5. 100% PC board layout — bottom copper (lop view).

JMC# 1225-12HBA
120 mm (4.72%)
square x 25 mm
(1%) wade cooling fan.
Dual ball beanng fan
provides reliable
output of 88 CFM @
2600 RPM. 12 Vdc @ =
0.6 Amps. 45 Dba max @ 1M. Designed for
50,000 hours @ 25 deg. C. Thermoplastic
housing and 7 blade impeller. Three 7° pigtai
leads with 3-pin connector (0.1" cnirs). Third
lead is for sensing rotation. Prepped with
metal finger guard. UL, CSA,CUL, CE. Large

\ . i/
"y - ;
A L e F- A I
1 L - -
i P
- -
n 1
= E, |
- =
=4

quantity available. 90 for $3.00 each
CAT# CF-153 450 for $2.25 each
$ 00 990 for $1.50 each
ﬁh 1980 for $1.00 each

SHOP OUR ONLINE STORE
www.allelectronics.com

5mm Ultra-Violet LED

Emits blue 395nm UV light. @ =-j'f:-—‘
Walter-clear lens. 3.7 Vdc, 20 mA.

15 degree beam pattern. CAT# ULED-1

$175 100 for $1.15 each
“each | 1000 for 95¢ each
- Tiny Vibrating Motor
Low voltage, low current miniature
vibrating motor. Operates on 1.5 - 3 Vdc
@ 62 mA. Tiny motor with offset
weighted shalft is used in cell phones
and pagers for vibrating alert signal.
A removable black rubber bool surrounds
the motor and provides a flat mounting sur-
face. Without the rubber bool the motor mea-
sures 0.24" dia. x 0.5" long. The shaft and

weight add an extra 0.21" to the overall
length. Prepped with 0.42" long metal tabs.

CAT # DCM-204 e T
75 or .
$ “each 100 for $100.00

ORDER TOLL FREE
1-800-826-5432

CHARGE ORDERS to Visa, Mastercard,
American Express or Discover

TERMS: NO MINIMLIM ORDER. Shippsng and handling for the
48 continental U.S.A. $6.00 per ordes. All others including AK
Hi. PR or Canada must pay ful sheppng. Al orders delwverned
in CALIFORMNIA must nclude local state sales tax. Quantiies

i Lemded. NO COD. Prices subwect
CALL WHITE 1o change without notice
FAX or E-MAIL

MAIL ORDERS TO:
jor our FREE [ IuN ELECTRONICS

Page CORPORATION
CQ ETALQDG P.O. Box 567
outside the US A RELIITITERIeL R RN
O hdasnal FAX (818)781-2653

e-mail allcorp@alicorp.com
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Photo C. The prototvpe display unit is built on standard

perfboard.

(50 ohm resistor across the input). This
voltage is applied to the signal input of
the display section.

Ul through U4 form a moving dot
LED bar graph to display the DC output
voltage from DI1. The circut 1s taken di-
rectly from National Semiconductor’s
data sheets for the LM3914 linear bar
driver. By cascading two LM3914s
(Ul and U3), the voltmeter range is
spread over 20 LED segments. U2 and
U4 are LED bar graph displays. I used
red displays because they are brighter
for a given current consumption than
other colors.

i
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sided PC board.

The L.M3914s contain a voltage ref-
erence and internal voltage divider.
R14, R15, and R17 adjust the voltage
applied to the low end of the voltage
divider chain. R17 1s used to adjust the
bar display “zero” setting, correspond-
ing to the voltage output when the test
terminals are short-circuited. R14 also
functions as an LED display current
control and is set for approximately
12.5 mA.

R20, R22, and either R24 and R25
perform the same function for the high
end of the voltage divider chain. A
switch permits selecting between two
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Fig. 6. 100% PC board layout — parts placement (top view ).
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Phﬂm D. The fi mshed design, with a commercially made double-

voltage settings. R24 and R25 are ad-
justed to turn on the 20th LED when a
resistor corresponding (o [ull scale (10
ohms or 50 ohms) is connected across
the test terminals. R20 also functions
as an LED display current control and
1s set for approximately 12.5 mA.

Power for the circuit is regulated by
U6, a low-power 9 volt integrated
regulator. DC input power should be in
the range 12-14 volts, or up to 18 volts
if U6 is equipped with a slip-over
heatsink. I've powered the LEDs from
the +9 volt regulated bus. If power
consumption or regulator power dissi-
pation is a concern, the LED drive cur-
rent can be provided from a separate
source of 4 volts or more.

I've used 5% carbon film resistors
throughout the design because the ulti-
mate display only shows 20 resistance
steps and using the more expensive 1%
metal film components isn’t justified. I
built two units and found the stated
values were satisfactory. It's possible,
however, that an accumulation of re-
sistor tolerances might require chang-
ing R15 or R22 shghtly in order to
calibrate the display.

Construction

I built a prototype using Manhattan-
style construction, popularized by Wes
Hayward W7ZOIL. An excellent de-
scription of the nuts and bolts of Man-
hattan-style construction can be found
at K7QO’s Web page [http://www.gsl.
net/k7qo/]. The display section used



ELECTRONICS

Arkansas 5 Communication Store

1710 East Parkway
Russellville, AR 72801
Phone 479-967-8315
Fax 479-967-8317
1-888-315-7388

Kenwood, Icom, Alinco, ADI,
Police & Fire Communications Equipment,

Surveillance Electronics (Installed).
We sell amateur & commercial band radios.

www.rlselectronics.com

conventional perfboard. Manhattan-
style construction goes rapidly, and 1
built the prototype in a couple of hours.
So, don’t feel that a printed circuit board
IS necessary.

[ also laid out a double-sided printed
circuit board and had it fabricated by
a prototype board house. I used this
professional board for the completed
unit.

It’s always a good idea to build and
debug a project in stages. The ESR
meter has three logical stages that you
can build and check sequentially:

The 9-volt regulator circuitry, the
555 timer and low pass filter (includ-
ing R16 and R18). The output of U6
should be between 8.55 and 9.45 volts.
At U5 pin 3, you should see a 100 kHz
square wave, with a peak-to-peak volt-
age of about 8 volts. The precise fre-
quency isn’t critical, but it should be
within 15% of 100 kHz. At the output of
the low pass filter (junction of L1 and
R16). you should see a clean 100 kHz
sine wave with a peak-to-peak ampli-
tude of approximately 10 volts. At the
test lead connections (across RI18),
you should see a 100 kHz sine wave
with a peak-to-peak amplitude of about
1 10 millivolts.

The amplifier and peak detector (Q1,
02 and Q3 and DI). The following
measurements are all peak-to-peak
and assume the 100 kHz signal levels
in the previous stage are correct. At
the base of Q1, you should measure
about 105 millivolts; at Q1’s collec-
tor, 390 millivolts. At Q2’s collector
and at Q3's emitter, 3.8 volts. All
should be clean 100 kHz sine wave
signals. Check the DC voltage at the
junction of D1, R13, and C6. With the
input terminals open-circuited, you
should measure about 5.5 volts. With
the input terminals short-circuited, this

A GREAT gift idea for ynurs:e!ﬁ your ham friend(s), or yt;ur
child’s school library

is a subscription to 73 Magazine ... only $24.97!
Call 800-274-7373 or write to 70 Hancock Rd., Peterborough NH 03458

RIGrunner

Intelligent DC power panel

B Conveniently power your station with Anderson PowerPole® connectors.

B 40 Amps total, outlets to run all of your transceivers and accessories.

B Each and every outlet individually ATC fused with LED open fuse indicators.
B Precision LED and audio alert of safe, over or undervoltage, 4012 & 4008.
B No messy binding posts, frayed wires, black tape or short circuits.

B Safe, secure, hot connect, polarized, color keyed, unisex, connector system.
B Conforms to the ARES, RACES, RSGB recommended standard.

B Perfect for home, mobile, rover, portable, emergency and contest stations.

3 Models from

$49.95!

RiIGblaster

Have more fun with your radio

The only no compromise
sound card interfaces.
The easiest to set up, high
quality, complete solution.
The best support too!
Read our user comments!

See our new RIGblaster pro

elsewhere in this QST

RIGblasters: Pro, Plus, M8 and Nomic

http://www.westmountainradio.com

West Mountain Radio s nizz and kiunr

18 Sheehan Avenue, Norwalk, CT 06854 (203) 853 8080
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voltage should drop to 3.7 volts. These
values are not overly critical, but you
should see a good 1.75 to 2 volts swing
between open-circuited and short-
circuited input conditions.

LED display. With the input termi-
nals shoit-circuited, you should be
able to adjust the “zero adjustment”
pot, R17, so that the first LED segment
is illuminated. Temporarily connect a
10 ohm resistor across the input termi-
nals. With the range switch, SW2, in
low position, you should be able to ad-
just R24 so that the last LED is illumi-
nated. Remove the 10 ohm resistor,
connect a 51 ohm resistor across the
input terminals, and place the range
switch to the high position. You should
be able to adjust R25 so that the last
LED i1s illuminated. You may see a slight
degree of interaction between the zero
adjustment pot and R24 or R25.

spacers installed.
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Photo G. Back view of the front panel showing the mounting

Calibration

To calibrate the display, first verify the
zero adjustment and that R24 and R25
have been accurately set as described
earlier. With the range switch in low po-
sition, connect a 1 ohm resistor across
the input terminals and note which LED
1s luminated. Repeat with 2.7 and 5.1
ohm resistors. Switch to the high range
and repeat with 1, 2.7, 5, 10, and 20 ohm
resistors. The spacing will not be linear.
You should use short leads when con-
necting the calibration resistors.

Mechanical

I designed the printed circuit board
layout to fit a Radio Shack 270-1806
plastic box, 6"x4"x2". This box is a
tight fit and requires the zero pot to be
squeezed between the board and the
front panel, but it permits a compact
package.

I milled a slot 2
inches long and 3/8
of an inch wide for
the LED display. I
also milled a 2-1/2
inch x 3/4 inch
piece of 1/8-inch-
thick red Lucite
plastic to fit flush
into the slot. (The
Lucite lens re-
sembles a mesa
when done; a 2" x
3/8" rectangular
section sticks up
0.040" from the
body of the plas-

Photo F. The completed front panel and appliqué.

tic.) I attached the plastic lens to the
aluminum panel with a couple drops of
super glue. Although a milling ma-
chine makes these tasks easy, you can
accomplish the same with an electric
drill and file.

I also made four custom-length
spacers from 3/8-inch-diameter alumi-
num round stock and attached these to
the front panel with countersunk 4-40
x 3/8-inch Phillips flat head screws.
For my board, choice of IC sockets,
and LED displays, the spacers were
0.680 of an inch long. I drilled and
tapped the spacers for 4-40 threads.
The aluminum cover plate is only
0.038 of an inch thick, so part of the
tapered screw head appears on the in-
side of the front panel. Hence, you
should countersink the spacer as well
— otherwise the spacer will not be
tight against the panel.

It’s important that the heads of the
screws be flush with the front panel if
you intend to use a panel appliqué. It
will be impossible to retighten the
screws without destroying the appliqué
once 1t 1s in place, so I used Loctite
thread locker to prevent loosening.

[ laid out the front panel appliqué us-
ing Visio Technical for Windows, but
any drawimg program would work.
When you lay out the appliqué, place
the calibration numbers to coincide
with the spacing you recorded during
calibration. I then printed the appliqué
on an inkjet printer, and laminated it
with a thin, flexible, self-adhesive
transparent plastic sheet. After cutting



ESR versus Capacitance & Voltage
Nippon Chemi-Con SME Miniature Aluminum Electrolytic Capacitors
Standard Construction
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Fig. 7. ESR vs. capacitance & voltage: Nippon Chemi-Con SME
miniature aluminum electrolytic capacitors, standard construction.

out the LED window, | then attached
the appliqué to the aluminum front
panel with 3M artist’s spray adhesive.

I had to do three panels before I got
it close to right, so you can benefit
from my mistakes:

* [t’s difficult to get the LED slot ex-
actly right 1n the aluminum panel, so
cut it a bit oversize and add a thick
black mask to the appliqué. Cut the
opening of the appliqué slot to match
the LED size.

» Use special inkjet paper and use
the high quality setting on your printer.

* A full-size zero adjustment potenti-
ometer doesn’t clear the PC board by
much and requires bending some com-
ponents out of the way. A miniature
pot is a good idea.

* Give the Loctite enough time to
set up before attaching the appliqué.
I didn’t, and you can see a blue circle
where one screw leaked onto the
backside of the appliqué.

* The front panel is only 0.038 of an
inch thick, so it requires attention to
prevent the countersink from going
right through the panel.

* Precisely aligning the appliqué takes
a bit of ume. Accordingly, use an adhe-
sive that allows shiding the appliqué over
the panel. Contact cement is not a
good idea!

* In general, remember the old
carpenter’s maxim: Measure twice, cut
once.

Although [ originally thought I

would run the ESR meter from a 12-
volt wall-wart power supply, I changed
my mind and decided to make it bat-
tery-powered. 1 epoxied two 9-volt
battery holders to the plastic case to

Fig. 8. ESR vs. capacitance & voltage: Nippon Chemi-Con KMY
miniature electrolytic capacitors, low ESR construction.

provide 18 volts in series connection.
A pair of fresh alkaline batteries will
give about 10-12 hours running time.
Using a 78L09 with 18 volts input and
a current draw of 50 mA places it at
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Photo H. Board mounted to the front panel and bartery holders.

the edge of 1ts dissipation specifica-
tions. Hence, I made a heatsink out of
a piece of 3/8-inch-diameter aluminum
rod and slipped it over the 78L09.

How to use the ESR meter

[t isn’t usually necessary to remove a
capacitor from its circuit before test-
ing. Just put the test leads across the
capacitor and read the ESR. Of course,
first remove power from the equip-
ment and allow time to discharge the
capacitors. Il you inadvertently attempt
to measure a charged capacitor, diodes
D2 and D3 will limit damage to the
mstrument.

Remember that long test leads, or
coiled test leads, add inductance and
will add some apparent ESR.

In general, the higher the voltage
rating, the lower the ESR for the
same capacitance. The larger the ca-
pacitance value, the lower the ESR.
Tantalum capacitors have much
lower ESR than an equivalent alumi-
num electrolytic. In addition, special
low-ESR capacitors are made for
switching power supplies and can have
an ESR of a few milliohms.

I've plotted 100 kHz ESR data for
two types of leaded aluminum elec-
trolytic capacitors manufactured by
Nippon Chemi-Con, These are only
guides, however, and the best com-

- parison will be a known good capaci-

tor of similar value and voltage
rating by the same manufacturer.

A detective electrolytic will display
an ESR of several
times that of a

100 - 0.5 inch Leads

-
L=

- .I_I..I.

Capacilve

Imnpedance (Chms)

Nustrative Impedance of 10 uFI35 volt Aluminium Electrelytic Capacitor

ESR Dommales

Asstimes ESR constanf versus fraquancy

D3 - jrreg—y

good unit.
References

1. Kemet Elec-
tronics has several
technical notes
available at its
Web site [http:/
www.kemet.com].
Of particular in-
terest are: What is
a Capacitor? F-
2856E; Tantalum
Leaded  Perfor-

Induclive
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Fig. 9. Illustrative impedance of 10 uF/35 V aluminum electrolytic

capacitors, 0.5-in. leads.
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mance Characteris-
tics (09/01 edition).

2. A data sheet
for the LLM3914

Photo 1. Back view of PC board mounted on the panel.

LED graph display chip can be found
at National Semiconductor’s Web site
[http://www.national.com/ds/LM/
[LM3914.pdf].

3. Many capacitor manulacturers
provide detailed ESR data. See, for ex-
ample, Cornell Dubilier Electronics
[http://www.cornell-dubilier.com/].
Nippon Chemi-Con’s electrolytic ca-
pacitor catalog 1s available at [http://
www.chemi-con.co.jp/pdf/catalog/
ALUMINUMY/E/all/al-1001d-e-all-
010730.pdf]. AVX Corporation’s ESR
data for tantalum capacitors can be
found at [http://www.avxcorp.com/
docs/masterpubs/tantlead. pdf]. 75
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Art Housholder KSTRG
[ahousholder1 @ attbi.com]

K.I.S.S. Trickle Charger

And the ABCs of battery maintenance.

After my battery charger article in the March 2000 issue of 73 Magazine was
published, I received dozens of letters, calls, and E-mails asking if some chargers
might OVERCHARGE some batteries. The simple answer is “YES.”

hen we have a discharged
battery, we generally want
to quickly recharge it and

get 1t back 1n service as soon as pos-
sible. The only way to achieve that 1s
to use a charger with a high current
output. But high current creates heat
and heat destroys batteries.

In the 1960s, Motorola developed
the famous HT 200 “BRICK" handie-
talkie, and the charger was as simple
as it could get. A transformer, a diode.
a pilot light, a line cord, a fuse, and a
case to put it all in. There was no filter
capacitor. The pilot light was used to
limit the amount of current that would
charge the nicad battery.

When someone discovered that this

circuit could overcharge the battery if
left on for an extended period of time,
another pilot light and an SPDT switch
were added. One light was used for
high current and the other for trickle
charge.

Fig. 1 is the simple circuit that was
used at that time.

Most batteries are “CURRENT”
sensitive, not “VOLTAGE" sensitive,
except for the relatively new Li-on,
“lithium ion” types. These are quite
voltage sensitive and SHOULD NOT
BE CHARGED IN OTHER THAN
AN APPROVED Li-on charger. Limit
the current and you can charge most
batteries with almost any voltage
higher than the rated battery voltage.

Nicad batteries, as well as other
types. are rated i ampere hours.
Manufacturers rate their batteries ac-
cording to the chemistry used. One
may rate an AA battery at 600 mAh
(milliampere hours), while another
may rate theirs at 800 mAh. Table 1
shows some examples of popular bat-
tery cell manufacturers as they rate
their cells.

This means that an 800 mAh battery
cell is expected to deliver 800 mA for
| hour, before dropping to the 1.1 volt
per cell rating that i1s a standard
adopted by most of the industry. Some
manufacturers say 1 volt per cell. This
is true in all nicad battery packs of all
sizes and types. If a cell 1s allowed to

D1

AC LIGHT

T1
120V PILOT l

T1

120V

AR AC

7

PILOT
LIGHT

SW

——BATT

v

Fig. 1. Motorola HT200 charger circuits.
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to ever reverse this

problem.

Never discharge
a battery
completely

‘ almost impossible

Most manufac-
turers ol battery-
operated equipment
such as HTs, cam-
corders, and laptop
computers tell us to
“COMPLETELY™

Photo A. Completed single-unit charger.

go to zero volts, there i1s an 80% to
90% chance of cell voltage reversal,
and resulting destruction of that cell. It 1s

discharge the bat-
flery once In a
while and then recharge it. Taking this
literally. you might be tempted to use a
pilot light or a short piece of wire
across the terminals to DISCHARGE

shuts down the equipment when the
battery reaches approximately 1.1 volts
per cell, as an indicator, and to then re-
charge the battery. They don’t mean to
run the battery down to zero volts.

Most of us have many battery-oper-
ated devices and if we had to have a
separate, expensive charger for each of
the devices we could fill a small room
with the chargers. Would you like to
have a charging device that could
charge and or maintain charges on
AAA, AA, sub C, C, D, and 9-volt
types almost all at one time? Well, read
on ...

Remember, nicads and most battery
types are not voltage-sensitive. De-
pending on your choice of the power
transformer for the circuit, you could
easily charge 8 battery cells at one
time, except the “D™ and 9-volt types.
D cell types would need a little more
current for trickle charge than the stan-
dard 20 mAh LEDs will handle. For
the D cells use the high-current 50 mAh
LEDs. Use 2 volts per cell to calculate

RZ LED

5

-1-B-AAA

i

Type Size Capacity (mA) the battery completely,. DON'T DO
i s [T! In most cases this will destroy the
battery. What the manufacturers really
AA 600-900 mean is to use the low voltage indica-
Globtek * . . .
NiCad Sub C ‘ 1300-1800 tor that is built into most devices that
C 2000-2500
D 40004500 .
AAA 550 T1 D1 R1
AA 1200
Globtek S m— =2
NIMH Sub C 1800-2400 e
& 3200-3500 120V
D 9000 AC — C1
AAA 250-280 v
AA 580-1080
Panasonic 1 o off
NCad Sub C 1350-2100 . . : :
Fig. 2. New charger, single circuit.
C 2300-3000
-
D £400-5500
AAA 550-650
|
A | 10001500 g.
Panasonic :
NiMH Sub C 2800 5[
: - |
D 6500 | %
AAA 730 *I
AA 1450-1650 E
Sanyc - ;
NiMH Sub C 2100-3000
C —
T |
| D 7300 |

Table 1. Some examples of popular battery
cell manufacturers as they rate their cells.
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Photo B. Completed single-unit charger with wall-wart-=type power supply.




Photo C. Completed six-unit charger.

your transformer size and you won’t
go wrong. All 9 volt batteries are
NOT really 9 volts. There 1s not

‘ Tl D1 R1

120V

AC g Cl

R2

Fig. 3. New charger, 4 circuils.

—— ——— ——

enough room in the standard package
for enough high current cells for 9 volts.
Some battery packs use more lower

LED

%

-1-B-AAA

i !
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Photo D. Six-unit charger with wall-wart-type power supply.

current cells that add up to 9 volts but
have lower current available. Read the
battery label carefully.

Let's look at a circuit that will
charge and or maintain the health of
ALL rechargeable batteries including
lead—acid, nicad, and nimh. ALL of
these battery types can be charged by
limiting the charging current.

Let’s use 8 “AA" batteries for start-
ers. So 8 x 2 volts = 16 volts. There are
lots of 18-volt transformers available
at hamfests, Radio Shack and other
stores for not much cost. Look for a
“wall wart” or plug-in transformer

with AC or DC output. At this point 1t
won’t make any difference which one
you find. Either will work in this cir-
cuit. The type, AAA to D and the
number of cells you want to charge
will determine the current capacity of
the transformer needed. If you use the
single charger circuit, a transformer
with only 20-30 mAh capacity is all
that's needed. If you use the 4-circuit
board and choose to use ALL high-cur-
rent LEDs, use 4 x 50 mAh, or about
200-250 mAh transformer capacity.
Batteries are charged with the indus-
try standards in mind. Let’s assume the

Photo E. This versatile charger is able to charge up 1o six different configurations of bat-
teries, from single cells 1o battery packs, all at different voltages and currents at the same
time.
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| Part | Description | Radio Shack # | Cost
Pri 120 VAC, )
ek Sec 25 VAC £73-1360 $5.99
t 1
Dicga, 2 per il .
R1,R2 | 2k pot, each 900-4673 §119
Regular 20
LED mA LED, 2 276-330 $1.29
per pack
AAA dual
battery holder 270-398B $0.99
AAA quad _
battery holder 270-411 $1.49
AA dual |
battery holder 270-408 $1.49
r AA guad ) .
battery hotder 270-391 $1.69
C cual battery
holder 270-385 $1.49
C quad 2
battery holder 270-300 §1.59
D dual battery
| holder 270-386 $1.69 |
' |
D quad
battary holder 270-396 §1.79
Almost any B -
o small filter cap

Table 2. Parts list.

