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Alinco’s New HTs
Fun, Fantastic and Affordable!

Check out the new DJ-596 dual bander or the DJ-196/496 monoband units. No matter which you
choose, you'll get a transceiver that's rugged, easy to program and built for years of dependable
operation. You expect more value from Alinco and we deliver!

DJ-596T VHF/UHF Dual-hand HT (P

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

¢ Full 4.5 watts output VHF/4w UHF ¢ Full 2m and 440 band coverage

* Powerful NiMH battery * Accepts 6 ~ 16 VDC direct input
¢ 100 memories in any combination ¢ Three scan modes
of VHF or UHF channels e Illuminated keys and display

o Direct frequency input from keypad « Wide and narrow FM modes
* Each memory capable of “odd split” « 10 autodial memories

Spetation. - * Theft alarm feature
$MpRaBumeris coammel daned « Optional EJ-40U Digital Voice Board!*
¢ CTCSS and DCS encode+decode plus

tone bursts

DJ-196T (2m) and DJ-496T (440 MHz)

These sturdy, full-featured monobanders are priced low and ready to go!

e 5 watts DJ-196 / e Wide and narrow FM modes
4 watts DJ-496 e Illuminated keys and display
' * Long-lasting NiMH battery  Autodial memories
| * 40 memory channels e S-meter
| * Keypad frequency input * DJ-196 TX 144 ~ 148MHz;
* CTCSS and DCS encode+decode RX 135 ~ 174 MHz
\ * Alphanumeric display * DJ-496 TX 430 ~ 450 MHz

| e 13.8 VDC direct input RX 430 ~ 450 MHz

»
ot |Great Accessories for Alinco and other radios! *

Iron Horse antennas and accessories extend the use of your transceivers and scanners.
BNC connections make it easy to take your HT mobile for BIG signals in and out!

% |IHC 19 car window mount  IHC 20 glass suction-cup mount
C¥| BNC connectors, window mount, Extension BNC suction mount keeps _
sets up in just seconds! your antenna inside but against the
| glass for a true “window on the =
:l IHMM270 Eompact VHF/UHF world.” For mobile or base use, =
!I Magnetlc Mn“nt A“te““a IHELUdES 6 fEEt Df RG‘SBU EﬂblE.

L}

BNC connector, 9 feet of RG-174 cable and a -
powerful magnet. Less than 20 inches high, SWR IHMM3 Magnetic Scanner Antenna

less than 1.5:1 throughout either band. Max BNC connector, just 13.5 inches high. Powerful rare-earth
power: 50w/VHF; 25w UHF. magnet, 9 feet of RG-174 cable. Receives 100 ~ 1200 MHz,

can transmit on 2m, 70cm and SMR frequencies. o

www. ALINGO.com 4

I 2\-\| Distributed in North America by ATOC Amateur Distributing LLC - 23 S. High St., Covington, OH 45318 - (937) 473-2840
-, :| Specifications subject to change without notice or obligation.
"Digital communications require at least two similarty equipped transceivers.
Digital mode is compatible with Alinco DR-135235435T