AA cells in the above example are the
800 mAh type. The standard rate of
charge 1s 10% of their rated capacity
for 12-14 hours. This comes to ap-
proximately 80 mA. Any more, or any
longer may damage the battery with
excess heat. After the 12-14 hours. at
the standard charge rate, use 10% of
the standard charge rate or approxi-
mately 8-10 mA. The battery at this
rate can be charged forever. I have
some Dustbusters that have been
charged this way for vears with NO
problems. It might be desirable to have
several “maintenance chargers™ all
going at the same time for maximum
utility and usefulness.

Most cells or batteries have the rated
capacity indicated on them. From that
information you can calculate 10% of
rated capacity for the 12-14 hour
charge, then 10% of that figure forever
after.

The circuit in Fig. 2 is simplicity in
itself. If the wall wart supply you are
using has a DC output, you save the
cost of putting a simple diode and ca-
pacitor on the PC board. Simply put a
jumper in place of the diode on the
board and leave out the filter cap. If the



|

6 UP KISS CHARGER

H3IOUVHO SSIN

o

Fig. 4. PC board foil lavour, 1-up and 6-up.

wall wart is AC output. install D1 and
the filter cap on the PC board.
Remember, the Motorola charger

\m

l R1
E

MER
o
| Clgo

:
-+ I |
L g -
SINGLE KISS ® :‘
||| o S g+ T
= R1
= s it _‘ %
Q
-
had no filter capacitor. Most of today's ; | o R2|
chargers use a pulse charge circuit. ﬁ 5
which sounds like AC, doesn’t it? Well 2+
the battery itself is a very good filter so g LED<
don’t worry about installing much of a :l
filter capacitor. You can use 22 uF to R1
470 uF, with a rated voltage that 1s |
above the transformer output voltage. |
Sometimes old ideas are not so bad | @ R?2
after all. With this NEWER, Keep It >
Simple, Stupid, circuit, we use small | 5 .
resistors and an [LED as the current .
limiting device and an indicator. D1 1s LEDE:l
any general purpose rectifier diode. R1 R1|

1s only a high set current limiter so you
do not blow out the LED. Turn R1 and
R2 to the halfway position. Then turn
R2 full clockwise slowly to mimimum
resistance while monitoring the cur-
rent through the LED; and the battery
to 20 mA maximum 1if you use
“STANDARD LEDs.”

Now turn R1 so that 20 mA is not
exceeded as you turn R2 to the maxi-
mum clockwise position. With this
combination you cannot exceed the
current limitation of the LED. From
then on, use R2 only to set the current
desired to trickle charge or maintain
the battery.

R1 could be eliminated if you are
careful as to how you set R2, or it can
be replaced with a fixed resistor if you
will be charging only one type of bat-
tery. Single circuit boards (see Fig. 2),
4-circuit boards (see Fig. 3), and 6-cir-
cuit boards are available from Far Cir-
cuits, 18N640 Field Ct.. Dundee IL
60118; fax/voice: 847-836-9148; E-
mail: [farcir@ais.net]. Or the circuit
can be built in about the size of a
postage stamp on a simple vector- or
prototype board.

Remember, I stated that you could
literally charge as many types and

| @ R2
.
¥ Len:.z:|
R1
S
| @ R2
+-3
. Lenszj
R1
| ro[

L

Fig 5. Component placement.

quantities of batteries as your heart de-
sires. With the 4-circuit board you
could charge some AAA, AA, C, and
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Handy Milliammeter

I think that most of us at one time or another have had the need, and or the |
desire, to measure the current in a battery-operated device. Many of these de-
vices have a battery holder where the battery or batteries snap down Into a
“well” or pocket. Getting a multimeter in series with the batteries sometimes
can be very trying. -

Here is a device that I have used for years with great success. Get a piece of
the thinnest double-sided PC board material that you can find — some is made
about 0.0135 thick. It can be found in ample supply at most hamfests. (If you are
buying the K.I.S.S. Charger boards from Far Circuits, they might send a small
piece of the thin PC board material for this project. if you ask.) Cut it to about
2-3 inches long and by about 1/4 inch wide. If you make it wider you will not
be able to use the same board on some AAA battery devices. Material that thin
can be cut easily with a pair of scissors — just don’t let the YL catch you using
her good pair ...

Next, sharpen one end like a screwdriver blade or chisel. Make the angle as
shallow and as sharp as you can; it will make the insertion, as described later,
much easier. Next, at the other end solder a short piece of wire to each side of
the PC board material, something that you can attach your multimeter to on
each side.

I have one with short bare wire leads AND small test lead sockets; that way, 1
can use alligator clips or just plug the multimeter leads into the sockets.

Have you figured out where we are going with this yet? Just slip the sharp-
| ened end of the PC board material between 2 batteries or between a battery and
the contact on the device that you are going to measure. This opens up the bat-
tery circuit and puts your milliammeter in series so that you can measure the
current that your device is drawing.

s BATTERY
DOUBLE-SIDED PC BOARD +* '
METER o= - —
I

Eg. S}.dMﬂ‘Hanunﬂer adapter.

S == —

O-volt batteries all at the same time and
at different charge rates for each
charger circuil.

etc. with no way to attach alligator clips.
etc., to them, try this. Take a thin piece of
wood with 2 nails driven through in the

I use snap 1n battery holders similar
to the Radio Shack part numbers listed
in Table 2, or you might already have a
good junk box with some in it.

I have several 6- and B8-cell battery
holders and if I do not have many cells
to charge at a time, instead of solder-
ing the charger output wires to the
holders, I use alligator clips to hook up
the needed number of cells. The indi-
vidual cell connections are easy to get
at in most of the cell holders.

It you have battery packs, such as
used in HTs, camcorders, computers.
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proper place, fasten the charger leads to
them, and lay the battery contacts on the
nails. Something a little more universal
and easy to configure would be a thin
piece of cardboard, with thumb tacks
pushed through in the proper places:
again, just lay the battery contacts on the
sharp end of the tack ... crude but it
works, and can be configured for most
battery types. The contacts on most bat-
teries are steel, does that light up a bulb
in your mind? Try using small magnets
with wire leads to the charger. This
works just fine.

The circuit is so simple and low cost
that almost any number of them can be
tied to ONE transformer. The “COM-
MON LED” has a current limit of
about 20 mA. This is enough to trickle
charge and maintain all common cells
up to full size “C” cells. There are sev-
eral manufacturers of HIGH-CUR-
RENT LEDs that will handle 50 and
60 mA. They would be ideal for “D”
cells and 5-amp lead acid types. Just
substitute the high current LED for the
regular one on one board for your
higher current applications, or you
could take a step backward in tech-
nology and use the grain-of-wheat-
size incandescent bulbs at the proper
current rating.

For those among you who like to
experiment, here i1s a new route to
pursue ...

For a little more than a year I have
been trying something different, but it
is a little early to make too much of a
definitive statement. We have all read
that many chargers today use a pulse
charging system that is hard for many
of us to duplicate with the surface
mount parts that are being used. I have
been trying a system using FLASH-
ING LEDs, instead of regular LEDs.
First, most flashing LEDs will handle
up to 70 mA; this can be a bonus when
charging C and D or high-current cells
or batteries. Another plus 1s that you
can still use this same PC board; just
use the flashing LEDs in place of the
regular ones. Now the DOWNSIDE —
they cost more.

The current 1s hard to measure IN
THE FIELD, because it is pulsed, and
most analog and or digital meters will
give false readings. One partial way
around measuring the current is (o set
the current with a regular LED in-
stalled. then put in the flasher. This
SEEMS to work OK in most cases:
some regular LEDs will take 50-70 mA
for a short period of time, long enough
to set the current properly. One more
plus and/or minus is that in “theory™ 1t
will take twice as long to charge the
battery because of the 50% duty cycle
flashing on and off. On the other hand.
pulse charging is supposed to take less
time to charge.

Continued on page 56



Hugh Wells WEWTU
1411 18th Si.
Manhattan Beach CA 90266-4025

Experimenting with
Hall-Effect Sensors

For fun and knowledge.

There are times hams get involved in some interesting technological experiments. Some of
those experiments develop projects that apply to electronics and ultimately to ham radio.

ecause of my interest in both
B experiencing technology and

developing test equipment (0
make my life easier at the workbench.
[ tackled Hall-Effect sensors to see
what I could learn about them and per-
haps find an application for ham radio.

What’s a Hall-Effect sensor? I'm
glad you asked that question. Hall-Ef-
fect sensors are semiconductor devices
that are sensitive to the presence of a
magnetic field. When in the presence
of a magnetic field they provide a volt-
age change response as a function of
the flux field intensity. In fact, the sen-
sors are also sensitive to the flux line
direction as produced by a magnet.

I have an early date code sensor
made by TI and I've been told that
those early sensors were subject to
thermal drift — mine exhibits a little.
But the sensors being manufactured
today by Allegro Micro Systems are
temperature-stabilized using a tech-
nique referred to as “chopper-stabili-
zation.” Perhaps the using circuit 1s
more subject to temperature effects
than is the sensor itself.

I suppose your next question 18, “So
what is a Hall-Effect sensor good for?”
Again, that’s a good question as 1t
leads me into a discussion of them.

Actually, the use/application of a Hall-
Effect sensor is limited only by your
imagination. They come in (wo types:
switching and ratiometric (linear). I'll
limit my discussion and experiments
to the linear sensor, since 1t offers the
greatest window of opportunity for
ham project development.

Applications

My personal interest in the Hall-Ef-
fect sensor was in understanding the
linear device, though switching sensors
are very important contributors to many
project applications. In fact, Hall-Effect
switching sensors were used in some
computer printers to sense the end of
carriage travel. They also work well
in burglar alarm window and door
movement detection in addition to a
multitude of other uses.

I'll cite a few applications to give
you a kick-start with ideas, but you
need to think of additional applications
as they apply to your needs and envi-
ronment. Here is just a sample of pos-
sible uses: magnetic flux indication
and intensity measurement; magnetic
polarity detection; current sensing (AC
and DC); power sensing; current trip
point detection; strain gauge Sensor;

movement sensing and direction of
movement; rate of change (movement);
proximity sensing; liquid-level sensing;
noncontact sensing: RPM measure-
ments; object speed of acceleration/de-
celeration; position limit detection/
switching: antenna position sensor;
and wind direction and velocity sensor.

Experiments

To gain an understanding of how
Hall-Effect sensors function, | set up a
series of experiments on my work-
bench to evaluate the linear device that
was available to me. It was a sensor
manufactured by TI, circa 1985. The
first step was to set up a circuit with
sufficient metering to allow interroga-
tion of the device to see how it reacted.
Photo A shows the top side of my test
board, and Photo B shows the bottom
side. Operating at DC levels, the only
purpose of the board was to keep all
of the parts conveniently flying in
formation.

Having limited previous experience
with Hall devices, I wasn’t sure what
to expect, so that metering was essen-
tial. Fig. 1 shows the basic circuit that
I used to begin experimentation. For
the first experiment, the objective was
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Photo A. Top side of the circuit board used for experimenting with

Hall-Effect linear sensors.

O=-12VDC
PS

SENSOR
| ~+

e

Fig. 1. Basic circuit used for the first tests performed with a Hall-
Effect sensor.

Photo B. Bottom side of the circuit board.
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to determine device pin functions and to apply a suitable
voltage to see how the device would respond. After doing
an Internet search I determined that no test or technical data
was available for my sensor. However, I did obtain compa-
rable data from Allegro Micro Systems. Fig. 2 shows the
basic empirical spec information that I discovered through
experimentation, allowing the TL173C sensor to be used 1n
a project.

Once power was applied 1 determined that the nominal
output voltage was approximately Vcc/2, and that was a
good sign, but at that moment I didn’t know what else to
expect in the way of a response to a magnetic field. I did
note that the sensor’s output voltage was subject to change
as a function of Vcc. Therefore, stabilizing the Vce value
with a regulator would be required for solving any serious
stability issues. But for my experiments, only a small
amount of regulation was used.

Knowing that a Hall device is sensitive Lo a magnetic
field, I did wave a magnet close to the sensor and got an in-
dication, though at a magnitude well below that expected.
What I expected was the output voltage to swing between
Vece and ground during the test — but a much lesser swing
was observed. Fig. 3 shows the second test that I performed
and the response obtained. The graph shows a generalized
operational curve and a voltage swing away from QOP
(Quiescent Operating Point) along the curve relative to the
presence of a magnetic field.

It occurred to me that the magnetic lines-of-force had to
pass through the device for it to respond properly. As I de-
termined later, the Hall device that I was using provided a
response perhaps in the range of 1-2 mV/gauss. Devices
available from Allegro Micro Systems vary in detection
sensitivity by device and provide an output from about | mV/
gauss up to 5 mV/gauss.

With a VOM set to the 3-volt range and attached to the
output pin of the sensor, a horseshoe-shaped magnet was

‘ | 1 Output
2 Ground/common
123 3 +Vee
I
Desived inf .
Vee 3-5.5VDC
Vee max 6V
Ic 4ma nominal
Sensitivity Estimated to be 1-2mv/gauss
¢ "sweet spot" for max sensitivity
Output swing +/- 35mv
Gauss response  Linear
Response time 43 microseconds
Package TO-92

Fig. 2. The above data on the TL173C linear Hall-Effect sensor was
derived empirically from experiments performed during bench testing.
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Fig. 3. Experiment showing the direction
of voltage output from the sensor as a
magnet of given polarity approaches the
sensor. Approaching as shown, the outpui
voltage decreases.

slipped over the Hall sensor. The out-
put responded sufficiently to be evi-
dent, but not at a desirable level.
However, the response was markedly
greater than when only a single mag-
netic pole approached. My particular
sensor provided a direct output voltage
swing in the range of 25-30 mV. To
obtain a larger output voltage swing, I
assembled an amplifier using an
LM741 op amp. A complete test cir-
cuit is shown in Fig. 4. Details of the
amplifier will be discussed in another
section. Now, knowing what to expect
from the device made the remaining
experiments much easier.

Several setups using magnets uti-
lized in various positions provided
some really interesting insight into
possible device applications. During
the initial experiment, a horseshoe-
style magnet was used. A “sweet” spot
was determined to exist at the near
center of the device package. Another
experiment involved placing a fixed
magnet on one side of the sensor while
approaching the sensor with a different
magnet from the opposite side. The
first magnet biased the sensor and
shifted QOP along the response curve.
Although the biasing magnet caused

-+ 7.5V

Di
5.1v

SENSOA
TL-173¢C

D2
iy

A= -

0 ANALoG VOM

-T.Cv

PS5 com

Fig. 4. A complete circuit used for testing and evaluating a TL173C Hall-Effect sensor:
An op amp is used to raise the sensor's output voltage swing sufficiently to drive an ana-
log VOM. Resistor R2 is used to create a balanced input into the op amp.

the output voltage to shift up or down
(flux polarity) the operational curve,
the detection sensitivity appeared to
remain constant. Biasing the sensor to
one side of its operational curve allows
the device more room to swing in a
given direction, placing the output
voltage above or below the nominal
Vee/2 value. With an approaching
magnet, the output would change as a
function of field strength and distance
to the opposite voltage value (if biased
below, it would swing to a value above
nominal).

In addition, with a biased sensor, as
shown in Fig. 5. the approaching metal

needn’t be a magnet as long as it is
ferrous. I tried approaching the sensor
with a nonmagnetized metal shaft of a
screwdriver, and the sensor was able to
detect both the presence and move-
ment of the shaft. This experiment im-
plied that a biased sensor would work
well as a tachometer or as a position
sensor of a rotating antenna system.
Fig. 6 shows how the sensor may be
used as a “null” or “off-null” sensing
device. Any movement of the magnet
right or left of the null point will cause
the sensor’s output to create a voltage

Continued on page 28
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Experimenting with

Hall-Effect Sensors
continued from page 27

and polarity change appropriate to the
direction and magnitude of the response.

Temperature drift

During my experiments, some heat-
ing drift was noted; it was traced to the
TL173C sensor. The drift occurred
only during the first 2-3 minutes fol-
lowing the application of power before
stabilization occurred. Pinching the
device with my fingers reduced the
internal heat level and that effect was
noted in the output voltage indication.
Drift occurred until the sensor again
stabilized at a temperature value.
Judging from the Allegro Micro Sys-
tems’ published information, sensors
manufactured by them are chopper-
stabilized to reduce or stop the ten-
dency for thermal drift susceptibility.

Response linearity

From my experiments, I was able to
determine two very important facts
that relate to any application of the
device. The output response is abso-
lutely linear within the limits of the
device as a function of gauss level.
The assumption is that any open gap
between the sensor and metal flux
conductor remains constant as the
gauss level varies.

The second fact relates to the mag-
netic gap. If the gauss level remains
constant, the output response 1S non-
linear as a function of the gap width
change. My method of measurement
was very crude, but it did definitely
prove the effect. For this measure-
ment, [ placed a plastic measurement
scale in front of the sensor to identify
physical movement distances. Magnet
location distances were plotted against
the indicated output voltage creating a
curve approximating the letter “S”".

Field polarity

What was interesting to me during
the experiment was the determination
that the direction of the magnetic field
(flux line direction) was detectable. As
shown in Fig. 3, reversing the mag-
netic poles caused the output voltage
to reverse direction. As an example, if
the output was indicating a positive
offset of 1 volt from QOP (VOM read-
ing), reversing the magnetic polarity
caused the output voltage to drop 1 volt
from QOP. This experiment also sup-
ported the theory of a linear response
as a function of flux density.

Frequency response

Hall sensors are sensitive to motion
that translates to an AC function. But
what is the highest frequency that can
be detected by a sensor? Actually, the
frequency response is very low as
compared (0 most

(== - ‘

'
s,

===/ QoP

o

e
'

== 7" APP ROAZHING oBIECT

ham radio appli-
cations where RF

1s mvolved. The
highest-response

SENSOR
frequency, from
what I've been
able to deter-

mine, was 23 kHz
for the TL173C
device. Perhaps
newer sensor de-
signs will allow
for an increase
in response fre-
| quency. For non-
RF applications, a
. | response of 23 kHz

Fig. 5. Experiment showing how the sensor responds to the move-
ment of a non-magnetized ferrous object. A biasing magnet is
placed on the opposite side of the sensor from the ferrous object.
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is generally fast
enough to be usable
as a movement

sensor/detector. The frequency of 23 kHz
translates to a response time of 43 psec.
For most any ham application, that re-
sponse time is perhaps sufficient to
meet most needs.

Amplifier

Because the voltage output swing
from the TL173C sensor was in the
range of 25-30 mV, I elected to in-
crease the output level using an
[LM741 op amp. My objective was to
drive an analog VOM operating on the
3-volt range to a discernible level.
That objective was achieved with the
circuit shown in Fig. 4. Using my par-
ticular test magnet. the output voltage
would swing up to 2+ volts from QOP.

Knowing that op amps generally ex-
hibit some output offset, and my
TL173C produced an output voltage of
approximately 1 volt above Vce/2, 1
elected to equip the amplifier with two
potentiometers. One pot was to pro-
vide a voltage to balance the offsets,
and the other was for gain control.
With the nearly 1 volt offset of the
sensor's output voltage, I found it nec-
essary to parallel the upper resistor,
R3. with a shunting resistor, R2. When

Continued on page 56

LEFT

LEFT ot
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Fig. 6. Experiment shows the output volt-
age change as a function of a magnet’s po-
sition. A null occurs (at QOP) when the
magnetic pole is centered with the sensor.
Reversing the magnetic poles also reverses
the output voltage response.



Carl Herbert AA2JZ
43 South Plank Rd.
Newburgh NY 12550

On the Face of It, A Good Idea

How to ace those finishing touches on your home-brewed pride-and-joys.

Sometimes all the hard work and technical expertise that goes into creating your own
home-brewed equipment can be for naught if the finishing touches of the unit are less
professional-looking than the remainder of it. Some prior planning and carefully
applied labels can be the difference, producing a piece that works and looks great.

hen deciding to make a par-
ticular unit — let’s just sup-
pose the project 1s to be a
QRP receiver — take a good look at
the schematic and identify all of the
variable controls, e.g., RIT, VOLUME
CONTROL, TUNING CONTROL,
AUDIO FILTER CONTROL, etc.
Next, lay out the controls according to
their usage. For a nght-handed operator
this usually means placing the tuning

control either in the center of the |

front panel or to the extreme far right
side of the front panel. Other con-
trols are placed from the left edge of
the panel.

Placing the tuning control on the
right side or center of the panel creates
an easier, more comfortable operating
position for the operator. Avoid plac-
ing the headphone jack near the tuning
control. The plug and wire protruding
from the panel often interfere with the
operator’s hand motion during tuning,
and can be avoided by placing this jack
as far away as possible.

The “key” jack can be placed imme- |

diately above or below or alongside the
“phone™ jack if the tuning control is on
the right side. If the tuning control 1s 1n
the center, other jacks can be mounted

in the area to the right provided there is
ample room. Use your own judgment
here. See Photo A.

Before drilling holes to mount front
panel controls, measure the needed
height from the bottom of the panel to
ensure that variously sized controls
will “fit” above the bottom edge of the
front panel.

Once you are satisfied that all the
controls will fit acceptably, measure how
far up the panel the mounting holes

knobs you intend to place on the con-
trols, ensure that the outer edge or
“skirt” of each knob clears the bottom
edge. Knobs having a flare or “skirt” on
their outer edge call for more room at the
bottom of the panel for clearance.
Lettering to be placed below a con-
trol also requires additional space. Large
knobs block the operator’s view of the
lettering. especially on smaller pieces
of equipment. The identity of controls
not easily visible to the operator can be

will have to be placed. Now, using the | confusing during operation and detract

-
e -

Photo A. Finished project with tuning control in the center.
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material.

from the “professional” appearance
desired in a finished project. This also
applies to multiple rows of controls.
Allow additional space between rows
for lettering if needed.

Lettering the project requires some
prior planning. I use a “tape writing
machine,” a device which uses clear
tape with white or black lettering 1m-
posed on it. With this device I can se-
lect a type size or style that pleases me
and fits the area available on the front
panel. Computer-printed lettering can
be used. Experiment with various
gummed labels, paper, and adhesive-
backed tape on label sheet backings to
see what is acceptable to you.

HamCall'™ CD-ROM

- Over 1.63 million listings

U.S. & International

= We make a new HamCall every
Sk month! Clearly, the most

e ; current and complete
CD-ROM available.

Latest Features
Choose fontand color of data display
Displays flag and map for each country.
Shows CQ, ITU zone, and continent.
History list shows each callsign entered.
Print labels in a variety of formats.
View & search interests of 39,000 hams.
Search for club, military, vanity, silent keys,
name, address, and more.

Ower 1,631,000 U.8. andInternational listings, 128,000
e-mail addresses, 4,000 photos and QSL cards, 37,000
vanity calls, and 20,000 references to QSLmanagers.

Shows path distance & bearing.
Precise latitude/longitude lor over 90% of addresses.
HamCall is $50.00 . included is 6 months free access to
our HamCall Internat Service - request when ordering.

HamCall Mousepad with morse code reference,
15%x E‘,Elu_e with yellow letters. $5.00+ $3shipping.

$5 00 shipping (S8 intf] perorder. Your satistaction guaranteed!
SUCKMASTER

6136 Jetlerson Highway = Mineral, VA
g-mail: infa@buck. com
77 «800:282-5628+=540:894-91431 {fax)

>

23117 USA

240:894-57

30 73 Amateur Radio Today +« January 2003

Photo B. Place lettering on a clean sheet of glass to ensure that
vou can make straight cuts when you remove the excess backing

Bt
R

alignment.

After typing and printing the re-
quired data, I peel the backing and ad-
here the tape or label to a clean sheet
of glass. Avoid putting finger prints in
the adhesive material. They are often
impossible to remove, and are readily
visible forever. Use the tip of an object
(knife, razor blade, screwdriver, etc.)
to pick up the label and place it on the
glass. Once applied to the glass, using
a straight edge and razor, cut away the
excess backing material and leave only
the desired lettering. I usually cut
away the bottom excess material in a
straight line. Doing this will enable me
to evenly place lettering along a
straight edge later. See Photo B,

With the front panel removed from the
project, without knobs or jacks attached,
use painter’s masking tape to create a
straight line for placement of lettering.
Painter’s tape is an adhesive-backed pa-
per tape used for masking during paint-
ing and is easily removed without
leaving a residue. Office “clear tape™ and
other tapes | have tried sometimes peel
paint finish from the freshly painted
panel. This can be very disconcerting.
Painter’s masking tape is available at
most hardware or home improvement
stores and is very inexpensive. This also
provides a resting surface for your fin-
gers that will protect the surface of the
panel from scratches and contaminants.

With the tape in place providing a
straight edge, pick the needed label up
from the glass using the tip/point of a
razor knife or tweezers. Moving them in
this manner avoids placing unwanted
fingerprints in the adhesive on the back

Photo C. Painter’s tape is used to guide lettering into perfect

of the label. Carefully place the label
where desired, ensuring that the edge of
the label is parallel with the straight line
provided by the painter’s tape. When all
labels to be placed along the line have
been applied, remove the painter’s tape.
Rub down labels to ensure total adhesion
and removal of air pockets, etc. Once all
labels have been applied, carefully place
knobs on the panel to prove to yourself
that adequate clearance has been al-
lowed and that lettering 1s aligned cor-
rectly, and that you haven't misspelled
any words. See Photo C.

Once you're satisfied with your front
panel, it can be clear-coated with clear
spray, which will protect the lettering
from wear and effectively make the
clear backing disappear if you are using
a clear tape method.

When creating your front panel, paint
a scrap piece of the matenial with the
paint you intend to use. Apply “practice”
lettering to it, and then spray it with the
clear coat you plan to use. Different
types of sprays from different manufac-
turers are often not interchangeable. The
resulting piece using the wrong products
produces a slimy, wrinkled mess which
i1s very disconcerting following all of
your careful planning and work. I cannot
over emphasize this careful selection of
products prior to doing all this work.

The “masterpiece” you have labored
lovingly over now has a more profes-
sional appearance, using materials eas-
1ly available. The keys to a clean look
are planning, patience, and care.

Good luck! And enjoy showing off
your latest creation! =
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Hamfest Success Formula
Inkjet QSLs the Easy Way
Inside Today's Kit Biz

Mt. Wilson Travelogue

On the Go

QSL Archiving Made Easy
Snakebit!

Tesla's Champions

The 21st-Century Scrounger
The ABCs of IRCs

The Hamfest from Hell

The Saga of Archie and Tillie
The Write Stuff

Too Many Projects to Build
Travels with Henryk — Part 2
Travels with Henryk — Part 3
What Amateur Radio Means to Me
What's in a Name?

Your Own Owner’s Manual

History

Tesla: Inventor of Radio and Modern-Day AC

Techniques Time Line
Twisted Tale: The Dial File

Vacuum Tubes: Romance and Reality

Mobile / Portable
One Repeater to Go, Please!

New Products (by manufacturer)
Alan Broadband Co., Inc.

Alinco

Alinco

AOR USA

AOR USA
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If You Think ...; What to Do?

Hey, ARRL, Wake Up!

Upsizing America; Do They, Still?
Action!; Step by Step

Better QSOs; Dayton; Pole Shift
The Begging Bowl; Pole Shift

W2NSD/1
W2NSD/A
W2NSD/A
W2NSD/A
W2NSD/1
W2NSD/1

Shareware; Advertising; More Sharing W2NSD/1
Birthday; A Birthday Present; Crackpot W2NSD/1
Birthday Present; Perspective; Sharing W2NSD/1

Uh-Oh!; Visit New Hampshire

Blindsided; Health (Again); Club Talks

Director Duty; Dr. Doom; Tolja

Progress!
Real science for 8-12-year-olds

Upgrade your “radio insurance.”
Another emergency tip.

Power for Emergency Operations
To Change and To Serve

A Wake-up Call

Power Station 2

Top Secret

Setting Up a Temporary HF Station
Dear Santa

Car frequency display
The ultimate foot switch

Are you in one of these QSOs?
Get organized!

Make sure your hamfest is a success.

Basic techniques for basic cards.
Interview with Marshall Emm N1FN

Private tour of a famous observatory

Balancing Act

Display those cards.

A ham radio tale.

Increasing recognition for Tesla
Save money on electronic parts.

All about International Reply coupons

Are you in this story?
Otherwise known as Elmer.

A work-at-home scheme ...
How to reach a nirvanic state.
Poland

East meets West in the north.
Do you feel the same way?
Atlanticon badge

Record your projects!

(Marconi and Edison notwithstanding.)

Evolution of construction practices
Ever wonder how dials evolved?
A (mostly) glowing tale.

Another emergency tip.

Zap Checker

DJ-S40T Pocket-size UHF Transceiver

New twinband mobile transceiver
AR-ONE monitoring receiver
TV-5000 Video Converter

W2NSD/1
W2NSD/1
W2NSD/1

WBENOA
VK2BXX

K7SUB
KEBYN/QO
KESYN/O
KEBYN/O
KE8YN/O
KE8YN/Q
KEB8YN/Q
KE8B8YN/O
KEBYN/7

Rynone
WA20KZ

K6KSR
WBWTU
K9TRG
KEBYN/Q
KF6FJU
WEWTU
KE8BYN/7
NL7ZW
WDSAPU
WBAHB
NBPTG
G3SWH
K2SDD
AA2JZ
AA2JZ
AA2JZ
SMQAJHF
SMQAJHF
KD5IDU
AA2JZ
AA2JZ

WBAHB
WEWTU
WEWTU
W8BQYR

KE8S8YN/Q

Staff
Staff
Staff
Staff
Staff

JAN 4
FEB 4
MAR 4
APR 4
MAY 4
JUN 4
JUL 4
AUG 4
SEP 4
OCT 4
NOV 4
DEC 4

MAR 55
FEB 10

MAY 38
MAR 27
JAN 53
FEB 50
APR 51
MAY 48
JUN 39
SEP 57
DEC 43

APR 10
DEC 27

SEP 34
APR 19
DEC 36
FEB 38
OCT 23
APR 38
OCT 44
OCT 53
MAR 36
JUL 24
JUL 32
JAN 27
AUG 40
FEB 35
AUG 41
JUL 55
JAN 22
MAR 24
JUL 37
OCT 33
FEB 56

APR 31
JUN 52
AUG 23
AUG 16

MAR 27

JUN 48
APR 48
DEC 48
NOV 48
DEC 48



Black Forest Products, Inc.
Datak

Fisher

Gordon West

Morse Express

Scientifics

Power Supplies

Automotive Battery Voltage Monitor
Saving the Fleet

Switched Mode Power Supplies

Preparedness
On the Go

QRP
QRP
QRP
QRP

Radio Direction Finding, Fox Hunts
Homing In
Homing In
Homing In
Homing In
Homing In
Homing In
Homing In
Homing In
Homing In
Homing In

Hepeaters
Build a 1.2 GHz FM Repeater
Mobile Ham Repeater

Reprints

Letter From the Other Side
Read All About [t!

Read All About It!

Read All About It!

SOS ... SOS ... Titanic!
The History of Ham Radio
The History of Ham Radio
Understanding the CWTHA

Restorations

Going Over a Gonset G-77
LOPs to Think About

New Life for a Pierson KE-93
New Life for a Pierson KE-93
New Life for a Pierson KE-93
Restoring an HQ-140-X
Restoring an HQ-140-X

Reviews (by manufacturer)
Creative Services Software
LED-Lite Company

MFJ

Peet Brothers

Reviews (by product)

1899 T Portable Antenna
4-LED pocket light system
Safetenna

Ultimeter 2000 Weather Station

Satellite Operation, EME, Space
Hamsats
Hamsats
Hamsats

Test Equip. for Radio & Elect. Tech.
Experimenter’s Kit #80-1401

Space Pens

Extra Class Prep Materials

2002 Christmas Key

Remote Thermo Weather Station

Simple to build.
Of batteries, that is.
Using batteries? Build one of these.

The Physical QSY

Ten-Tec's Century 22
Inside the HW-7
Dayton Highlights

ARDF Championships, Part 2
Helping Your Community With RDF
T-Hunting Fun in the Sunshine State
USA’s Foxhunters Take On the World
Take the Hamfest Foxhunt Challenge
X-mitter Hunting as a Public Service
What's New in Transmitter Hunting?
Foxhunting is a “Novel” Idea

Radio Camp to World Championships
ARDF World Championships - Part 2

A complete system from scratch.
Isn’t it time your club had one?

From The Hertzian Herald

Part 11 — from The Hertzian Herald
Part 13 — from The Hertzian Herald
Part 12 — from The Herizian Herald
Oct. 1997 73 Amateur Radio Today
Part 13 — Birth of the Wouff Hong
Part 14 — Hoover era ends
Microwave & Optical Tech. Letters

A transmitter from the old days.
Local operating positions

Part 1 of 3

Part 2 of 3

Part 3 of 3

Part 1 (Hammarlund rig)

Part 2

The CSS Safetenna (QRP)
Great Gift |Idea!

1899T Portable Antenna
Ultimeter 2000 weather station

MFJ’s 1899T Portable Antenna
Great Gift Idea!

QRP — The CSS Safetenna
The Peet Bros. Ultimeter 2000

Annual Meeting
Winter Potpourri
MAROC-TUBSAT

I2EO
Staff
Staff
Staff
Staff
Staff

KCSMFY
Buchmann
W2GOM/7

KE8BYN/7

WBBVGE
WBBVGE
WB8VGE

KOOV
KOOV
KOOV
KOOV
KOOV
KOOV
KOOV
KOOV
KOOV
KOOV

NYSD
WEWTU

K8JWR
K8JWR
K8JWR
K8JWR
Garcia

WOCl, SK
WOCl, SK

Hansen

WeEWTU
W1RO/7
WEWTU
WEWTU
WEWTU
WBEWTU
WEWTU

KEBYN/O
WB6NOA

K7UGQ

KE8B8YN/Q

K7UGQ

WBENOA
KES8YN/O
KESYN/©

WS5ACM
W5ACM
WS5ACM
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FEB 48
DEC 48
FEB 48
NOV 48
NOV 48
FEB 48

NOV 20
OCT 36
MAR 10

NOV 47

FEB 44
MAR 44
NOV 53

JAN 47
FEB 45
MAR 51
APR 52
MAY 53
JUN 44
SEP 53
OCT 50
NOV 44
DEC 52

JAN 10
OCT 14

OCT 35
AUG 39
DEC 58
NOV 37
APR 14
OCT 38
NOV 39
MAR 31

NOV 33
FEB 31

FEB 24
MAR 19
APR 22
MAY 29
JUN 27

MAR 45
JUL 38
MAR 33
JAN 35

MAR 33
JUL 38
MAR 47
JAN 35

JAN 44
MAR 42
APR 44



Hamsats
Hamsats
Hamsats
Hamsats
Hamsalts

Test Equipment

All-Star Expanded-Scale AC Voltmeter
Commercial-Quality Function Generator
IF Test Box

Inside a Lampkin

Relative RF Power Meter

Solid State Junk Box Thermometers
Unmasking the Long Ranger

Travel

Close Encounters of the 5R Kind
FAIRS in Dominica

The Call of the Maldives

Travels with Henryk — Part 4
Travels with Henryk — Part 5
Travels with Henryk — Part 6
Travels with Henryk — Part 7
Travels with Henryk — Part 9

Tutorials

How | Build “Modified Ugly”

No Place Like Ohm

Roll Your Own RF Transformers
Shedding Some Light on Dimmers
The ABCs of IRCs

This Thing Called Wire-Wrap
VTVMs and FETVMs

Updates
Mobile Ham Repeater, Oct. 14

VHF/UHF

Above & Beyond
Above & Beyond
Above & Beyond
Above & Beyond
Above & Beyond
Above & Beyond

More ARISS

AMSAT Field Day 2002
Field Day 2002

AMSAT Meeting Announced
In Pursuit of Mode A

Monitor your line voltage.

How about this addition to the bench?
A real “can”-do project.

More secrets of deviant behavior

Add this to your shack’s arsenal!
Everybody needs one of these.

dBm meter range extender

Madagascar

A beautiful tropical island ...
8Q7WH, that is ...

All ashore at Malta.

The niceties of Norway
Portuguese hospitality at its best.
Hams in the Aland Islands OHO
Havana

“Maui-style” construction?

A little refresher ...

But don't get TOO wound up in it.

Put one of these triacs to use.

All about International Reply Coupons

Wire-wrapping is still valuable to know.

Theory and practice.

Correction in QRX - Oops Oops

Microwave Op Tricks of the Trade

Qualicomm 2.x GHz-10 GHz Multiplier

Converting Surplus: Coaxial Relays
Coaxial Test Devices

1296 MHz Omni Slot Antenna
Microwave Frequency Meters

WS5ACM MAY 46
WS5ACM JUN 40
W5ACM SEP 48
W5ACM OCT 45
WS5ACM DEC 44
K8ZOA JAN 15
K8IHQ DEC 10
AA2JZ OCT 10
WeWTU SEP 26
KCS5MFY MAY 34
K4VYL/6 NOV 30
N2DCH MAY 18
G3SWH OCT 27
KK4WW SEP 38
G3SWH APR 25
SMOJHF MAY 24
SMOJHF JUN 31
SMOJHF JUL 35
SMOJHF AUG 36
SMQAJHF NOV 22
AA2JZ MAY 14
W2GOM/7 NOV 28
K8ZOA JUN 12
W2GOM/7 DEC 22
G3SWH JAN 27
K8IHQ AUG 32
W2GOM/7 JAN 24
Staff DEC 6

WB6IGP MAY 50
WB6IGP JUN 42
WB6IGP SEP 42
WB6IGP OCT 47
WB6IGP NOV 41
WBEIGP DEC 40

NEUER SAY DIE
Continued from page 4

What about the ARRL, vou ask? The
only belief I have in the League is that
someone should wake up the gang sleep-
ing at HQ and tell them to get their ass
in gear and start promoting the hobby
before it dies. Mavbe vou can energize
your local director to do more than rub-
ber stamp what the HQ gang asks for at
the next board meeting.

Have you even a remote clue about
how much the number of licensed ama-
teurs has grown in the last five years?
Make a guess? Wrong! It was 0.5%. Com-
pare that to the 1946-1963 17-years of
1% per vear growth — a five-year
growth of 168%.

You know what I'd like to see? The
ARRL do a survey of today’s ham
activity on the bands. They could get
volunteers ... retired hams ... to do signal
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counts on our HF bands once an hour 24/7
for a couple of months. Maybe from
Washington, Southern California, Texas,
Maine, and Florida. I'll bet they’ll find
that there are a lot less than 100,000 ac-
tive U.S. hams on the HF bands. I'd like
to be wrong, but never in my 64 years on
the bands have I heard them so empty.

I'm going to keep hacking away at the
public’s belief in doctors, hospitals, and
prescription drugs, using common sense
and damned good research as my
weapon. ['ll leave it to you to either acti-
vate the League HQ gang or see our
hobby blow away through vour neglect.
Every time you renew your ARRL mem-
bership vou are making sure that HQ
does nothing. That’s the only vote you
have.

Jet Lag

Pretty soon you’ll be seeing jet lag

prevention glasses in the gadget cata-
logs. They'll have blue LEDs built in,
powered by a 9V battery in your pocket.
You wear them for three hours a day for
two days before your trip and three
hours during the trip. No jet lag.

I keep such weird hours at home that
my body 1s never sure when to give me
jet lag on trips to Europe or Asia. At
home I go to bed when I get tired,
whether it’s 7 p.m. or 2 a.m. I sleep until
I wake up, and take an hour nap during
the day if T get tired. Works for me.

Health Notes

A daily banana helps ward off strokes.
It’s the potassium. Oranges help. 1o0o.
Hmm, I eat a couple bananas and an
orange for breakfast every day.

Optimists are healthier and live longer,
according to a Mayo Chinic study.

Continued on page 41



Henryk Kotowski SMOJHF
Sibeliusgangen 28, X
SE-164 77 Kista

Sweden

Travels with Henryk — Part 9

The Dominican Republic, where the main mode is merengue.

T'he Dominican Republic (DR) is centrally located in the Caribbean Sea, sharing the island
of Hispaniola with Haiti. Only recently, the DR became economically accessible from my
part of the world, so one cold and dark December morning I jumped on the bandwagon
and took a 12-hour nonstop flight from Stockholm, Sweden, to Puerto Plata, DR.

uerto Plata is a medium-size
Pll‘.}wn on the north coast, not far

away from the place where Co-
lumbus landed in 1492. This place,
Cabo Isabela. was the first target of my
trial ride in a rental car. By the way,
renling a car is inexpensive, but Scan-
dinavian tourists are advised to avoid it
because the majority of native drivers
have no license. Yet, during my two
weeks there I did not witness any road
accident — which indicates that one
does not have to hold a license to be an
alert driver. It might be true in case of

ham radio operators, too, but all the
HI hams I met proudly display their
amateur radio tickets.

Driving back to Puerto Plata from
Cabo Isabella, I suddenly saw a large
shortwave yagi in the distance on the
left side of the road and instinctively
drove in that direction. It was Rafael
HI3RF’s impressive antenna. Rafael
spent 20 years as the mayor of Puerto
Plata. Now retired. will he devote
more tme to his on-air actvity?
(Photo A.)

He helped me to locate other hams

in this area and made a few calls, both
on 2m FM and wlephone. Without
Rafael’s help I would never have found
Cosmo HI3CVYV, who is very active on
the bands, including 1 1m CB. Cosmo
lives in a neglected suburb called San
Marcos, but his home 1s very neat and
he works at Teleferico — a cableway
running to the mountain ridge just
south of Puerto Plata. Cosmo has
helped visiting hams to operate radio
from the top. His son, named Cosmo

Continued on page 36

Photo B. Cosmo HIZCVV and his son Cosmo, Jr., in the radio
corner, Puerto Plata.
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Travels with Henryk — Part 9
continued from page 35

Jr., is a bright student of computer sci-
ence but i1s not interested in radio.
(Photo B.)

Another day, passing through a
wealthy precinct of Puerto Plata, I re-
membered another hint of Rafael’s. I

Photo D. HI3CCP's antenna.
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Photo C. Constantino HI3CCP sitting at one of his modern rigs, Edwin HISNR behind him.

found the street he had mentioned but
could not see any amateur radio
antenna. The street was deserted but a
car pulled over just a few steps from
where 1 was standing. Scanning for
any aerial, I asked the driver if he
knew any radioaficionado in this area.
“1 am.” he answered. “My callsign 1s
HI3NR.” That was Edwin. who had
come to visit his parents” home. The 3-
element HF beam was waiting in the
backyard to be relocated to Edwin’s
new house. Edwin acted as my liaison
with local hams for the next few days.

' He had lived in Florida for some years

and is fluent in English. His Web page
is at [www.gsl.net/hi3nr/].

One day we drove to Santiago
through the picturesque Cordillera
Septentrional. Santiago s the second
largest city of the DR and the center of
tobacco industry and is well represented
on amateur radio bands. One person,
Constantino HI3CCP, is responsible
for a large amount of this actvity
(Photos C and D). He patronizes a few
repeaters around Santiago, supports
the local club, is often on the air him-
self, and collects vintage radios. I was
stunned by his collection of American-
made receivers and transmitters from
the "50s and "60s. I could only look at
their pictures and dream about them
from the time when I was a newcomer
ham in Poland in the early '60s.
Funny, at that time you could count
active Dominican hams on the fin-
gers of one hand, and possession of a
radio receiver was forbidden here.

Other active hams in Santiago |
managed to visit were Chuchu HI3JJS
(Photos E and F) and Romeo HI3BRR
(Photo G), and the local radio club
HI3JR. where, in spite of Christmas

- season, a few members turned up

(Photo H). A heated discussion Look
place here, concerning the use of our
2m band by the Civil Defense. It 1s
quite common in countries with low

Photo E. Chuchu HI3JIS at the rig. Edwin HIZNR standing.



Photo F. HI3JIS s antenna.

amateur radio populations to find that
cheap and easily available 2m FM ra-
dios are used by non-amateurs, but
here the hams are numerous. Going
back from Santiago through the town
of Imbert, I stopped by to visit José
HI3JBYV, alias “El Arabe” (Photo I) on
the 11m CB bands.

The licensing authority is, after re-
structuring. the Instituto Dominicano

\

de las Telecomunicaciones in Santo
Domingo. A visitor’s license 1s easy
to obtain; however, power outages
are common, so better hotels have
their own generators. And a lot of
people who can afford it have invert-
ers supplying 110 VAC from 12 V
batteries installed at home. Every ham
[ visited has a set of 12 V batteries as
backup.

To a tounist, the country offers long,
sandy beaches, caves and mountains,
excellent fruit and fish. first-class to-
bacco, and delicious rum. It's warm

Photo H. Radio Club of Santiago HISJR. From left: HI3AP. HISAW, HI3CCE HI3F],
HI3NR.

Photo G. Romeo HI3BRR at the microphone, Edwin HISNR behind him.

and humid here, people are friendly,

and the merengue music 1s addictve.
'l be back here, and will bring my

radio next ume. 72/
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Photo 1. José HI3JBV, “El Arabe,” in the
town of Imbert, between Puerto Plata and
Santiago.

\ SAVE 47%)!
on 12 months of 75

Only $24.97
8- Call 800-274-7373

73 Amateur Radio Today * January 2003 37




Eric Falkof KINUN
2 Hickory Hill Rd.
Wayland MA 01778

2m FM Ham HRistory 101

It’s time you got your degree.

To know where we are going, it helps to know where we have been.

ere are three “lectures” that
tell us a bit about our ham
heritage, as well as give the
origin of some of the conventions we
may tend to overlook, ignore, or forget.

Why do we announce we are leaving
the frequency?

Were you ever listening (o the dead.
empty repeater output frequency, when
all of a sudden someone said, *“Wblah-
blahblah leaving the frequency”™ or
“KBlvadavada clear”? Did vou ever
wonder why they announced they
were no longer listening? Didn’t make
much sense, ¢h? Here's an explanation
of why that person did it.

First, it is wrong to do so in amateur
practice. However, it is proper in dif-
ferent services, but only in a historical
context. Unless considered a one-way
broadcast of general interest to ama-
teurs, it is an announcement that the
ham is not listening for responses nor
conducting a test. Furthermore, it is
impolite to tell everyone within listen-
ing range that you are not going to
listen to them any longer!

But why was it OK to do so in differ-
ent services? In the old days, the "50s
and 60s, when commercial (business)
38 73 Amateur Radio Today * January 2003
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two-way radio was in its infancy, there
were few radios and few frequencies
available and in use in any geographic
arca. Consequently, frequencies were
shared. The oil delivery company used
the same frequency as taxis, fire de-
partments, the automobile travel club’s
trucks, municipal services, and so on.
Since frequencies were shared, it was
necessary to listen before talking to
avoid interfering with another service's
transmissions. As frequencies were
shared resources, people were careful
not to interfere, or else they might be
interfered with themselves. The Golden
Rule applied.

[t was more than a courtesy to an-
nounce that a series of transmissions
was complete — it was a requirement.
It was necessary to announce that a
station was going out of service or off
the air so that other listeners would
know the frequency was available
again and they could use it. Also, a
dispatcher would know a truck, for
example, was not going to be available
for a call.

So what does this have to do with
ham radio? In the early days of ham
FM radio. using converted commercial
equipment, the primary users were

hams who were two-way radio service
people who knew how to put com-
mercial gear on ham frequencies.
These first adapters brought with them
the practices they used in commercial
services. Initially, “everyone” used
146.94 Mc — megacycles, now MHz
— simplex. Repeaters were yet (0
come. This common frequency was a
shared resource and it was necessary
to use courtesy for all the same reasons
the commercial services did. There-
fore, the hams announced they were
leaving or clearing the frequency.

And so, some of the next generation
of hams copied the practice, and then

the next generation, and so on and on.

In ham radio, announcing that one is
leaving or clearing the [requency is a
practice that no longer makes sense,
nor 1s it desirable or needed. But now
you know why some people do 1t — it
1s a borrowed practice from long ago.
It is just one vestigial trace of our
heritage in the radio arts.

But that accounts for some of the
single-frequency simplex activity that
characterized early FM activity. The
practice continued even when repeater
operation became commonplace. But
repeaters use two frequencies. How
and why did that come o be?



Why do some repeaters shift up or
down?

Until about the mid-1980s, Tech-
nician-class hams could only use
two-meter band frequencies up to
147.00 MHz. Only General, Advanced,
and Extra-class could go above 147.00.
So, 1I' a repeater used by the majority
of users with Technician-class licenses
used a frequency below 147.00, the
repeater could only shift downward
in frequency because the users could
only transmit at the lower frequencies;
those repeaters with outputs above
147.00 shifted up. (Some hams called
them “exclusive” because those ops
would not talk to Techs! The concept
of exclusivity was disparaged by some
and lauded by the rest.)

After the FCC rules changed, allow-
ing Technicians to use the whole band,
the exclusivity was lost and we now
simply refer to the shift as up or down,
positive or negative. In fact, we only
have to know the repeater’s output fre-
quency to know whether the input is
up or down in frequency, and by how
much. For example, if a repeater uses
an output of 146.70 (once a popular
frequency for RTTY repeaters), we
know that the input is 146.10. (146.70
is below 147.00, so the input is lower
in frequency. Furthermore, it 1s 600 kHz
lower. The same logic applies to re-
peaters operating in the 145 MHz
range — 145 1s below 147.0 MHz and
1s, therefore, a downward shift. There
18 no need to indicate the shift or its
direction unless the repeater does not
follow convention.

As a historical footnote, this was not
always the case. In an effort to squeeze
more repeaters into the available space
of a given megahertz, there was a plan
in effect in some areas of the country
to use so-called nterstitial splits. This
meant that in an area where repeaters
were spaced 30 kHz apart (146.64,
146.67, 146.70, and so forth) and used
a downward shift, there would be
room to insert repeaters on the inter-
mediate frequencies and use an UP-
WARD shiit (146.655, 146.865, 146.715
inputs with 146. 055, 146. 265, and
146.115 as outputs, respectively, and
so forth). Why? Because ham receivers
were not sufficiently selective to

separate signals as close as 146.64
and 146.655. Therefore, the plan
called for the intermediate frequencies
and inverted split directions. Thank-
fully, this idea did not gain widespread
acceptance!

Why do we have 600-kHz repeater
splits?

In the beginning of ham FM radio
involvement in the 1950s, the only
equipment available was from manu-
facturers such as Bendix (yes, the
brake people). Aerotron (yes, the same
people who brought Gonset to hams).
Federal Signal (which made railroad
equipment), and others such as Link,
Carphone, and RCA. You might also
have heard of Motorola and General
Electric. The equipment was commer-
cial and required conversion to ham
frequencies. Most radios were wired
only for single-frequency operation.
You might get a working radio for free,
but two crystals were required for each
frequency (transmit and receive) and
they cost 55 to $135 each. By informal
agreement, all two-meter rigs (that is,
converted high-band equipment) oper-
ated on 146.94 simplex. There were no
repeaters at first. All communication was
station-to-station. Rigs and antennas
were optimized for that one frequency.

Eventually, repeaters were invented.
Actually, they were put into use on
ham frequencies, just like they were
for commercial users. Physics and ex-
perimentation showed that repeater
receivers at sites where the transmitter
and receiver were at the same location
suffered less desensitization if the
transmit and receive frequencies were
far apart. Ham repeaters used various
separations, but that meant that a tuned
antenna or tuned receiver front end had
to be adjusted quite differently from the
tuned antenna for a transmitter.

What to do to ensure peak perfor-
mance? Practically, it was discovered
that a split of 600 kHz was about as far
apart as you could separate a transmit-
ter and receiver in frequency to enable
a single antenna tuning network to
work well for both functions. Of
course, the antenna would be tuned for
a midpoint frequency. and that opened a
bit more of the band for other repeater

frequencies to be within tuning range
with minimal compromise.

But 1t wasn’t always that way! The
concept of 600 kHz splits was not in-
tuitive. It required repeater owners be
convinced they should conform to this
radical idea. That is, repeater owners
and operators had to be convinced that
they should spend money to buy more
crystals and tune antennas just for
conformity to a concept that meant
nothing to them locally, especially
when the repeater was coming in just
fine, thank you.

Now, aside from the practicalities
of allowing as many repeaters in the
available frequency allocation, this was
the tightest frequency split that would
work. As repeaters’ ranges extended, it
became necessary for repeater users
and owners to adopt a wider set of
principles. (There were overlapping
super-repeaters everywhere. You could
use a walkie-talkie in downtown Bos-
ton and talk to hams in Albany!) The
big picture became more important
than local concerns and needs. A na-
tional norm was needed. developed,
and adopted. That norm was 600 kHz.

True history ... a practical example
of local cooperation

[In New England in the early 1970s,
we had three major repeaters, each of
which gave fine coverage that over-
lapped in Boston and its northwestern
suburbs. The Concord, NH, repeater
had an output on 146.94 and an input
of 146.31: a 31-94 repeater. Waltham,
MA, repeater’s output was 146.64, in-
put 146.34: it was set on 34-64. (It had
less than a 600 kHz split because its
receiver and transmitter antennas were
separate and far apart.) Mt. Greylock,
in North Adams, MA, had an output of
146.91, input 146.04: set for 04-91. As
you see, none used 600 kHz splits.
Each repeater trustee was reluctant to
change because of their expense and
the expense of their users to buy new
crystals.

But reason prevailed. One fateful day
around 1973, the repeaters realigned to
600 kHz splits. Users in each area
voluntarily swapped crystals (some met

Continued on page 56
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Peter Egypt KEGFBO
P.O. Box 804
Redwood Valley CA 95470

To the Rescue

A story about 2m and winches — we hope.

| This is a little tale about how a car and two tow trucks got stuck in the mud, and how it
took a search-and-rescue member to save the day.

for all that long of a time, but I was

more than happy to have access to
an autopatch — I had no cell phone. But
who really needs a cell phone when you
have the ability to talk on 2 meters?

I hadn’t been a ham radio operator

This is how it happened

[t was a cool fall evening, about five
o’'clock on a Saturday. Dad and 1 de-
cided it would be a good time to fly
our remote control gliders. Because
we are both hams (dad 1s KE6FBN),
he and I have the privilege of using a
special band just for us licensed radio
operators. We headed out to the model
aircraft field just south of Ukiah.

As we made our way (o the airfield,
we monitored one of the 2-meter re-
peaters. Not oo many people were
talking, but we always liked listening
anyway.

After Dad and I put in a few hours of
flying our gliders, we decided to pack
up and make our way home.

That’s when the trouble began.
When I tried to back the car out of the
mucky place where 1 had parked. all
the tires would do was spin. Dad got out
to check on the situation. He saw some
wood next to the road so he decided to
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place the wood under the spinning
wheels — 1t was useless. And what
was the point to keep on trying?

“Call Mom and tell her we need a
tow truck,” Dad told me.

I grabbed the mike and dialed in for
an autopatch.

“Juliet is dialing the phone,” the re-
peater said.

The phone rang and mom answered.
Thank goodness I didn’t get the answer-
ing machine.

*Mom.,” | said. “we need a tow
truck. we are stuck in some mud.” |
had little time to say much else before
the autopatch went dead. Luckily,
Mom got all the information we
needed to be saved from that muck.
The tow truck was on its way.

| walked down to the end of the
muddy road. A few minutes later the
tow truck armved. I flagged him down,
jumped into his truck, and we started
on the way back to my car.

“Do you have four-wheel drive on
this thing?” I asked the young man.

“No, are you kidding?” he answered.

[ had a bad feeling about this . ..

Then a somewhat funny thing hap-
pened — the tow truck got stuck in the
mud. The tow truck driver went right

when he should have gone left. His
tires were spinning, but nothing else
was happening. He got out of his truck
and tied his winch to a nearby tree.
He turmed the winch on and pulled
his truck off to the side of the road.
Obviously, his situation was made
worse.

“Say again?” the dispatcher said.

“Yeah, that's right! I need another
tow truck because I am now stuck,
too,” the driver said.

I guess 1 should have warned the driver
of that tow truck, but he is supposed to
be a pro.

At about that time, our friend Blair
Mitchell K6CPY called my dad on the
lwo-meter repealer.

“What’s going on, Al?" K6CPY
asked.

“Well, Blair, we got stuck in the mud
out here at the airfield. The tow truck
got stuck, too, so they are sending
another tow truck.”

A search-and-rescue worker was
monitoring the same repeater. He
called out to my dad, “Do you need
some help? I have a heavy-duty truck
and can pull you out.”

“Thanks!™ Dad said.

Continued on page 56



CALENDAR EVENTS

Listings are free of charge as space permits. Please send us your Calendar Event two months in
advance of the issue you want it to appear in. For example, if you want it to appear in the
April issue, we should receive it by January 31. Provide a clear, concise summary of the es-
sential details about your Calendar Event.

JAN 11

GREENWOOD, SC The Greenwood ARS
2003 Hamfest will be held at Greenwood Civic
Center, January 11th, 2003. Contact W4JAK,
President, GARS, 106 Dorchester Dr.,
Greenwood SC 29646, for further information.

JAN 25

LOCKPORT, NY The Lockport ARA Inc. will
host a Hamfest/Auction on Saturday, January
25th, at the South Lockport Firehall, Transit
Rd. (RT. 78), corner of Ruhlman Rd. in
Lockport NY. Talk-in on 146.820 PL 107.2.
Setup for vendors is at 6 a.m. The hamfest is
open to the public at 7 a.m.; auction staris at
11 a.m. Admission $5. 8 fi. tables $5 each.
Refreshments available. Contact Duane
Robinson W2DLR, P.O. Box 142, Ransomville
NY 14131. Phone 716-791-4096; E-mail
[W2DLRHAM@AOL.COM]. Flease visit the
Web site at [http://lara.hamgate.net].

JAN 26

NEW PHILADELPHIA, OH The Tusco ARC
Hamfest will be held at New Towne Mall, 400
Mill Ave. SE, New Philadelphia OH, Sunday,

January 26th, 8 a.m. to 2:30 p.m. Setup is at
6 a.m. Admission is a $4 donation at the door,
dealers admitted at no charge. Tables $11
each. Food will be available on site and
starting at 7 a.m. at the restaurant next door.
Directions: Exit 81 off I-77 to SR 250 East to
SR 416 Exit. At end of ramp, turn left at light
(under SR 250 bridge), then turn right at the
first light. New Towne Mall is on the left. Talk-
in on 146.730(-). Free parking available at
the mall. Dealers welcome. ARRL/VEC
sponsored exams by appointment, For
additional info and to reserve tables, contact
Gary Green KBSBWFN, 32210 Norris Rd.,
Tippecanoe OH 44699. Phone 740-922-
4454; or E-mail [kb8wfn@tusco.net].
Reservations must be paid in advance and
received by January 20th to insure the return
of reservation confirmation. Remember to
enclose an SASE. Make checks payable to
Tusco Amateur Radio Club.

ST. CHARLES, IL The Wheaton Community
Radio Amateurs’ Midwinter Hamfest will be
held at Kane County Fairgrounds, 525 S.
Randall Rd., St. Charles IL, Ba.m. to 1 p.m.
on January 26th. Talk-in on 145.390. Heated
indoor flea market tables and commercial
booths. Free parking. Hourly prize drawings

with a grand prize of $500. VE exams. Tickets
$6 in advance with four door prize stubs, $8 at
the door with one door prize stub. Contact
WCRA, P.O. Box QSL, Wheaton IL 60189. E-
mail [info@wheatonhamfest.org], or phone
630-604-0157. Visit [http://www.whealon-
hamfest.org].

FEB 9

MANSFIELD, OH The Mansfield Mid*Winter
Hamfest/Computer Show will be held Sunday,
February 9th, at the Richland County
Fairgrounds, Mansfield OH. Plenty of prizes
and an over 400-table flea market in three
large modern heated buildings. Doors open to
the public at 6:30 a.m. Tickets $5 in advance
and $6 at the door. Tables $12. Talk-in on
146.34/.94 WBWE. Advance tickettable orders
must be received and paid by February 1st.
Send SASE to Dean Wrasse KBIMG, 1094
Beal Rd., Mansfield OH 44905; or call 419-
522-9893 and leave a message for a return
call. Info is also available at [www.
MASER.org]. There will be a League Night
banquet the night before the hamfest. More
info on the banquet will be available on the
Web site, or call Bill Martin N8TQ at 419-526-

4661,

NEUER SAY DIE
continued from page 34

People who don’t get enough sleep
have double the heart attack risk. Angry
and depressed people are also more
likely to have heart attacks.

Super germs have escaped! The wide-
spread overuse of antibiotics has re-
sulted in the breeding of drug-resistant
germs. These are now escaping from
hospitals on the clothes of patients,
workers, and visitors. Germs used to
quickly die after exposure to the outside
world, but the new resistant germs are
able to stay alive, even for months, waiting
for a new host to attack.

There's much to be said for keeping
your immune system at industrial
strength, plus a supply of silver colloid
on hand. Just in case.

The Staph of Death

D’ja see the five-page article in Fortune

on the latest Staphylococcus mutation?
Infections by this mutant staph are now
routine in hospitals. This is a nightmare
that doctors have been dreading (and
expecting) for years.

Several years ago I reviewed the won-
derfully documented 750-page book by
Eileen Garrett, The Coming Plague.

According to the CDC, of the ten mil-
lion patients who entered hospitals in
1999, two million caught bacterial or vi-
ral infections, and over 90,000 died of
them. This makes hospital infections the
number 5 killer in the U.S.

The research looking for a cure for
staph is being done by the pharmaceuti-
cal companies. Are they checking out
silver colloid? Of course not. That’s not
an option since it can’t be patented and
sold in $20 a day doses.

In the meanwhile. perhaps you'd do
well to do everything in your power 10
stay the hell out of hospitals ... where, if
the staph of death doesn’t get you, a

surgeon’s 00ps, prescription error, or
some other hospital-gained infection
may. The Archives of Internal Medicine
published a study in September tracking
drug use in 36 hospitals and nursing
homes in Colorado and Georgia. The re-
port showed that in the average 300-pa-
tient institution an error was involved 1n
one out of five cases. Seven percent of
the errors were “really, really bad.”
That's more than 40 really bad errors per
day.

Russia Today

What's happened to the “other” super-
power? Today Russia has a GDP smaller
than California’s. Its birthrates and adult
life expectancy are declining, so much
so that by 2050 it could have fewer

people than Iran.
Maybe you’ve noticed that while a lot of

Continued on page 58
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THE DiGiTAaL PoRT

Vive la France!

Jack Heller KB7NO

P.O. Box 1792

Carson City NV 89702
[http://kb7no.home.att.net]
New home of The Chart

Do you suppose if the French can build the highly successful Concorde SST airplane, would it
be safe to bet one of those folks could write a good PSK31 program? Well, one of them did and
has not said much about it. So here it is for you to observe and enjoy.

his is another program written utiliz-

ing the AE4JY PSK engine, with the
author’s (F6GQK) own innovations and
preferences built-in. I must say, right to be-
gin, this IS an intuitive program (o use that
will not disappoint the casual user, and the
more you use it the more you find it may
just cover your needs — plus, of course, the
price is right: free!

I happened on this software at Dave's
(G3VFP) Web site as I was searching for
something new for your reviewing pleasure.
There are several pieces of software that
haven’t gotten a lot of play in this column
due to conflicts with some of the installed
TSR programs. Those are good pieces of
work but I like to work with stuff that down-
loads, installs, and plays which is exactly
what DXPSK does. My favorite kind of
program to talk about.

Funny [ should say that, as I think about
i, because on the very first contact with this
program someone was asking for help with
MixW2 over the air. So I never got to tell
what fun I was having with this software.
(Funny to me, you had to be there.)

Back to the setup. It is simple enough.
You notice something right away. There are
no pull-down menus across the top of the
display. Instead, there is a row of icons on
the left side with “Tool-tips™ that tell you
what the icon stands for when vou touch
it with your cursor. One of those says
“General setup” when you touch it.

Naturally, there is a box where you can
insert your callsign and choices for your
PTT port and pin along with a few other
available choices you can make at the time
or get back to later. Three or four choices
and you are in business.

The next thing I noticed was that there
was no activity in the waterfall. The rig was
on and the cables in place, so before checking
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for something broken, I checked those icons
again and the uppermost icon suggested
“Connect soundcard.” I clicked it and the
waterfall began to play. Now we were getting
somewhere.

Did I neglect to mention that I did not
make the proper effort to download and
install a Help File? This software is intuitive
enough that even I can get it going without
crutches — okay, up to a point anyway.
Later, however, I found the Help File residing
nicely in the DXPSK folder and double-
clicked it and got the Help displaying just
fine. Still later, I clicked the Help icon and
it worked just like one would expect. Goofy
Windows!

There followed a number of pleasant sur-
prises. First, I took the time to write a few
macros. One might look at these and say,
“They are a bit different from the ‘norm’ or
the way we are used 1o writing our mac-
ros,” but as soon as you get into it after click-
ing the “Create/edit a macro” icon you will
find that this system is also very intuitive.

You have the capability of 20 macros. I
quickly wrote seven. one of which I dupli-
cated due to being too quick, and that was
almost the extent of my preparation. I added
a few more that do not show in the screen-
shot after I determined there were no hot
keys for transmit and receive. A review of
the macro commands revealed it was simple
enough to assign macros to perform those
functions.

There was one more step. I attempt to
have a log handy that will tell me of previ-
ous QSOs when I enter a callsign. DXPSK
has a very good log system built-in, but it is
not that sophisticated. My quickest solution
[ could think of was to get the Logger data-
base up-to-date and run it with the DXPSK
program. It worked as you can see. There
was one little hitch. I found no way to keep

DXPSK from sneaking into the background
when I accessed Logger.

Use the Task Bar

This merely meant 1 had to click the
DXPSK button on the Task Bar to reawaken
its panel on the monitor so I could see what
was happening and control/participate in a
QS0. You will see the advantage in the
screenshot. I happened across a familiar
callsign and double-clicked it so it was in
the call cell in DXPSK, then entered it in
the Logger entry panel which showed the
previous QSOs in another pane. There is no
connection between these two programs, but
[ like this info available so it is worth the
elfort to me.

One of the neat features you will discover
right away is that changing receive panes is
as intuitive as it gets. When you place the
cursor on the waterfall a tool-tip pops up to
remind you that left click is Frequency |
(upper receive pane) and right click is Fre-
quency 2 (lower pane). The marker is
numbered and everything associated is
color-coded. You soon have your brain
thinking upper is green and lower is yellow
and you can look to see what is that color
and you know what trace, frequency, report,
and text belongs to whomever.

Plus, when you click with one or the other
mouse keys in the waterfall, the Channel 1
or Channel 2 tab is actuated for you so that
all the figures apply immediately. Of course
you can click on either of those tabs to make
the change from one Channel to the other
with your mouse. Just as good as I could
have ordered 1L.

You will notice more hidden features as
you use this program. I had already success-
fully had two QSOs when I got to looking
during a lurking session that the transmit
and receive frequencies were way different



as displayed. A quick experiment showed
the transmit frequency to immediately jump
o the receive frequency when going into
transmit mode.

One of the minor aggravations when
working with a program for a short time is
logging those test QSOs with pencil and pad
to be transferred later. This program has the
answer 1n place. No pencil needed. There
are two little icons just below the Call and
Name boxes. One of those is to delete or
clear the entries in those boxes. The other
starts you into a log dialog which, when you
finish, produces an adequate ADIF log
within the DXPSK folder. You can import
it directly into whatever popular log you are
using, no conversions needed. Just do it.

All-in-all, this program is well thought
out. You can see that the programmer cus-
tomized features to fit his own tastes and
these qualities result in a package that is
very easy to get acquainted with. So be care-
ful, in just an hour or so you could get
hooked on some of the unique ideas.

Another special application

While nosing about recently, I ran across
a handy little program that I did not know
existed when I wrote the November article
on the early PSK31/PSKGNR software
combo. I mentioned that PSKGNR would
write a log file, but there was no other log
facility available. I was not quite correct.

There is a program named PSKlog, by
Cristi YO3FFF, that is meant to fill that
need. I downloaded it and it 1s shown run-
ning in a cropped screenshot (Fig. 2) along
with the other two programs. I found that
my computer had a conflict of interest with
this little program having to do with one or
more of the TSR programs.

However, the program is available and is
likely to work on your nice “clean” ma-
chines that aren’t cluttered with all these
toys. Just wanted to let you know I stand
corrected on my statement about log pro-
grams for this setup. It exists and is listed
in The Chart on the Web. Plus, vou will
see it is a serious log effort as you read
the info on his Web page. Incidentally, as |
looked on the YO3FFF Web site, 1 found
there were updates available that could re-
lieve my problems. Only hitch was the
download didn’t work, so it became too late
to experiment this month.

DXAtlas software

Another area of interest for some of you
is a program called DXAtlas. This has
been available for some time and has been
upgraded since I reviewed it a year or so
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Fig. 1. DXPSK in action. Monitoring two signals at once. You may recognize the Logger
panes to the left. The programs do not talk to each other. It is simply that invariably,
when 1 test a new program, I will contact a call I should recognize and it is hard to ex-
plain why I “don’t keep records.” The value is obvious as I entered a callsign in the log
and 3 previous QSOs came up. The important part is the intuitiveness of DXPSK. The
macros are simple to write. The color coding of the Ist and 2nd channels make it a snap
to tell which station you are copying. The width of the waterfall is adjustable quickly
from setup. The icons on the left are in lieu of pull-down menus. When you click on them,
as well as most other places in the display, “tool-tips” gives you a description of their
function. A very nice piece of work that includes limited but adequate log capabilities.
(See text.) And it is a free download!

One thing I discovered as a little aside as
I attempted to get the macro described in

ago. Since all the changes in the shack
computer, [ had not reinstalled it. Recently

I noticed some discussion on the MixW
reflector concerning a macro to bring it
up from within the MixW program.

That motivated me to reinstall this clever
piece of software and get it accepting in-
formation from the MixW 2.06 program,
which it does exceptionally well. Itis a lot
of fun to use besides being very useful and,
to me at least, educational as well. Lots of
things you can discover about geography
when you click a world atlas into full screen
mode for a bit. Just for a challenge, try find-
ing the exact opposite spot on the other side
of the world from where you are sitting. It
can be done using this software.

the somewhat dated MixW Help File 1o
work was a minor flaw in the macro lan-
guage. Here was another learning moment.

I copied and pasted the macro language
from the Help File to the MixW macro,
closed the macro edir screen and clicked
on it. It did not work. After a quick look,
I realized there is some version of the
Windows operating system, in use, I assume
in other parts of the world that does not have
a folder named *“Program Files™ but rather
“Programmer.”

The described macro contained Program-
mer in the path to open the files and all
that was necessary was to change that to
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Fig. 2. This is the log software from Cristi YO3FFF, that works with the PSKGNR soft-
ware mentioned in the November column. I mistakenly mentioned there was no log func-
tion included, but here it is. It appears to be an ambitious effort to develop a comprehen-
sive log program. See text and Web site.
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(MixW2DXAtlas)
and related items,
go to the MixW
home page, click
on “Addendum”
and follow the
path, “Exporting to
map programs.”
DXAtlas 1s a
standalone program
that does not have to
be run with MixW.
Therefore you can
download it from
the URL listed in
The Chart on my

Web site.

New antenna
thoughts

I have had two
on-air discussions
with Jack WOKPH
in Colorado. con-

Fig. 3 DXAtlas is displaying my QTH in NF" vﬂdﬂ and a station in
Montserrat with data supplied by MixW. I usually like to use the
rectangular display when [ go to full screen just because it seems
traditional. Works either way. The longitude and latitude figures
are displayved in the partially hidden MixW2DXAtlas pane at the
lower right. If my CD gave those figures for the other station they
would also be shown. See text for a macro fix needed to bring up
this program from within MixW. A new rwist for me. The DXAtlas
is a fine shareware program with many features and will run
standalone. There are upgrades available on the Web site listed in

The Chart.

Program Files and Presto, the macro worked
fine. So, for my English-as-a-first-language
Windows-using friends, there is another one
of those bits of trivia that will help you
through life. Someone will probably send
me a note on this and I will learn where
“Programmer” is the norm as a Windows
operating system folder.

For those who are wondering where to
get info for downloading the little program
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cerning a novel lim-
ited-space antenna
design project that
appears to work
very well. From
what I can see, this
is not an entirely
new concept. I have
seen antenna design
theory that backs up
what 1s being done
here, but this is the
only extensive effort
[ have seen where the theory is implemented
into a working model that is proving to
be a viable answer to many hams’ di-
lemma caused by the restrictions imposed
on antennas in urban U.S. cities.

The design lends itself well to mounting
almost inconspicuously on a backyard deck
and when I have worked the owner of this
tiny array the signal reports in both direc-
tions were in the S9 category. It is worth a
look and, if you are like me, you may be
spurred to do a little experimenting. My
brief exposure to this project and the signal
reports are very motivating. This is also
listed in The Chart on the Web. The URL is
[http://www.gsl.net/wOkph/].

News item revelations

In the past several months I have run
across a few news items that may be of in-
terest to more than just myself. I know there
are readers of this column who are very
knowledgeable concerning Linux because
when I mention my inadequacies concerning

attemplts to get that system up and running,
T usually get a few notes of encouragement.

So, briefly, the first news item concerned
the announcement of an operating system
that would allow the use of both Windows
software and Linux applications. “"Hmm?””
says I, “I will check into that.” I looked
briefly and it was, as of some months ago,
an underdevelopment process that allowed
us to participate with the authors for around
a $100 investment. The name of the system
is Lindows. I didn’t feel the need to con-
tribute, so the idea was relegated to the
bottom of the think tank pile here.

The second, more recent, news item
concerned a seemingly strange mention
of a computer for sale from Wal-Mart, of
all places, for $200 with Lindows in-
stalled. That got my attention. It was only
available from the retailer via their on-line
storefront.

Al this time, I have it on order. The pro-
ducer of this equipment has a brand name
of Microtel. I went to their Web site where
they describe several computers but refer
yvou to Wal-Mart on-line for specifics.
Strange indeed, but they admit to an exist-
ence, which is a bit more substantial than
some back-porch computer assemblers I
have dealt with in years past.

One thing in the computer’s favor is that
it has enough processor speed (800 MHz)
to handle whatever should be necessary. On
the downside, the motherboard seems a bit
deficient in available slots (1). But what can
I ask for at such a price?

We shall see what comes of this adven-
ture. By the time you read this, I will ei-
ther have gotten this up and running and
doing semi-great things with it or will
have learned another lesson. In any event,.
there will be a page on the Web in The
Chart concerning my findings, good or
bad. It is one of those peculiar things (o
me that so hittle has come to my attention
on this matter other than through a few
relatively obscure news items.

One last thought and then I will be done
for the month. T have noticed an apparent
decline in the use of eQSL.cc cards of late.
I wonder if it is the same with others. The
site is a bit intimidating at first, but even I
eventually figured it out. It seems most hams
are sending hard copy cards these days. I
don’t care either way. It just looks like a
trend 1s ebbing away. It is especially nice to
exchange QSLs with foreign stations.

So much for what is happening lately. It
1s fun to hear from you and know how in-
volved you are in these strange modes. Keep
up the good work. 73 for now. Jack KB7TNO
— [KB7NO@att.net]. 73]



ON 1HE GO

Mobile, Portable and Emergency Operation

Steve Nowak KE8BYN/7
804 Bonanza Trail
Cheyenne WY 82009
[keByn @ attbi.com]

SGC STEALTH Antenna

One of the challenges in a disaster situation may involve getting an HF station on the air
quickly and easily. The radio and the power supply are relatively straightforward, but the
| antenna is often a problem. Enter the SGC STEALTH antenna as a viable answer to this problem.

— = =

In the past we’'ve discussed various ap-
proaches to antennas that can be used for
HF applications, but most of these were
variations on antennas designed for fixed
operations and adapted for emergency work.
As such, they are less than optimal versions
of a design with reduced operational utility.
On the other hand, SGC has designed its
STEALTH antenna specifically to be a rap-
idly deployed, no hassle, easily used antenna.
In one small box are all the pieces needed
to erect a loop antenna under virtually any
circumstances. There is the 80-foot wire to
be used for the antenna itself, nylon ropes
with insulated clips for suspending it and
the antenna tuner. There are also two manu-
als — one for the STEALTH configuration
and one for the Smartuner. The wire and
ropes are wound around reusable forms so
that the materials can be easily accessed,
and after use the entire unit can easily be
returned to the same box for storage.

The heart of the STEALTH antenna is the
SG-237 Smartuner. The Smartuner is a self-
contained antenna tuner that requires only
four connections. There is the PL-259 co-
axial connection to the radio, a 12 volt
power supply, and, for the STEALTH con-
figuration, both ends of the loop antenna.
The Smartuner has been a well-proven an-
tenna coupler for long wire antennas. In
general use, the antenna is connected (o one
side of the Smartuner and a ground to the
other. By using loop configuration, the
ground is replaced by the other end of the
antenna wire. Electnically this works well,
and from a mechanical standpoint, a loop
also makes sense because a wire in a loop
can be easily supported.

The SG-237 is essentially a custom-de-
signed microcomputer with a P1 & L tuning
system. Whenever the system senses for-
ward RF power, the system activates and
the software tunes to the new frequency.

Once a frequency is tuned, the SG-237
stores the solution for that frequency and
tries that solution first. Because of this tech-
nology. it can tune a wire antenna from 1.8-
60 MHz and handle up to 100 watts PEP at
a 40% duty cycle for most modes. This
would mean that a maximur of 40% of the
time would be spent transmitting. Basically,
keying the microphone is the only action
required by the operator, the Smartuner does
the rest. It 1s durably mounted in a water-
proof case, and in some configurations is
mounted by suspending 1t with the antenna.
This is fine for emergency operations, but
for long-term exposure to the elements some
additional protection should be provided.
This can be as simple as a plastic bucket
mounted over the Smartuner.

As would be the case for emergency opera-
tions, I erected the antenna using available

Continued on page 57

Photo A. The SGC STEALTH antenna is lightweight and comes in
a cardboard case that can become an easy addition to your “Grab

& Go" emergency gear.

Photo B. The kit contains 80 feet of wire, nylon lines with insu-
lated clips, reusable cable ties, the Smartuner, and manuals. Add

a radio and 13.8 volts DC, and you're on the air.
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The Hunt

Andy MacAllister WSACM
14714 Knights Way Drive
Houston TX 77083-5640

It was supposed to be a bear hunt in the wilds of New Mexico. In October of 2002 Mike
WASTWT and I headed for the Pecos Wilderness via Albuguerque and Santa Fe. Bill WA5VQH was
our host and provided transportation as far as wheeled vehicles could go. We had evervthing
needed for hiking and hunting in the mountains, plus a few radios that couldn’t be left behind.

t's a lot cooler at 9,000 feet in the Pecos

Wilderness than at sea level in Houston,
Texas. Mike and I thought we were ready
for the change to near-freezing temperatures
at night and high altitudes, but it was a
shock. When it freezes in Houston, you
make sure that the kids go outside to see
frozen things, because it’s so rare. Here it
looked more like the norm.

There’s no air above 9,000 feet. Our first
foray into the hills was just after dusk on
the first day. Mike and I were having trouble
with anything that even looked like it might
be uphill. All of the air is down on the coast.
How do people live up here? We doubted if
it was possible, and to prove it, T pointed
oul that we hadn’t seen anyone since we had
left a small town many miles earlier. Just to
complicate matters the temperature was
dropping rapidly.

After what Bill called a light evening
walk, Mike and I were ready for heat and

some sleep. Bill's comment about getting
up at 4:30 a.m. and heading back up the
mountain to hunt for bear was vetoed,.
Maybe later, much later.

Our first full day was to be a scouting
trip on horseback. Unfortunately the outfit-
ter with the horses had backed out (prob-
ably ran out of air), so Bill suggested we
simply walk to Grass Mountain. He said it
wouldn’t take long, and we could have lunch
and a great view when we got 1o the top.
Several hours later Mike and I collapsed on
the summit of Grass Mountain. Fortunately
we hadn’t seen any sign of bear. We weren't
interested. Finding air and keeping hydrated
were our only thoughts. My pack seemed
too heavy, but then again anything would
have seemed heavy at this point.

Backpacking

The first time out backpacking you take
too much. I learned this a long time ago

Photo A. Andy WSACM making satellite contacts from the top of

Grass Mountain in the Pecos Wilderness.
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while hiking in the mountains in north-
ern Iran. I had many pounds of gear that
were not necessary, and I paid for it. If
you don’t need it, don’t take it. While pre-
paring for the trip to New Mexico I con-
sulted my old Boy Scout handbook and
an excellent Web site, [http://www.
backpacking.net]. Between the two infor-
mation sources I gathered the lightest
equipment I could find. T had hoped to
carry enough radios to work several sat-
ellites, but opted for low weight. I found
that a very simple yet effective FM-only
station suitable for contacts via UoSAT-
OSCAR-14 (UO-14) with an uplink on
145975 MHz and downlink on 435.070
MHz, could be packed into a 10.5" x 5"
bank money bag. These bags are usually
found at ham swapmeets and other sur-
plus outlets. They are light, strong and
provide enough padding to protect their
contents.

LB !
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hill.

Photo B. Mike WASTWT and Bill WASVQOH head up vet another



The portable station

My complete portable station weighs the
same as a typical MRE (Meal Ready-to-Eat)
in the bag with chemical warmer, about one
pound, 10 ounces. I know because MREs
were the only food provided by our host
while out on the trail. I don’t like MREs
anymore. All of my satellite gear was care-
fully chosen for light weight and usefulness.
Compromises were made, but it’s the results
that count. There were no experiments on
this trip, just sturdy, tested gear.

My radio of choice was an Alinco DJ-
580T dual-band HT. It's not the newest,
smallest or lightest HT for the job, but I have
made many satellite contacts with it. My
longtime familiarity with its simple con-
trols, the five-watt output and full-duplex
capability made it my rig of choice. Always
practice at home with the radio you intend
to take to the field. For power I took my
highest-capacity, highest-voltage battery
pack even though it added weight.

Although I prefer the Arrow dual-band
yagi for portable operation, its size, and the
inconvenience of putting it together and tak-
ing it apart on the trail made it a base-camp-
only accessory. After trying several long
“duck™ antennas, I chose the Pryme AL-800
telescoping whip ($30). When collapsed it
measures only 9.5 inches. When extended
it has 3.2 dB gain on two meters, 5.6 dB on
70 cm, and measures an impressive 34
inches. It is also quite rigid. This helps when
attempting to find the optimum orientation
during a satellite pass.

When working a satellite with a full-du-
plex HT, an earphone is needed 1o avoid
feedback. When you are constantly adjust-
ing the HT with attached antenna for best
up and down signal levels, a headset with
microphone is best. An effective but cost-
effective choice is the MFJ-293 (525)
earbud with boom microphone. There are

three models, for Kenwood, Icom, and
Yaesu HTs. I used the Icom version with
my older Alinco radio. The MFJ-293 is ex-
tremely light and small. It fits anywhere and
1s surprisingly durable.

While on cruise ships [ track the satel-
lites with a Palm-VII from 3Com. An at-
tached GPS receiver provides my location
and simple Palm satellite tracking software
does the rest. This time | knew my target
location within 10 miles. I plotted orbits for
the general hunt area (grid DM75¢t) and
printed them to paper. It's a good idea to
test your predictions before heading out.
Errors are easy to make when plotting or-
bits for a site other than home. Incorrect
location data or a bad time zone choice can
make a printed page of data useless. I use
InstantTrack ($30 for AMSAT members)
from AMSAT [http://www.amsat.org]| for
my orbit predictions, and I carry a good pen
to write down QSO information on the
printed orbit prediction pages.

Unless you take along a GPS receiver

Photo D. A 10.5" x 5" bank money bag held all of the satellite gear.

with integral compass, carry a standard
compass with your portable station. When
not moving, a typical GPS receiver cannot
tell direction. Knowing your orientation is
helpful when following a satellite even
though you will be constantly moving the
HT with antenna during a pass.

The final addition to my money-bag sta-
tion was a Petzl Tikka headlamp. I had
never seen one before this New Mexico
outing. Bill WASVQH uses one for night-
time outings in the woods. Unlike older
units that use heavy batteries and incandes-
cent bulbs, the Tikka has three high-output
white LEDs running on three AAA batteries.
The operating time is amazing. It will run
at full brilliance for 12 hours, and at lim-
ited light output for up to 150 hours. I was
hooked, but Bill kept a sharp eye on his
Tikka. I had to buy my own from an online
backpack-supply store for $30. With it in
place at night I could easily look at the radio

Continued on page 57

Photo E. A complete satellite station fits in the money bag.
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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]
(WB6EIGP @ham-radio.com|

A Simple Optical Test Device for
the Laser/LED Communicator

scope for pointing the system.

In June 2000, I published in 73 Magazine the first of three articles about an LED communicator
constructed in two sections of PVC tubing or pipe looking much like a binocular with a rifle

he basic concept was to make a light

communication system different from
other devices for optical communications
due to the difficulty in modulating HeNe
lasers and safety concerns. Kerry N6IZW,
my partner, developed the concept and
system designs.

What was envisioned was a high-output
LED transmitter and photo detector, each
housed in one section of the 4-inch PVC
pipe. Rear splice unions (PVC) and end caps
were used to house electronics for the sys-
tem. Not wishing to re-invent the wheel,
existing systems were used so we did not
have to construct a full receiver system.
What was done was to use a 4046 IC oscil-
lator functioning at 35 kHz on one end and
45 kHz on the opposite end so as not to feed
back to its own system. The modulation and
RF driver for the LED is a 324 op amp and
an electret mic. The mic can be removed
and a computer sound card output can be
used as well to provide PSK-31 for some
very interesting applications.

In fact, Kerry N6IZW and [ have ac-
complished a 15-mile-path full-duplex-
operation FM narrowband communications
from Mt Palomar to Valley Center, using
the upgraded Laser optical system shown
here. Also tried was PSK-31 and computer-
generated QSL cards sent via slow scan
video. It was an exciting night demon-
strating the systems that Kerry N6IZW
had envisioned and developed.

Driving the transmitter, be it originally
an LED or, in our up-graded version, a
pocket laser, both are fed from the same
modulator oscillator at 35 or 45 kHz. The
35 kHz transmitter is made to function with
the opposite end receiver a 35 kHz photo
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detector. The opposite end transmitter is
on 45 kHz, so there 1s minimal crosstalk
between receive and transmit at either end
(10 kHz separation between Rx and Tx).

Now, the sneaky part in Kerry's design
is to feed the detected receiver (be it 35
or 45 kHz) energy and amplify it and drive
an SRA mixer’s IF port and feed the LO
port with a synthesizer’s 145 MHz RF sig-
nal source. This converts the 35 or 45 kHz
receiver photo detector output to the RF port
at 145.35 or 145.45 MHz, up-converting the
received signal for insertion into a 2-meter
HT for receiving narrowband FM with 5-kHz
deviation. This receive system works un-
believably well, but just remember to never
transmit on the HT — it 1s for receive op-
eration only. Transmit is the electret mic in
the power supply modulator for the LED/
laser.

The system looks like two 4-inch PVC
tubes spaced about an inch apart and a rifle
scope and newly added Laser pen transmit-
ter, beefing it up quite a bit over the original
LED transmitter system. (When using the
laser we cover up the LED transmitter and
its optics with a 4-inch PVC pipe cap to shut
the LED down.) Now comes the problem
of dealing with 4 tube-like structures: (1)
the LED transmitter, (2) The receive photo
detector, (3) The pocket laser, and (4) the
rifle spotting scope. Defining the problem
is like wanting to hold four pencils in one
hand and have them all be pointing in the
same direction.

But first, to envision the problem let's
take the four pencils, or actual devices we
described earlier, and make them a half mile
long, or even longer, and keep them all on
the same axis pointing at the same spot at

the remote target. It's obvious that some
help in calibrating this octopus is needed.

First, it's somewhat easy (o point one
object at a far source and center it up to
receive the lar transmissions, be it an LED
or a higher intensity pocket laser. Of course,
the farther the distance the harder this prob-
lem gets, and micro positioning is a required
function to make very fine adjustments in
both vertical and horizontal directions. To
add even more difficulty to this formula, you
need very beefy tripods for rigidity, and
even then they will still have some small
wiggles and nonsolid movements in them.
A lathe table would be excellent — but then
where would you park the crane to haul it?
A tripod, being what it is, will suffice and
allow us to aim one single target to align-
ment. Getting them all to the same spot is
the problem faced here.

One solution is to construct a simple 0s-
cillator at the system receive frequency
(35 kHz, for example) and mount it into a
tin can to serve as target to align the photo
detector and tin can’s LED together. Now
add a small automobile reflector in the same
lin can to serve as not only transmitting os-
cillator but also now reflecting the return
of the laser spot. The laser spot is much
more intense than the test LED in the tin
can and will override it when focused on
the laser. Using the positioning controls of
the tripod, align the detector on the LED,
and then turn on the laser and position the
laser’s right/left/up/down movement to
align the laser spot in the reflector in the tin
can while keeping the tin can LED aligned
with the receiver. Verify by shutting down

Continued on page 50
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Fig. 1. Schematic of 3555 oscillator circuitry, construction
mounted dead-bug style on copper circuit board as common

ground solder surface.

Asove & Bevonp
continued from page 48

the laser. Align the receiver and turn on the
laser and verify collimation between both
systems. Then align the telescopic rifle spot-
ting scope with both the receiver and the
laser spot to the rifle scope.

How far away the target is positioned is
a factor in how accurate you will be and at
what distance you will be in alignment. It’s
best to make additional long distance tests
on some targets (like a power pole trans-
former), as the gray surface gives a fair return
and shows up on distant targets reasonably
well. The “tin can™ can be positioned out
quite some distance and be hit with a well-
calibrated system. For example, an optical-
quality retro reflector positioned some 4 to
5 miles away can be regularly hit and return a
strong signal to the source for system per-
formance tests. For closer-in tests, the
simple tin can and auto reflector is just fine
for making system evaluations in a near range
of a hundred to several hundreds of feel.

If your system uses a |1 kHz tone detection
system, or something like our synthesized

—

up-converted receiver system oscillator of
higher frequency, the principle is the same.
If you transmit a laser or LED frequency to
a remote target and reflect it back to the
source, you can detect it when you are in
alignment between your receiver and
transmitter. How, then, do you construct

a simple, inexpensive oscillator LED’

transmitter reflector?

[ located a three-and-one-eighth-inch-
wide round reflector at our local Kragen
auto parts store. This reflector fit like a glove
into a 3-inch PVC splice union meant for
joining two sections of 3-inch PVC pipe. A
short section of 3-inch PVC pipe (about 6
to 7 inches long) is inserted behind the
reflector to position the reflector tight up
to the center ridge inside the splice union,
holding the reflector firmly. A rear 3-inch pipe
cap closes off the rear of the PVC pipe and
allows insertion of controlling electronics
inside the PVC pipe.

A high-intensity LED is selected for the
transmitter LED. By using four and a half
volts (3 AA cells) for a power supply, I drew
about 17 mA current through the LED I
selected. Pretest your LED portion of the

Quality communications
equipment since 1942.
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6830 Americana Pkwy.
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Fig. 2. Layout of construction of 3-inch PVC pipe, couplings and
end caps for housing reflector and electronics for test circuitry.
Reflector is pushed into coupling to touch against center ridge
held in place by 6-inch or so length of PVC pipe. Froni section of
coupling forms lens reflector shroud.

circuit first; mine has a 150 ohm resistor to
the anode of the diode to limit current. The
LED Kerry and I use is from Hosfelt Elec-
tronics, 1-800-524-6464, part # 25-339, and
about $5 each. Any other high-output LED
will be suitable. You might have to experi-
ment with your LED to set the desired
brightness and current through the LED for
the one you select. The driver circuit is noth-
ing simpler than a good old 555 timer that
uses three resistors and two capacitors be-
sides the 555 timer chip itself. The circuitry
is shown in Fig. 1. Place a 10 pF cap from
the positive battery line to ground. For
simple construction, wire the circuit dead-
bug style on a small piece of scrap copper
PC board. Position the chip upside down,
solder pin 1 to ground on the copper sur-
face middle, and position the other parts
accordingly.

Parts values for Fig. 1 go as follows (1-
kHz frequency/35-kHz): R1 — 22k/820Q;
R2 — 51k/33.3k; R3 — 50€2-150€2 (stan-
dard 502 LED used)/150Q (high-output
LED); C1 — 0.015 pF/0.0082 pF; C2 —
10 uF/10 pF.

I drilled a hole to position the large LED
in the center of the reflector. Carefully drill
a small hole first, and enlarge as required,
so as nol o shatter the reflector, I used au-
tomotive RTV to hold the LED in the cen-
ter of the reflector. When dried, attach two
wire leads and then heat shrink over the
leads. Verify diode polarity and attach in
series (0 the anode end a current-limiting
resistor from the earlier test for your selected
LED. Allow 24 hours for the RTV to set
solid before going further.

This is a good time to construct your 555
oscillator on a scrap piece of copper board.
The parts are not critical and can be trimmed
by extra capacitance or varying resistor val-
ues. The output of the oscillator on pin 3
can be measured on an o-scope or frequency



counter. If you can’t find an “N"-channel
enhancement-mode MOSFET like the
VNIOKM or VN5001A MOSFET, send
me $3 and I will send you a couple de-
vices from my junk box (new devices).
(Cost will cover postage and cost of jiffy
envelope.) If you need any other parts and
I have them, I will be glad to comply if 1
can. All other parts in this project are garden
variety ones.

[ selected 3-inch PVC pipe because it
fit the reflector I found in the auto parts
store. Use your resources, as nothing is
critical in construction or parts, be it op-
tics (reflector) or LED. A tin can or a
Pringles chip container might work well
for you. Just match up your reflector with
a container diameter and construct away.
One note of caution is that if you use a
filter over your photo detector, make sure
the LED vou select works in the range of
vour filter. Our laser and LED transmit-
ter works at 650 Nm, a very RED beam
of light, and our filter 1s 5 Nm wide.
Some lasers are 623 Nm, and they never
make it through the optical filter. Just
check out what you have.

The 3-inch PVC pipe solved many
problems, like centering the reflector in
the housing, and the rear section on PVC
pipe gave room to put a small plastic box
for the PC board. I rubber-banded the
three “AA™ cells to the plastic box for -
gidity. Then I cut some packing foam to
protect the rear of the reflector and LED
wiring coming out of the center of the re-
flector from the battery and oscillator box
banging into it. Some extra foam over the
far end to keep things from moving
around finishes out the circuitry, save for
an on/off switch on the rear cover. Use a
locking toggle swilch, if you can find one
— it will save you on batteries. See Fig.
2 or Photo B for construction of my os-
cillator system using the 3-inch PVC
plumbing pipe and fittings.

Be it a 1-kHz laser system or a system
like ours, the addition of a real retro reflector
surplus can cost $95. One retro reflector
(63.5 mm diam. ) source is the Surplus Shed.
part #L1792, [http://www.surplusshed.
com], or 1-877-778-7758 for surplus optics.
The retro reflector is actually a trihedral
prism that reflects any beam entering it
back to its source regardless of the prism’s
orientation. Kerry and I use a slightly
different trihedral prism for our 5-mile test
range described earlier. The reflector at the
auto parts store cost $1.99 for two of them
— quite a bargain. While it's not a retro
reflector, the automobile-grade reflector
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Photo A. Picture of new laser LED transceiver system at WB6IGP. Electronics and 4-
inch Fresnel lens inside white 4-inch PVC tubing. PVC coupling sleeves and short sec-
tions of pipe and end caps used to create compartments for electronics. Bottom right:
photo detector, left: LED transmitter. Top center: spotting scope; just below; laser inside

beam expander, laser transmitter.

suffices for closer work and confirms ba-
sic alignment of your optics and lasers all
in one test box. The reflector is simple to
construct and will serve well until you can
upgrade your system to greater distance
and possibly a retro reflector in your test
Kit.

NOTE: The original article covering the

LED transceiver was published in 73
Magazine, Parts 1. 2. and 3 were in June,
July, and August 2000. If you have any
questions about this optical, or any other
subject, send an E-mail to my address at
[clThough@ pacbell.net], and I will try to
answer them as best I can. Best 73, Chuck
WB6IGP.

Photo B. Optical reflector in housing with high-output LED in center of reflector. Elec-
tronics in rear of housing pipe containing 555 timer chip running at 35 kHz rate to drive
LED transmitter. LED used from Hosfelr Electronics, part #25-339; cost, about 35 each
{( 1-800-524-6464). Other LED diodes suirable.
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Radio Direction Finding

Joe Moell P.E. KOOV

P.O. Box 2508

Fullerton CA 92837

E-mail: [Homingin@aol.com]
Web: [hitp://www.homingin.com]

Squegging: Now It Helps Us Track the Birds

You have acquired a signal. You have taken a radio direction finding (RDF) bearing. Now
vou're ready to track it down or make a report. But wait! Are you sure that this signal is

what you're looking for?

ormally, it’s obvious when you're

tracking the right signal. On a trans-
mitter hunt, you recognize the distinct tone
box that the hider uses. A repeater jammer
may have a distinctive voice or other signal
characteristic, such as hum. At other times,
it's more difficult and uncertain.

You hear dead carriers or short
“kerchunk™ signals. Are they all coming
from the same source? What do you do
when someone claims that he didn’t do the
jamming. because someone else was play-
ing recordings of his voice? In such cases,
measurement of subtle signal characteris-
tics such as frequency shift during key-up
can determine the truth. These “transmitter
fingerprinting” techniques have been
described previously in this column.'

For some commercial applications, a dis-
tinctive signal is mandatory, so it is designed
into the transmitter. For example, the LoJack
Vehicle Recovery System enables police to
use Doppler direction finding for tracking
down stolen cars. Each hidden vehicle

transmitter sends a unique ID code, posi-
tively identifying the vehicle and permitting
authorities to track multiple vehicles at the
same time.’

In wildlife management, some tracking
transmitters send ID. But most radio tags
for birds and small mammals don’t. These
little devices must put out a signal to a
ground range of a mile or so for up to a year
or more, yet weigh only a few grams, in-
cluding battery. To do that, most of them
consist of simple blocking or relaxation os-
cillators with only a few discrete compo-
nents. You may hear the term “squegging
oscillator” used to describe them.

Too much feedback

Early regenerative receivers used positive
feedback to increase gain and sensitivity
without adding expensive tube stages. If
you adjusted the controls for too much
feedback, the radio would intermittently
squeal or make a put-put sound, called
“motorboating”™ or
squegging. The ad-
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dvne receivers took
squegging out of the
vocabulary of most
radio enthusiasts.,
g But in today’s wild-
Rser=100 life radio tags, this
phenomenon is still
put to good use.

If vou set out to
design a transmitter
that pulsed on for a
few milliseconds
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every second or so,
N your first concept
might have two

Fig. 1. Schematic of a squegging Hartley oscillator as displayed

in SwitcherCAD IlI for Windows.
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stages, a keyer and
a transmitter. Maybe

you would pick a timer IC such as the ven-
erable 555 for the keyer and a transmitter
IC such as the MC2833. I use just such a
10-milliwatt mini-T for everyone to test
their RDF antennas before our southern
California radio-orienteering events. But
with all the other discrete components
needed to support these ICs, there is no way
to make that design tiny and lightweight
enough to put on a small bird.

A squegging oscillator is an elegant two-
for-one solution to the problem. Fig. 1
shows how simple 1t can be. If you have
studied for your Extra Class ticket, you'll
remember that a Hartley oscillator has a
tapped inductor that provides feedback to
sustain oscillation. (And if you took your
test 25 years ago as 1 did, you'll remember
having to do freehand drawings of Hartley
and Colpitts oscillators as part of the test!)
L1 and L2 form the tapped inductor in this
case. Both are wound on the same form for
tight coupling. indicated by coupling factor
(K) of 0.98 in the schematic.

The combined inductance of L1-L2 is
resonated by C2 to set the oscillator’s RF
output frequency. The RF would be continu-
ous if feedback conditions were stable. But
in this circuit, C1 charges in just a few RF
cycles and saturates the transistor, then dis-
charges more slowly. The result is pulsed
oscillation, as shown in the waveforms of
Fig. 2.

Figs. 1 and 2 were created in Switcher-
CAD 111, a freeware circuit analysis program
based on the classic SPICE analytical en-
gine. To learn more about squegging oscil-
lators, download the program,” input this
circuil, and run a transient analysis. Then
try varying the component values to see
what happens to the RF pulse rate, pulse
duration, and RF frequency.

The output of this rudimentary L-C
Hartley oscillator has very high harmonic
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Fig. 2. Transient analysis output ﬂf SwitcherCAD shows the
pulsed RF oscillation that trails off and stops after eight cycles,
then repeats at regular intervals.

content, as the lower trace of Fig. 2 shows. It would also have very
poor frequency stability in an animal tag, due to temperature
changes, varying proximity to the critter, coil movement, and
battery voltage sag.* Micro-tags for research solve those problems
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F:g 3. WaveSurfer display of an owl radm mg A: rhe top, a train
of pulses, precisely spaced. At bottom, a close-up of a single pulse.
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F ig. 4. It’s easy ro see that this volunteer’s WAV fi Ie' is not from an
actual radio tag, even though the clicks sound somewhat similar.

with crystal-controlled oscillators, but their pulsing scheme 1s
almost the same. The characteristics of the pulsing can be used as
a form of 1D.

Was that really an owl?

Since 1998, I have been asking hams and other monitoring en-
thusiasts to carefully tune their VHF receivers in hopes of picking
up radio tags on migrating Burrowing Owls. Researchers in Canada
and Washington state use these transmitters to keep track of
hatchlings as they move away [rom their parents after fledging.
When these owls head south for the winter, they travel too fast
through bad weather to be followed with aircraft. In addition to
hams along the anticipated migration path listening for the tag
signals, I hoped that RDF-equipped hams would then track the
signals for positive verification of the birds.

The first winter, one signal-heard report was received from Texas,
In the next year, three reports came in from locatons ranging from
Arizona (o Arkansas. As I write, this fall’s effort has only been
under way for eight weeks. and six reports have come in already.

The good news is that there are now many hams who are willing to
do VHF monitoring. The bad news is that relatively few of them can
do the direction finding. That makes it important to verify the signals
in other ways. There 1s a sound file (OWL.WAV) of an actual Burrow-
ing Owl radio tag at my Web site, and some hams have reported sig-
nals that sound “just like the file.” But were they? This year, I have
asked each respondent to provide cither WAV [liles or a cassette
tape of what they heard. There have been differences in every one
I have received so far, sometimes subtle and sometimes glaring.
54 73 Amateur Radio Today = January 2003

There are lots of sound analysis programs for PC, Mac,
and other platforms. Many are freeware or inexpensive shareware.
I am using WaveSurfer 1.4.5 from the Center for Speech Technol-
ogy in Stockholm, Sweden.” It directly opens WAV files and per-
forms both time and frequency domain analysis. Fig. 3 is the
WaveSurfer display of an actual owl tag, taken from the audio
output of a receiver in the SSB/CW mode. RF pulses are 20 mil-
liseconds long and about 1.5 seconds apart, with no variation in
duration or rate. Notice the downward “ult” of the pulse envelope,
which is characteristic of the diminishing output of a squeg-
ging oscillator. Also notice the 30-millisecond “rat-tail” after the
pulse, caused by lingering low-level operation of the oscillator.

Compare this actual ow! tag signal to Fig. 4, a file sent by a ham
shortly after this year’s announcement went out. When I played the
file, the transmissions sounded more like clicks than beeps, and the
pulsing rate seemed somewhat irregular. The WaveSurferdisplay shows
why. In the top trace, the pulses are not evenly spaced over time. In
the expanded trace on the bottom, each pulse 1s only a single cycle.
It's probably some sort of quasi-periodic noise.

My ears were enough to quickly rule out that file as a pos-
sible owl tag, but the signal of Fig. 5§ almost had me fooled. I
was suspicious, because the pulses were oo “clean™ sounding
and their rate was more rapid than anticipated. Sure enough,
WaveSurfer showed that the blips were exactly one second apart,
as if from some clock device. The pulses were oo long (80 mil-
liseconds), too square (very sharp rise and fall of the RF enve-
lope), and there was no rat-tail. So this signal isn’t an owl tag,
unfortunately.
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Although not shown in the figures,
WaveSurfer will perform fast Fourier trans-
forms (FFTs) of the WAV file to display
audio frequency components versus time.
The pitch of a tone burst on a CW receiver
varies with the BFO setting, but observing
the steadiness of that tone might further
refine the ID process. Try it.

Latest owl update

In previous years, hams helped determine
that Burrowing Owls hatching during sum-
mer months in the Canadian provinces of
Saskatchewan and Alberta travel over cen-
tral states from North Dakota to Oklahoma,
ending up in southeast Texas and northern
states of Mexico. They sometimes fly over
2,000 miles to their winter homes. For the
first time since 1998, there weren’t any
tagged Canadian owls to track this fall, so
our listening effort has shifted to owls
banded on both coasts.

Vicki Garcia at the College of Agricul-
ture and Life Sciences at University of
Arizona writes, “We’d like to thank all the
volunteer monitors who participated last
year. This year, we put out about 85 trans-
mitters and have been tracking our Bur-
rowing Owls until they leave our study
area in eastern Washington state. Fifty-
three are still thought to be active. The
batteries should last for about 6 months,
and we transmittered owls from June to
mid-August, 2002.

“We have very little new information
about migration. We did get one band re-
turn in the San Francisco area from an owl
that was banded at a nearby study area. We
also got one band return in Montana from
an owl banded at the same study area. There-
fore, it may be possible that migration routes
exist both to the southeast and southwest of
our owls” original site (Grant and Adams
counties in eastern Washington). We could
potentially find migrants from our study
area 1n any state west of the Rockies.

“Even one finding would be very valu-
able to us and would add an additional piece
to the puzzle. Although the possible area is
huge, we hope that the greater number of
transmittered birds, coupled with increasing
numbers of volunteers in a wider geographic
area, will eventually lead to some findings.”

Burrowing Owls aren’'t the only
Strigiformes being tracked by volunteers.
We're also helping Scott Weidensaul of
the Ned Smith Center for Nature and Art
in central Pennsylvania. He writes, “Our
first three radio-tagged Northern Saw-
whet Owls are headed south. We tagged
them with 1.9-gram radio transmitters on
October 14, 2002, but they lingered for

almost three weeks before leaving, a testa-
ment to the warmish weather we had most
of October. All three are females. The first
two are immature birds, and the last one is
a three-year-old. There will be more in the
coming weeks. Frankly, since I'm interested
in their behavior before they leave, I'd be
happy if they stuck around for weeks like
the last batch.

“The Saw-whets, which weigh barely as
much as a robin and stand just 8 inches tall,
were tagged in Schuylkill County, Pennsyl-
vania, about 15 miles north of Reading.
They are expected to either continue south
through the central and southern Appala-
chians. or to move south and east into the
Piedmont and coastal plain. It is believed
that most Saw-whets migrating through
Pennsylvania spend winter in the mid-At-
lantic states from Maryland to the Carolinas.
But little is known about their winter range,
and the tagged owls may show up anywhere
between the Mason-Dixon Line and Ala-
bama or Georgia, and west through the
Appalachian and Cumberland plateaus.

“The Ned Smith team'’s research focuses
on how the owls behave and live during the
periods when they take a break from active
migration, what scientists call ‘stopover,’
which may last days or even weeks. Owls
that are caught twice within a couple of days
are the ones being fitted with radios, in the
hope that they will stick around at least a
few days more, giving researchers a chance
to study their habitat use, roost selection,
and diet. But once they move south again,
it is possible that hams and VHF monitor-
ing enthusiasts will pick up their signals,
providing valuable information about where
they eventually wind up.

“The Saw-whet Owl, named for a rarely
heard call likened to a file ‘whetting" the
teeth of a saw, is a small forest-dwelling bird
that preys primarily on mice and small ro-
dents. It breeds in thick forest across southern
Canada and the northern USA, and down
the Rockies and Appalachian mountains.
Secretive and rarely seen, it is more often
heard; the male’s territorial call is a repeti-
tive tooting, very much like the back-up
alarm on large trucks. Transmitters are
mounted on the owls using a figure-eight
harness made of elastic beadwork cord,
designed to allow the transmitter to fall off
after several months.”

Will it be a “Homing In"” reader who
makes the first verified intercept of a mi-
grating Saw-whet Owl tag? If you're in
the target area, please spend some time lis-
tening. Better yet, build an RDF antenna for

Continued on page 57 | |
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K.I.S.S. Trickle Charger
continued from page 24

Now you see why I do not have de-
finitive information to offer on this
method. All of my research so far
seems to lean in the positive direction.
So far I have not found any negative
aspects.

I would love to hear your comments
on this article.

Many thanks are due to Angelo
Polvere KA9CSO, Harry Gilling
WOIIB, John WA9JBT, and Ron Remus
WBYPTA. for helping with the editing,
proofreading artwork, construction,
and photography for this article.

Experimenting with

Hall-Effect Sensors
continued from page 28

the sensor’s nominal output is high
with respect to common ground, resis-
tor R3 will require a shunt to raise the
voltage at pin 3. If the output is lower
than common ground, then the shunt
will have to be placed across resistor
RS5. The actual value of the shunting
resistor will have to be determined
experimentally, but in my case the
value was 22k.

Controlling the op amp gain would
be important only if a specific sensor
output voltage ratio was desired for a
given experiment. For my experi-
ments, [ operated the circuit at maxi-
mum gain to achieve maximum VOM
response.

For source power, [ used a 15V split
voltage power supply with the intent of
giving the op amp the best opportunity
for a linear output response as a function
of the input signal level.

Controlling the supply voltage value
was also critical to the voltage applied
to the sensor. In order to provide a stiff
supply for the sensor, zener diodes
were used to divide the supply voltage.

In my experiment, I chose a pair of h

matching zener diodes having a volt-
age near 5.1 V. The ultimate objective
was to place the sensor supply voltage
at a value near 5.0 V and to set the
sensor’'s QOP output voltage close to
zero volts with respect to common
ground. With a sensor QOP output
96 73 Amateur Radio Today * January 2003

voltage slightly above Vec/2, balance
compensation was required as discussed
earlier.

Conclusion

Please examine the listing of appl-
cations for a Hall-Effect sensor and
develop some uses for ham radio.

It was both fun and interesting for
me to experiment with an element of
technology that I hadn’t experienced
previously. Learning even a little bit
about “strange” technology opens up
your imagination for applications that
will support ham radio projects and
perhaps make our life easier.

My suggestion is to develop some
simple experiments for devices not
currently understood. You'll be amazed
at the exhilaration you get with the

L ]

new experience! £

—

2m FM Ham History 101
continued from page 39

in parking lots to make the exchanges)
and few met with any expense. Con-
cord gave its 31 input to Graylock:
Graylock was now 31-91. Waltham
gave 1ts 34 input to Concord; Concord
was now 34-94. Graylock gave its 04
input to Waltham: Waltham was now
04-64. Agreement and consistency!

Today, 600 kHz splits are the norm
nationwide, and that frequency split is
preprogrammed in all our radios. Now
you know why.

Originally published by the author
in The SPARC, newsletter of the Boston
Amateur Radio Club. 73]

To the Rescue
continued from page 40

[ can’t remember the search-and-res-
cue worker’s name, but I sure remember
what came next.

While the search-and-rescue mem-
ber was on his way to the airfield, the
second tow truck armved. The driver
pulled his truck up to the end of the
muddy road and got out.

“What happened?” he asked the first
tow truck driver.

“I'm stuck,” was the answer.

The second tow truck driver pulled
his truck back next to the first one. His
tires then did the spinning-in-place
thing, making him so frustrated that
smoke practically came out of his ears.
He jumped out of the truck and went
over to my father.

“Is this your property?” the second
driver asked.

My father very calmly said, “No.”

The two tow truck drivers stepped
off to themselves and had a short con-
versation. You can probably guess just
as good as I can what they were saving
to each other. But they wouldn’t be
stuck for all that much longer.

The search-and-rescue worker fi-
nally arrived and drove his four-wheel,
diesel-powered work truck into the
mud. But he didn’t get stuck! Thank
you, search-and-rescue.

The S&R man had a winch on the
front of his truck. He hooked up the
winch to the second tow truck and
pulled it out. Then he hooked up to the
first tow truck and pulled him out.

After the tow trucks left, we had a
pretty good laugh.

The best thing about my experience?
[ didn’t have to pay to save the two
tow trucks.

Next time I go to fly my remote-con-
trolled glider, I will make sure to do it
on a dry day. I will make sure to drive
on solid ground, too. I don’t know if
my experience 1s a first, but I will
never forget how much two meters
played an important part in the “fun.”

(Ed. note: Another part of the fun of
this article, you can't see — it’s been
edited out. Like most of our authors —
and we hasten 1o say that, because by no
means do we mean to make fun of or
criticize him — KE6FBO made some
minor spelling ervors in his original
manuscript. In this case, though, Peter
accidentally misspelled “winch” with an
“e"”. So, on first reading, we were
greeted with wenches tied 1o trees,
mounted on trucks, and so forth — at
least we hope he meant “winch.” )

We pay SCASHS
(well, check)

for articles!
SEND FOR *"HOW TO WRITE FOR 73"




ON 1HE Go
Continued from page 45

connection points. I ran one rope to a sec-
ond floor window, another to a pole in the
back yard. I then ran the antenna back to
the house, giving me (roughly) a square —
actually, more of a rhombic, but you get the
idea. It was nowhere near an ideal installa-
tion. The documentation recommends that
the antenna wire be at lest ten feet off the
ground. In my configuration the one leg of
the loop was less than ten inches off the
ground. However, I told myself, this is prob-
ably more closely similar to how the
STEALTH would be installed during a real
emergency.

I connected the two ends of the loop to
the Smartuner and ran the coax nto the
house. The coax has the connections for the
12 volt power supply connected to the cable,
so all the terminations end up in the same
place. After connecting those, I went up to
20 meters and listened around. From read-
ing the manual (yeah, I actually do that), I
knew that the tuning process doesn’t begin
until a transmitted signal is detected (for-
ward RF). There was a bit of QRN on the
band, but I looked for a clear frequency, hit
the mike, and ID’d. Within the time it took
to give my call, the match needles on my
SWR meter showed that the forward power
had climbed and the reflected power had
dropped with less than 1.5:1 SWR. Al-
though it went by briefly, it appeared that
the starting SWR had been greater than 3 to
1. The tune-up was significantly faster and
more accurate than I can do using a manual
tuner, even if I know what the settings are
supposed 1o be. Fairly impressive, I must ad-
mit. Naturally, once tuned, the antenna per-
formed better on receive as well as transmit.

Over the next few weeks I tried the
STEALTH antenna in comparison o my
trusty dipole, switching back and forth be-
tween the two. While it’s true that the di-
pole works a bit better, it’s also much higher
and, being horizontal, is less subject to elec-
trical noises. It also took considerably
longer to assemble and erect the dipole. On
a performance output per unit of input basis,
the STEALTH holds 1ts own.

There are a number of ways that the
STEALTH can be constructed. A single loop
is the preferred method. The polarization of
the antenna is an important consideration
since the signal orientation is perpendicu-
lar to the plane of the loop. If the antenna is
positioned in a vertical orientation, the ra-
diation will be horizontal with a pattern
more useful for working stations at greater
distances. A horizontal loop can be used
for shorter distance operations, generally

accepted to be less than 500 miles. If space
considerations prohibit a single loop, a
double or triple loop can be used, although
this will reduce performance. Usually
multiple loop configurations are used in-
doors. The most interesting approach 1s a
four-loop approach that uses four broom-
sticks as the form. The handle ends are
connected together in a cross and the
bristles act as separators to keep the loops
from touching. A truly creative approach.

Although I tend to focus on the benefits
of this product for emergency operations, if
you are in a location wherein antennas are
a problem, this may be a viable answer. An
80 foot loop antenna such as the STEALTH
can be easily concealed and yet permit op-
erations across the high frequency bands.
It would also be an ideal addition to the
gear for vacation time, allowing some
quality operations from a campsite or
summer cottage with only a minimum of
effort.

SGC products, including the STEALTH
antenna are available from your favorite
ham radio dealer. You can check out this
and the other SGC products at their Web
site. If you're interested, you may find 1t
useful to download the manual for more
information. They have a comparison
chart that shows the features of their en-
tire range of Smartuners, so if your needs
are a bit different, you may want to check
that out.

For emergency operations, the STEALTH
antenna provides a great solution, and the
time to prepare for an emergency is when you
have plenty of time. Besides, this antenna 1s
just plain fun to play with.

SGC

P.O. Box 3526

Bellevue WA 98009

425-746-6310

[sec@sgcworld.com]
[www.sgcworld.com] 73]

altitude, and swore off MREs. For us
flatlanders 1t was an adventure. We hiked
deeper into the Pecos Wilderness to
Hamilton Mesa at 10,400 feet on the final
day. The walking was actually getting easier.
We had finally adapted to the lack of air,
and liked it. For Bill, I guess 1t was just a
stroll in his back yard, and a beautiful one
il 1s.

Straight key night on OSCAR

You are invited to participate in the 30th
annual Straight Key Night (SKN) on OS-
CAR. conducted by AMSAT. It's easy.
There is no scoring and no logs. Simply
operate CW on any OSCAR satellite, using
a straight hand key from 0000 UTC to 2400
UTC on January 1. 2003. Work as many
SKN stations as vou can. The moon (OS-
CAR 0) also counts.

Each participant is asked to nominate one
of the operators for “Best Fist.” Send your
nomination to Ray W2RS at [w2rs@
amsat.org]. Those nominated will be rec-
ognized in the AMSAT News Service Bulle-
tin for early February, and also in the
AMSAT Journal. Blow the dust off that
straight key and join us. 73]

HaMsATS

continued from page 47

to adjust frequencies, the printed predictions,
my watch, and the tree limbs that were trying
to eal my antenna.

Results

We never got our bear. In fact, we never
saw one. This was probably good. The pa-
per targets that we set up at base camp were
our trophies. We did make some excellent
contacts from some very remote places via
UO-14, had fun, almost got used to the

HoMming IN
continued from page 55

the tag frequencies so you have a chance ol
gelting a visual sighting.

Your scanner or extended-range hand-
held amateur radio transceiver, plus an
outside antenna, are all you need to join in
this volunteer effort. Washington Burrow-
ing Owl tags are between 150-152 MHz.
Saw-whet owl tags are near 172 MHz. Ex-
act frequencies, antenna ideas, and more
information about the project are at the
“*Homing In" site. You can also join the
BIOTRACKERS E-mail list for latest up-
dates and discussions of wildlife tracking
lopics.

Notes

1. See “Homing In” for November 1994,
“Testing the Motron Fingerprinter.”

2. See “Homing In” for May 1991, “T-
Hunting Stolen Cars.”

3. PC (Windows) version available from
Linear Technology at [http://LTspice.linear-
tech.com/software/swcadiii.exe].

4. But it's stable enough for the Electronic
Golf Ball. Take a look at U.S. Patent
3,782,730 at [httpz//www.uspto.gov/patit/].

5. Download at [http://www.speech.
kth.se/wavesurfer/].
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continued from page 7

But when they looked more closely, they
found that, despite producing an oscillating
signal, the circuit itself was not actually an
oscillator. Instead, it was behaving more like
a radio receiver, picking up a signal from a
nearby computer and delivering it as an output.

In essence, the evolving circuit had cheated,
relaying oscillations generated elsewhere, rather
than generating its own.

Layzell and Bird were using the software to
control the connections between 10 transistors
plugged into a circuit board that was fitted with
programmable switches. The swilches made |t
possible to connect the transistors differently.
Treating each switch as analogous to a gene
allowed new circuits to evolve. Those that os-
cillated best were allowed to survive to a next
generation. These fittest” candidates were then
mated by mixing their genes together, or mutated
by making random changes to them.

After several thousand generations you end
up with a clear winner, says Layzell. But pre-
cisely why the winner was a radio still mystifies
them.

To pick up a radio signal you need other ele-
ments such as an antenna, After exhaustive test-
ing they found that a long track in the circuit board
had functioned as the antenna. But how the cir-
cuit “figured out” that this would work is not
known.

“There's probably one sudden key mutation
that enabled radio frequencies to be picked up,”
says Bird.

Thanks to New Scientist, via Duncan Graham-
Rowe, via BJ Joseph K8LIX, via The Tuned Cir-
cuit, bulletin of the L'Anse Creuse (MI) Amateur
Radio Club, October 2002.

Answering An
Age-Old Question

Jules-Henri Poincare was dubbed by E.T. Bell
as the "Last Universalist™: a man who was at ease
in all branches of mathematics.

Poincaré was also a 19th-century professor
of astronomy who made fundamental contribu-
tions regarding the motions of the planets. He
went on to found the field of topology, a branch
of geometry, and even competed with Albert
Einstein in the study of relativity.

Before Poincaré, mathematicians fully under-
stood two-dimensional space, such as the
Earth’'s surface, and could list all the possible
shapes of two-dimensional surfaces and use
mathematical calculations to distinguish be-
tween them. But the math mystery Poincaré
raised regarded the properties of three-dimen-
sional space. His question, or conjecture, was
whether the two-dimensional calculations could
be easily modified to answer similar questions
about three-dimensional spaces.

He was pretty sure that the answer was yes,
but couldn't prove it mathematically. Nearly 100
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years later, math whizzes remain stuck, except
for one. His name is Martin Dunwoody.

Dunwoody is described as a British math-
ematics expert. His answer is barely six pages
long and only an outline. And as you might ex-
pect, Dunwoody's solution — complete with
formulas and diagrams — has been praised and
challenged in England.

No, we will not try to explain all the math
here. What is interesting is the reaction of the
scientific community. Professor lan Stewart of
the University of Warwick, one of Britain's most
respected mathematicians, calls it the first good
shot at this problem in years. But Colin Rourke,
another University of Warwick mathematician,
disagreed. Rourke says that when he raised
a problem in the solution, Dunwoody admit-
ted on his Web site that it could be difficult
to overcome.

Once the math community has accepted the
solution, the Clay Mathematics Institute in Cam-
bridge, Mass., must conduct its own review.
Only if that proves successful will Dunwoody
be rewarded. And if the reaction of the British
math professors is any indication, this contro-
versy could rage on in math circles for years.

And, even if Dunwoody continues to refine
his answer and eventually is proven correct, it
could be a long time before it's official. First,
he must get it published in a mathematics jour-
nal, and then undergo a two-year waiting period
of international review.

Thanks to Science Today, via Henry Feinberg |'

K255Q in Newsline, Bill Pasternak WABITF,

editor. H

NEUER SAY DIE
continued from page 41

the stuff we’'ve been buying has “China”
stickers, nothing has any “Russia™ stickers on
IL.

So much for socialism. Humans just don’t
perform well using the ant or bee way of hife.

Getting Out the Vote

Saddam seems to have solved one of the
major problems of democracies. He also
solved the problems of negative candidate
advertising and keeping people up election
night waiting for the results. How about his
getting 100% of Iraqis to vote? And, even
better, to vote for the only candidate? No
write-in candidates in Iraq! No live ones,
anyway.

America’s Strength

The strength of America is not the
Fortune 500 corporations, each with
thousands of employees. Our real strength
is in our millions of small businesses,
over half of which (54%) have fewer
than five employees. They're what makes
it so we have the highest standard of living
in the world. They're why we can afford

the strongest military in the world. We're
able to spend more on our military than the
next 15 countries combined. Our small
businesses are why America is now the
world’s only superpower. They're what
I'm determined to help grow as a group.
They re our entreprencurs.

Alas, our universities do not teach the
things small business owners need (o
know. Their courses are aimed mainly at
preparing grads to work in large corpo-
rations, the government, or to teach. 1
went through that mill 60 years ago. The
president of the student body at my old
school recently confirmed that “nothing
has changed.”

Our superpower might is comforting.
but in the long run we’ll have a more
peaceful world if we help ease world
poverty and ignorance instead of trying
to stomp out the fighting that results.

My sneaky plan is to encourage business
incubator growth in thousands of towns 1n
America. These would help finance (with
state funding help) and manage promising
new business enterprises.

Business Incubators

Even up here in rural New Hampshire
we have around 200 towns large enough
to support business incubators. If' each
incubate an average of ten new busi-
nesses a year, we'd have 20,000 new
businesses In ten years.

Now. if New Hampshire, with less
than 1% of the U.S. population, can gen-
erate 20,000 new businesses, the whole
country should be able to generate over
two million by the time the Mayan calen-
dar ends in 2012.

My Improving State Governments book
goes into the details of my small-town
business incubator proposal.

Global Poverty

Since there 1sn’t anything that any ot
us can do about it, what do we care if
73% of the people in Mali earn under a
dollar a day and 58% are illiterate? Or
Pakistan has 57% illiteracy? Or that
most of the Third World isn’t doing
much better?

These people need education and a
way to make money. In that order. And
this is something that the world’s only
superpower (us) could easily handle.
And it sure would be a lot cheaper than
getting involved with more wars. Better
yet, the payoff would be more markets
for American products and technology.

By making inexpensive first-rate
education available wvia interactive
DVDs, we could sow the seeds of suc-
cess. Then, with micro-loans for really
small businesses and larger loans avail-
able through business incubators, we’d
start them building the small business



foundation that 1s the real strength of any
country.

What would it cost for us to start setting
up baby-care centers in Third World coun-
tries where babies could be taught their
native language, English, and maybe a
few other languages during the year or two
when they re able to easily learn them?

Well, you get the idea.

Therblig

Whazzat a therblig? Aha, you haven't
read the book or seen the movie Cheaper
By The Dozen. Or read a book on time
and motion study.

What's time and motion study? It's the
tool efficiency experts use to speed up
repetitive tasks. The pioneer 1n the field
was Gilbreth, who modestly gave the
name “therblig” (“Gilbreth” backwards

. well, sorta) to the basic elements of
any repetitive action.

With people it’s a Mars-Venus thing.
with women tending to be patient and
men tending to be impatient. Well,
women have to be basically patient in
order to deal with their children.

So where'm I going with this? Well, it
started out when I woke up one morning
and the first thing I did was rewind the
video tape I used to capture the George
Noory Coast-to-Coast radio talk show. It
used to be the Art Bell (W60BB) show,
but Art several months ago fell off a tele-
phone pole while putting up an antenna
and hurt his back. Since then he’s not often
been well enough to host his old show.

The show, which runs for four hours a
night, every night, keeps millions of
people up listening. Here in the East it
runs from one to four a.m., hours that
few working people can listen, so the au-
dience tends to be mainly the elderly
with insomnia, long distance truck drivers,
and prisoners.

Which is a pity, because the show often
features some ver-r-r-ry interesting guests
that you're unlikely to hear anywhere else.

['ve solved the problem of listening to
the four-hour show without losing four
hours sleep by taping it with my VCR.
This makes it so I can fast-forward
through the half-hourly news and commer-
cial breaks. Further, since the first hour al-
most always is used to air random listener
call-ins, I start taping with the second hour.

The fourth hour is usually used for listen- |

ers to ask the guest questions. By then the
guests have to have covered their subject
of expertise, so | tape the last hour, but
seldom bother to listen to 1it.

The news and commercials take up the
first twelve minutes of every half hour,
so that leaves 18 minutes of actual guest
interviews every half hour. Times two
hours is 72 minutes. So I'm able to keep
up with the work of a long stream of ex-
perts while I fix and eat breakfast and

lunch. Or while I'm collating the pages
of one of my books.

The show 1s broadcast on over 550
stations weeknights, and a few less on
weekends, when Whitley Strieber and
Barbara Simpson are the hosts. 1 can
hear the show on about 20 stations as |
tune my AM radio dial.

You're missing a lot of information
that you aren’t going to get from the
regular media — interviews with experts
on crop circles, UFOs, contactees, re-
mote viewing, time travel, and a lot of
health info that you're unlikely to hear
about anywhere else. You know, the
stuff I write about.

Gilbreth would be proud of me listen-
ing to Coast-To-Coast AM on my TV set
while I eat breakfast, with me collating
book pages as I chew each bite.

Rocket Scientists

Hmm. let’s see now — in 1999 the
$125 million mission to Mars crashed.
They said that was caused by Lockheed
using English instead of metric measure-
ments in some of their calculations.
D’uh? And in the same year Lockheed
put a military communications satellite
into an unusable low-Earth orbit instead
of the wanted geosynchronous orbit. Just
a little software error. D’uh? And in the
same time frame five out of 25 launches
failed due to design errors.

While our military are busy dreaming
up more and more uses for satellites, a
generation of space scientists 18 retiring
or losing their jobs as the industry shrinks.

Gee, weren’t we lucky thirty years ago
when every one of those Apollo Moon
mission rockets performed so perfectly?

Parkinson’s

Recent research into Lou Gehng's
Disease (amytrophic lateral sclerosis -
ALS) has found that it’s caused by a bac-
terial nucleic particle called a myco-
plasma. This was also found to be the
cause of chronic fatigue syndrome and
Parkinson’s Disease.

And the cure? An immune system—
enhancing diet.

Gee, what a surprise (not).

And how does one enhance their im-
mune system? By not eating anything
the immune system reacts to as toxic.

Sonograms

The use of ultrasound during preg-
nancy has been termed one of the big-
gest uncontrolled experiments in history.
Now, finally, serious questions have been
raised about the safety of sonograms. It's
about damned time. We're finally starting

Continued on page 61
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PROPAGATION

Jim Gray |l

210 East Chateau Cir.
Payson AZ 85541
[akdhc2pilot @ yahoo.com]

Overall Improvement

Compared to last month, January should bring an improvement in overall conditions, but we’ll
still have numerous Fair-to-Poor (FP) and Poor (P) days to contend with.
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analysis programs available for your com-
puter such as CapMan, GeoClock, PropLab,
WinCap, VoaCap, and Beam Finder. They
range in price from free to more than $300,
so there’s something available for
everyone's budget. You can find a review of
many popular software titles on the Radio
Netherlands Web site at [hutp://www.rnw.nl/
realradio/links/html/software.html]. “73"
and Happy New Year!

Band-by-Band Forecast
10 and 12 meters

Worldwide opportunities can be found
from sunrise to sunset, but openings will be
narrow due to our short northern days. Once
again, southern Europe, the Middle East,
and Africa should have reliable openings
from sunrise through late morning. Central
and South America will dominate these
bands from mid morning through late af-
ternoon of course, but the South Pacific and
Asia should become fairly strong by sun-
set. Be sure to check the morning and
evening gray-line paths for strong propaga-
tion into areas that aren’t normally
accessable at other times. Daytime short-
skip will range from 1,000 to approximately
2,000 miles.

15 and 17 meters

As on ten and twenty, your openings will
follow the sun and occur from sunrise to
mid-evening, Southeasterly through south-
westerly paths will be the strongest and most
predictable but some northerly areas will
begin to compete as the month progresses.
Southern Europe should often be workable
before noon but North Africa and the Middle
East will be easier targets. Central Africa
may also become readable just before noon
but South African stations usually don’t
connect until after lunch. Pointing south, the
Caribbean, Latin America, and South
America should be a “no brainer” from
just past noon into the evening. Look for
traffic from the South Pacific, Australia, and
Southeast Asia for a few hours after sup-
per. Short-skip will average from 1,000
to 2,200 miles.

20 meters

Good DXing should be available around
the clock. Look for peaks just after sunrise,
during the late afternoon, and again in the
early evening. Try Australia from sunrise
to mid-moming, Europe from mid-moming
through early afternoon, and Africa in the
late afternoon. Central and South America
should be open most times except around

sunrise. Asia and the Orient will only be
available to night owls. Early risers might
try long paths across the Antarctic into
southern Asia and the Near East. Short-skip
can range from 500 miles during the day up
to 2,100 miles at night.

30 and 40 meters

Good worldwide opportunities can be
found during the hours of darkness. Central
and South America will be the dominant
stations, but if you live east of the Rockies
you may find Europe and the Middle East
good temritory between sunset and midnight.
Operators in the western U.S. will find the
best signals in Central and South America
although the Middle East may be workable
for a few hours around mid-evening. Japan
and Australia will also be workable, but only
during the hours when most of us in the U.S.
are asleep. Skip distances will fluctuate be-
tween 750 and 2,000 miles at night and will
be under 1,000 miles during the day.

80 and 160 meters

Good worldwide DXing may become
available from sunset through sunrise, but
high sunspot activity will continue to
weaken signals. Easterners should find the
best openings to Europe or North Africa
from just after sunset to midnight. Mid-
western operators will find the Caribbean
and the Americas strong all night, while
stations west of the Rockies will experi-
ence weaker openings both there and in
the South Pacific or Far East. Expect skip
to be between 1,000 and 2,000 miles at

night. 73]
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to see medical journals publishing peer-
reviewed papers showing a relationship
between sonograms and growth restric-
tion, delayed talking, mental impairment,
dyslexia, and non-right-handedness.

Considering the current interest In
sonoluminescence, it makes sense (o0 me
that ultrasound exposure should cause
problems, particularly with neurons (brain
cells). When water is exposed to ultra-
sound tiny flashes of light can be seen.
These are tiny explosions as bubbles are
compressed by the sound waves to the
point where they are heated to thousands
of degrees and explode. I've published
technical articles on this phenomenon in
my Cold Fusion Journal.

Is this what we want happening to fe-
tuses? Brain neurons which are destroyed
during sonograms will never be replaced.

I’s no wonder that all kinds of abnor-
malities are popping up later ... such as
delayed speech development and mental
impairment.

Gee, am I surprised? Not!

When the book Dianetics, The Science
of Mental Health, came out in 1950, I
immediately got a copy. The theory made
sense (0 me, so I got together with Joe, a
fellow announcer at WSPB, and tried it
out. The book claimed that traumas,
even during pregnancy, could affect
people’s lifetime behavior.

We started with Joe’s having to switch
off his mike to cough every time he had
to make an announcement. When 1 re-
gressed him to the origin of this problem
it turned out to be two months before his
birth. His mother had a bad cough and
every time she coughed it was painful
for little Joe. so the pain was equated to
what he was hearing and feeling at the
time. Under hypnosis I ran Joe through
the subconscious memories of these pams
to decondition them. Joe no longer had to
cough when announcing. I wrote down his
mother’s words, which were automatically
recorded by Joe when she coughed. The
critical phrase was, “Every time I gel ner-
vous, I cough.” So, 25 years later, Joe was
coughing whenever he got nervous.

When Joe’s mother visited, I checked
the things Joe had “remembered” her
saying and she confirmed it all.

I was so impressed by this experience
that I quit my job at the station and went
to the Hubbard Dianetic Research Foun-
dation in New Jersey and took a six-week
course to improve my auditing skills.

I confirmed that the things that happen
to a baby during pregnancy can affect
the child’s life significantly. Several
cases I audited were solved by decondi-
tioning prenatal trauma memories.

With that background you can under-
stand why I have been opposed 1o
sonograms. I felt that those would have
to be traumatic to the baby and could
easily leave their mark on its life ... and
that’s not counting the exploding of the
baby’s brain neurons and any damage 1o
the DNA.

Why take a chance on lowering the
baby’s 1Q?

Fatso

30.5% of Americans are obese and
64.5% are overweight. And this ac-
counts for the $117 billion a year spent
on obesity-related illnesses, plus about
300,000 deaths, second only to tobacco.
The food industry knows what it’s doing
when it spends $33 billion a year to en-
courage us (o eat more.

We're eating more and getting bigger
portions. Muffins, which weighed an

Continued on page 62
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average of 1.5 ounces in 1957, now av-
erage a half a pound each! McDonald’s
fries used to be 200 calories vs. today's
610 calories super-size fries. In 1970, we
drank an average of 22.2 gallons ol so-
das a year vs. 56 gallons now. Half of the
schools now have exclusive contracts
with the soft drink makers — and a nice
payback for the exclusivity.

And so it goes, with more and more
schools contracting to have fast food
companies sell in their schools.

Kids were hit hard during the Satur-
day TV shows when they were exposed
to an average of 225 commercials. By
1995 this was up to 997, with two-thirds
of those promoting foods of little nutri-
tional value, Kids aged 2 to 18 now spend
an average of over five hours a day in
front of the tube. And, wow, are they fat!

Big Brother

With our prison population now at two
million, mainly thanks to Congress’s
support of the lucrative illegal drug in-
dustry, high tech is finally going to replace
the counting of heads eight times a day
system for keeping track of prisoners.
It’s about time!

Twenty years or so ago I proposed that
we farm out our prison business Lo coun-
tries where the costs would be lower 10
house and feed our miscreants. Further,
instead of building maximum security
facilities, I proposed that the prisoners
wear a wristband which would make it
50 the prison would know exactly where
anyone was at any time.

[ also proposed that the prisoners be
fed slop (actually, probably the same as
most are being fed right now). but given
the opportunity to grow their own food

fruits, vegetables, chickens, pigs.
cows, etc. Like a large farm.

This could cut the cost of our prisons
by around 90%, plus teach prisoners the
value of work and cooperation.

Now [ see that Illinois has signed a $3
million contract with Technology Sys-
tems of Scoltsdale to outfit a prison with
a tracking system. The wristbands would
send a serial number every two seconds
showing where the prisoner is. The sys-
tem would alert guards when a prisoner
2ol close to a perimeter fence or spent
tme with a gang member or a rival, It
would also prevent prisoners (rom dou-
bling back on the chow line.

My proposal also included making
24/7 audio recordings of each prisoner.
These could be saved for only a day or
two unless something happened where
the recording might be of value.

By locating prisons in Chad or Jordan,
it would make it so there’s nowhere to
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g0 if someone does try to escape. When 1
gave a talk to the hams on Guam I sug-
gested that their island might be ideal for
such an industry. It's remote, making es-
cape very difficult. And when you plant
a seed there you have to jump back
quickly it grows so fast. The hams loved
the idea.

The next step, of course, would be to
have the employees of bigger companies
wear the wristbands. Then, perhaps, kids
in school. Hey, where will this end?

Lawyers

As Shakespeare said, “First, kill all
the lawyers.” Despite my losing a few
friends in the process, and the problem
of moving thousands of tons of bodies
for burial to Nevada, along with the ra-
dioactive waste, 1t could clear up a lot of
our problems and enormously improve our
personal financial situations. It would also
pretty well clean out Congress, which is
almost justification in itself for the project.

On the positive side, this could pro-
vide a source of organ replacement parts
for people who have destroyed their liv-
ers, hearts, and so on through really
lousy nutrition, dehydration, and ingesting
toxic substances.

Tort reform? When this is a zillion
dollar industry with the fox running the
hen house? Snicker.

Michael Freedman reported recently
in Forbes that 42% of obstetricians are
leaving the Las Vegas area now that 76%
of them have been sued. 40% of them,
three or more times!

You want to know why we have so
many lousy teachers? Because it’s so
difficult and expensive to get rid of the
rotten apples. In New York State it costs
an average of $194,000 in legal bills to
terminate a teacher. In Detroit it's a
Seven-year process.

Now, where do you think all of the
money i1s coming from to pay for these
law suits, settlements and awards?
We're all being shaken down. It's we
suckers who are paying for the most ex-
pensive and least productive school sys-
tem in the developed countries. And
ditto our sickness care system. All of us
have to pay when a McDonald’s cus-
tomer spills coffee in her lap and sues.
And we have (o pay, one way or another,
whether she wins or loses.

Are we totally helpless pawns in the
escalating extortion, or is there something
we can do about it?

Hell’s bells, just go to step two in your
thinking. If lawyers are feathering their
nest with laws made by lawyers we have
elected to state legislatures and Congress,
then STOP electing these buzzards.
Never, ever, contribute one dollar to a
lawyer’s election or re-clection campaign.
Ever! Whenever a lawyer runs for any

office, get out there and do everything
you can for his opponent, even if he’s a
.. a ... Democrat.

If we can’t legally kill "em, we can at
least stop letting them take us to the
cleaners by electing businessmen who will
start undoing the mischief the lawyers
have done.

GM Worry Wart

With genetically modified food creep-
ing more and more into our food supply,
['m worried. If you've done much read-
ing on the subject (which I seriously
doubt), you know that GM foods are
tested on mice. By the company making
the seeds, not by the government. The
bottom line on this is that the big compa-
nies have a long history of cheating to
the max on food and medicine research
in order to keep those quarterly profit
figures booming. The small companies
would, too, if there were any of them left.

What are the possible long-term “side
effects” of humans eating genetically
modified corn? No one has a clue. But I'll
bet the brass at Monsanto isn’t eating any.
Considering the long list of drugs that the
FDA okayed and then had to have pulled
from the market after the side effects be-
came no longer hidable, I'm siding with
the Monsanto brass. The whole process is
corrupt and, as usual, we're the patsies.

The BBC reported that a lab experi-
ment on chickens fed GM maize (that’s
corn) in 1996 resulted in twice as many
chickens dying as the control group fed
On conventional maize.

Then we have the Monsanto suit
against Percy Schmeiser. It seems that
pollen drift from nearby farms using
Monsanto seed crops got into his canola
crop, so Monsanto sued him for violat-
ing their patent ... and was awarded
about $100,000. Monsanto held that
Percy should have known that the pat-
ented pollen had reached his crop and
notified them to come and get it.

The USDA says that this year 74% of
the American soybean crop and 32% of
the corn crop will be from GM seeds.

Well, if the terrorists or Planet X don’t
get us, maybe Monsanto will.

Don’t Blame Doctors

In my estimation the medical/pharma-
ceuticalHMO industry is one of the big
scams ... right along there with our gov-
ernment-run public school system and
Congress.

But I don’t blame doctors for not know-
ing what’s going on. They're brainwashed
in medical school and never even hear
about alternatives. I'll bet not one doctor
in a thousand (maybe ten thousand) has

Continued on page 64



Here are some of my books which can
change vour life (if you'll let "em). If
the idea of being healthy, wealthy and
wise interests yvou, start reading. Yes,
vou can be all that, but only when you
know the secrets which I've spent a
lifetime uncovering.
cesssaNadyne

The Secret Guide to Health: Yes,
there really 1s a secret 10 regaiming your
health and adding 30 to 60 vears of
healthy hiving to your life. The answer 1s
simple, but it means making some se-
rious lifestyle changes. Will you be ski-
ing the slopes of Aspen with me when
you're 90 or doddenng around a nurs-
ng home? Or pushing up dusies? No, ['m
not selling any health products, but I
can help you cure yourself of cancer,
heart trouble, or any other illness. Get
this new, 2002 expanded edition
(160p). $10 (#04)

The Secret Guide to Wealth: Just as
with health, you'll find that you have
been suckered by “the system™ into a
pattern of life that will keep you from
ever making much money and having
the freedom to travel and do what
you want. [ explain how anyone can
get a dream job with no college, no
résumé, and even without any ex-
perience. | explain how you can get
someone to happily pay you to learn
what you need to know to start your
own business. $5 (#03)

The Secret Guide to Wisdom: This
is a review of around a hundred books
that will boggle vour mind and help
you change your life. No, [ don’t sell
these books, They're on a wide range of
subjects and will help to make you a
very interesting person. Wait'll you
see some of the gems you've missed
reading. You'll have plenty of fasci-
nating stuff to talk about on the air.
$5 (#02)

My WWII Submarine Adventures:
Yes, | spent from 1943-1945 on a sub-
marine, right in the middle of the war
with Japan. We almost got sunk several
times, and rwice I was in the nght place
at the right time to save the boat
What's it really like to be depth
charged? And what's the daily life
aboard a submarine like? How about
the Amelia Earhart inside story?If
you're near Mobile, please visit the
Drum. $5 (#10)

Travel Diaries: You can travel amaz-
ingly inexpensively — once you know
the ropes. Enjoy Sherry and my budget
visits to Europe, Russia, and a bunch
of other interesting places. How about
a first class flight to Munich, a rented
Audi, dnving to visit Vienna, Krakow

in Poland (and the famous salt mines),
Prague, back to Munich, and the first
class thight home for two, all for un-
der $1.000? Yes, when you know how
you can travel inexpensively, and still
stay in first class hotels. §5 (#11)
Writer’s Guide: It’s easy, fun, can pad
your résumé, and impress the hell out
of your friends. $0 (#78)

Wayne’s Caribbean Adventures: My
super budget travel stonies — where |
visit the hams and scuba dive most of
the islands of the Canbbean. You'll
love the special Liat fare which let me
visit 11 countries in 21 days, diving
all but one of the i1slands, Guadeloupe,
where the hams kept me too busy with
parties. S5 (£12)

Cold Fusion Overview: This 1s both
a brief history of cold fusion, which |
predict will be one of the largest in-
dustries in the world in the 21st cen-
tury, plus a simple explanation of how
and why it works. This new field is
going 1o generate a whole new bunch
of billionaires, just as the personal
computer industry did. 55 (£20)
Improving State Government: Here
are 24 ways that state governments
can cut expenses enormously, while
providing far better service. 1 explain
how any govemment bureau or de-
partment can cut its expenses by at
least 50% in three years and do it
cooperatively and enthusiastically.
I explain how, by applying a new
technology, the state can make it pos-
sible to provide all needed services
without having to levy any taxes al
all! Read the book, run for your leg-
islature, and let's get busy making this
country work like its founders wanted
it to. Don’t leave this for “someone
else” to do. $5 (#30)

Mankind’s Extinction Predictions: If
any one of the experts who have wril-
ten books predicting a soon-to-come
catastrophe which will virtually wipe
most of us out are right, we're in
trouble. In this book I explain about
the various disaster scenarios, like that
of Nostradamus, who says the poles
will soon shift (as they have several times
in the past), wiping out 97% of mankind.
Okay, so he's made a long string of past
lucky guesses. The worst part of these
predictions is the accuracy record of
some of the experts. Will it be a pole
shift, a new ice age, a massive solar
flare, a comet or asteroid. a bioterronst
attack? I'm getting ready. how about
vou? 85 (#31)

Moondoggle: After reading Rene’s
book, NASA Mooned America, 1 read
everything I could find on our Moon land-
ings. [ waiched the NASA videos, looked
carefully at the photos, read the astronaut’s
biographies, and talked with some read-
ers who worked for NASA. This book
cites 45 good reasons I believe the whole
Apollo program had to have been faked.
$5 (#32)

Classical Music Guide: A list of 100
CDs which will provide vou with an
outstanding collection of the finest
classical music ever written. This is
what vou need to help you reduce
stress. Classical music also raises
voungsters™ 1Qs, helps plants grow
faster, and will make vou healthier. Just
wait'll you hear some of Gotschalk’s
fabulous music! $5 (#33)

The Radar Coverup: Is police radar
dangerous? Ross Adey K6UL, a world
authonty, confirms the dangers of
radio and magnetic fields, including
our HTs and cell phones. 53 (#34)
Three Gatto Talks: A prize-winning
teacher explains what's wrong with
Amernican schools and why our kids
are not being educated. Why are Swed-
ish youngsters, who start school at 7
years of age, leaving our kids in the
dust? Our kids are intentionally being
dumbed down by our school system —
the least effective and most expensive
in the world. $5 (#35)

Aspartame: a.k.a. NutraSweet, the
stuff in diet drinks, etc., can cause all
kinds of serious health problems. Mul-
tiple sclerosis, for one. Read all about
it, two pamphlets for a buck. (#38)

S1 Million Sales Video: The secret of
how you can generate an extra mil-
lion dollars in sales just by using PR. This
will be one of the best investments you
or vour business will ever make. $40(#52)
Reprints of My Editorials from 73.
Very few things in this world are as we’ve
been taught, and as they appear. As an
iconoclast I blow the whistle on the scams
around us, such as the health care, our
school system, our money, the drug war,
a college education, sugar, the food giants,
our unhealthy food, fluorides, EMFs,
NutraSweet, elc.

1996 100 Editorial Essays: $5 (#72)
1997 157 Editorial Essays: $8 (#74)
1998 192 Editorial Essays: $10 (#75)
1999 165 Editorial Essays: $8 (#76)
2000 101 Editorial Essays: $5 (#77)
2001 104 Editorial Essays: $5 (#78)

Silver Wire: With two 5-in. pieces of
heavy pure silver wire + three 9V batter-
ies you can make a thousand dollars
worth of silver colloid. What do you do
with 1t? It does what the antibiotics do,
but germs can’t adapt to it. Use it to get
rid of germs on food, for skin fungus,
warts, and even to drink, Read some
books on the uses of silver colloid, it’s
like magic. $15 (#80)

Colloid Reprint. Apnil 97 article on a
silver colloid maker, history, and how
to use the stuff. $5 (#98)

Colloid Clips. Three 9V battery clips,
2 alligator clips & instructions. $5 (#99)
AC-powered Colloid Kit:12V power
supply, silver wires, repnnt, including
priority mail shipment. $37 (#82)

Four Small Booklets Combe: Super
Organic Food: a milion dollarnew indus-
try: Schools in 2020: another $ tril-
lion industry. Anthrax, a simple cure.
Dowsing: why and how it works. $3 (#86)
My 1992 We The People Declare
War! On Our Lousy Government
book—360 pages and packed with
ideas that'll get you all excited Was $13.
While they last $10. Just a few left,
found in the warehouse. Last chance for
this classic.(#06)

NASA Mooned America: René
makes an air-tight case that NASA
faked the Moon landings. This book
will convince even you. $30 (#90)
Last Skeptic of Science: This is
René’s book where he debunks a
bunch of accepted scientific beliefs -
such as the ice ages, the Earth being
a magnet, the Moon causing the tides,
ete. S30 (#91)

Dark Moon: 568 pages of carefully
researched proof that the Apollo Moon
landings were a hoax—a capping blow
for René’s skeptics, $25 (#92)

1982 General Class License Study
Guides. Teaches the fundamentals of
radio & electricity. Was $7. I found a
few 1n the warehouse. 53, while they
last. Great book! (#83)

Brdis Bookshop

Box 416, Hancock NH 03449
Name Call
Address
City-State-Zip

L'se the numbers in the brackets or copy page and mark the books voa want. Add 33 o/ per 1al

order in US (37 prionty mail), $6 Can, $10 foreign
Phoae {for OC orders)

Order total: USS

MC/Visa for onders over $10. #

Expie

waw waynegreen com ¢ phone orders: 603-588-0107 = fax: 603-588-3205 = wlnsd @aol com
7 Yes! Put me down for a year of 73 for only $25 (a steal). Canada USS32. Foreign US$44 by sea,
[ 1 need some industrial strength stress reduction so send me your Adventures In Music CD catalog
Aliow 4 weeks for delivery except foreign. though we try (o get most orders shipped in a day or two.

Your ¢-muil address
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Barter'’n’ Bug

to fix things, so if it doesn't work, say so.

to those interested?

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 potential buyers can see it, rather than the few hundred local hams who come by
a flea market table. Check your attic, garage, cellar and closet shelves and get cash for your ham and computer gear before it's too old to
sell. You know you're not guing 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 (nencommercial!) 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

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. |f 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 retired
old timer happy with that rig you're not using now. Or you might get busy on your computer and put together a list of small gear/parts to send

Send your ads and payment to: 73 Magazine, Barter 'n’ Buy, 70 Hancock Rd., Peterborough NH 03458 and get set for the
phone calls, The deadline for the March 2003 classified ad section is January 10, 2003.

220 MHz Award; see WACYT on WWW.QRZ.
COM for information. BNBG645

K8CX HAM GALLERY [http://hamgallery.com].
BNB620

TELEGRAPH COLLECTOR'S PRICE GUIDE:
250 pictures/prices. $12 postpaid. ARTIFAX
BOOKS, Box 88, Maynard MA 01754. Telegraph
Museum: [hitp://witp.com]. BNB113

New miniature oscillator modules are now avail-
able ... all under $20 ... plus our great reference
book is still for sale. Write to RMT Engineering,
6863 Buffham Road, Seville OH 44273 or see
our Web site at [www.ohio.net/~rtormet/
index.html/]. BNB640

RF TRANSISTORS TUBES 28C2879, 2SC1971,
25C1972, MRF247, MRF455, MB8719, 25C1307,
25C2029, MRF454, 25C3133, 4CX2508, 12DQs,
6KGBA, etc. WESTGATE, 1-800-213-4563.
ENBE000

METHOD TO LEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF. Send $1.00
& SASE. SVANHOLM RESEARCH LABORATO-
RIES, P.O. Box 81, Washington DC 20044 USA.

BNB421

Cash for Collins: Buy any Collins Equipment.
Leo KJBHI. Tel./FAX (310) 670-6969. [radioleo @
earthlink.net]. BNB425

Browse our Web site and check out the
“Monthly Special.” TDL Technology, Inc. [www.
zianet.com/tdl]. BNB500

MAHLON LOOMIS, INVENTOR OF RADIO, by
Thomas Appleby (copyright 1967). Second print-
ing available from JOHAN K.V. SVANHOLM
N3RF, SVANHOLM RESEARCH LABORATO-
RIES, F.O. Box 81, Washington DC 20044, Please
send $25.00 donation with $5.00 for S&H.
BNB420

Ham Radio Repair, Quality workmanship. All
Brands, Fast Service. Affordable Electronics,
7110 E. Thomas Rd., Scottsdale, AZ 85251, Call
480-970-0963, or E-mail [HAM SERVICE@AOL.
COM]. BNB427
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SATELLITE TV — Large selection of items at
reasonable prices. We specialize in Big Dish
TVRO C & Ku Band equipment. Check us out at
[www.daveswebshop.com]. BNB646

HEATHKIT COMPANY is selling photocopies of
most Heathkit manuals. Only authorized source
for copyright manuals. Phone: (616) 925-5899,
84 ET. BNB964

WANTED: USED ROTORS, controls, CD-44,
Ham-M, 2, 3,4, T2X, or larger. Call C.A.T.S.,
1-800-3ROTORS BNB662

Electricity, Magnetism, Gravity, The Big Bang.
New explanation of basic forces of nature in this 91-
page book covering early scientific theories and ex-
ploring latest controversial conclusions on their re-
lationship to a unified field theory. To order, send
check or money order for $16.95 to: American Sci-
ence Innovations, P.O. Box 155, Clarington OH
43915. Web site for other products [http://www.
asi_2000. com]. BNB100

COLLOIDAL SILVER GENERATOR! Why buy a
“box of batteries” for hundreds of dollars? Current
regulated, AC powered, fully assembled with #12
AWG silver electrodes, $74.50. Same, but DC pow-
ered, $54.50. Add $2.50 shipping. Thomas Miller,
216 East 10th St., Ashland OH 44805. Web ad-
dress [www.bioelectrifier.com]. BNB342

ANTENNA SCIENCE: Why do antennas radiate
electromagnetic waves? Learn for yourself from
this enlightening paper by MAX RESEARCH,
Gain an understanding of the radiation mecha-
nism of antennas! Written in a clear style for radio
hobbyists, inquisitive amateurs and experimenters.
$4.95 ... ppd. Order from MAX RESEARCH, P.O.
Box 1306, East Northport NY 11731.

BNB426

WANTED: ANY MODEL Collins, working or not,
including speakers, filters, options, 1-piece or
collection. Bob, 651-354-5345 days: 651-345-
3600 eves. E-Mail: rkemp @mr.net. BNBE61

FREE!! HAM Radio and other CD-Roms and
Disk catalog. MOM ‘N’ POP'S SOFTWARE, P.O.
Box 15003-TH, Springhill, FL 34604-0111, 1-352-
688-9108, visit: http://www.momnpopsware.com
BNBG60

SMART BATTERY CHARGERS
[www.a-aengineering.com]

GET MORE OUT OF HAM RADIO! Books on all
topics. Up to 15% off. Quality Technical Books.
[http://gtb.com/hamradio/]. BNB665

and more,
BNB653

NEUER SAY DIE
continued from page 62

read the books by Dr. Melvin Page, Dr.
Weston Price, Dr. Henry Bieler, Dr. Bruno
Comby, or Dr. Guylane Lanctdt (they're
reviewed in my Secret Guide to Wisdom).

They’re all taught to “treat” symptoms
with prescription drugs, shots, or surgery.

Like us, they never hear about the
work of the above doctors from the me-
dia and, even if they bothered to read the
medical journals, they wouldn’t learn
anything about alternatives. The medical
journals depend on pharmaceutical com-
pany advertising and aren’t about to kick
billion-dollar gift horses like that in the
err ... slats.

Water, Water

With 75% of Americans chronically de-
hydrated, the odds are that you're one of
‘em. So what? Well, the lack of water is
the #1 trigger of daytime fatigue. How
about back or joint pain? It only takes a
2% drop 1n body waler to trigger short-
term memory loss and difficulty in con-
centration. Five glasses of water a day de-
creases your potential for colon cancer by
45%, breast cancer by 79%, and bladder
cancer by 50%.

By water, I'm not referring to that
sewage from your faucet. Drink distilled
water, and drink a lot more of it. The
excess will pass.



Alinco Delivers HF Adventure!

Alinco’s HF Transceivers Deliver Incredible Performance at a Tiny Price

‘fnu.'re only a few hund{ed doliars away from a brand new Alinco HF Transceiver. That's right! Just a few hundred dollars gets you on the air
with a big 100-watt signal. great audio and an easy-to-operate package that's perfect for base, portable or mobile operations. The Alinco
DX-70 and DX-77 make it easy for everyone to enjoy HF with a dependable transceiver that's backed by Alinco’s 1 year warranty.

The world of HF is calling. What are you waiting for?

Alinco DX-70TH Base/Mobile/Portahle
HF + 6 Meter Transceiver

e 100 watts SSB, FM & CW, 40 watts AM ¢ Standard narrow filter fights QRM
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o Continuous coverage HF receiver on 55B, CW or AM
+ full 6 meter coverage ¢ Two VFO's and easy “split” operation
¢ 100 memory channels * Removable face for remote mounting.
* Speech compressor o RIT / TXIT, IF shift
e Great CW rig, full QSK, semi * Multi function control for easy operation

or automatic break-in

.....

Alinco DX-77T Deskiop HF Transceiver /sl

e 100 watts SSB, FM & CW, 40 watts AM * Enhanced Direct
‘- Digital Synthesis =

e Gener v -

al cE erage receiver (DDS) eliminates e A e

150 KHz ~ 30 MHz
: ‘ need for SSB Narrow

® Two VFO's; easy “split” operation Filter
» Standard speech processor e Front panel connections for mic, key, speaker
e Front panel speaker provides loud, & phones

clear audio
¢ Built-in electronic keyer 6 ~ 60 wpm

s Full QSK, 7-step semi break-in or auto break-in * EDX-2 automatic wire antenna tuner
e EMS-14 desktop microphone
s DM-330 MVT switching power supply

e DM-340 MVT requlated power supply

iron Horse Mobile HF antennas for Alinco and other HF transceivers
Order the Iron Horse IHF5S package from your dealer and go mobile fast!

You get a package of 5 rugged, easily tuned
antennas for 10, 15, 20, 40 & 75 meters from
Iron Horse, a name recognized for its strength
. - == and dependability. Each has 3/8 x 24 threads
S— s g wem = | and is rated for 500 watts. Order the IHKD3S

. | 5 antenna quick disconnect mounting kit to
e T e —* | make changing bands a

B — _.-.-_—.-.u-.ﬂE

e
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* IHF5S Mobile HF Antennas quick and easy operation,

IHTH-1 R : T
Optional TE just push, turn & go!

Trailer Hitch Mount

IHKD3$S Quick
WWW. AL,Nco@ com Disconnect Kit

¥ Distributed in North America by ATOC Amateur Distributing LLC = 23 S. High St.. Covington, OH 45318 = (937) 473-2840
el Specifications subject to change without nolice or obligation.
Products intended for use by proparly licensed operators. Permils required for MABS/CAP use. Specifications subject to change without notlce or obligation. All trademarks remain the property of their respective owners.
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Own the brightest star in the Ham Radio Galaxy! The exciting
new YAESU VX-7R sets hew standards in ruggedness, water
resistance, and versatility, and its memory capacity is
unparalleled. Own the VX3s7R, and you'll own the best.

IO
Tig H. |

TRUE DUAL RECEIVE ‘ SHORTWAVE EROADCAST
(V+V/U+UIV+U/HAM+GEN) ' memm BANK

WIDE-EANGE EECEIVEE
MAGNESIUM CASE

WH EVEHE WEAWHEE!"
LR

(3 feet for 30 minutes) VARINE BAND MEMORY BANK
OVER 560 MEMGORY WULTI-COLOR STROBE
CHANNELS ESWORG e
MIXED TONE (CTCSS/BCS) Powck 333 e TR
CAPABILITY . {ULS. version)

INTERNET KEY FOR AGCESS TG - EUBEER CASE PROTECTOR
| N ¥ -7 =

Wide-Coverage Internet Repeater Enhancement System’ -

’ L
50/144/430 MHz 5W FM Transceiver
L | o !
Actual Size YAE SU
. : Vertex Standard
= el e e e s S S e At QU GEIeTS
For the latest Yaesu news, visil us on the Internet; | “7° == or= =a=r = S RS e T N J_“E-"*,_.,'-_I:‘.:-‘.jj 10900 Walker Street

http://www.vxstdusa.com | Your ol Yoo Deaor o spocic oiad Cypress, CA 90630 (714)827-7600
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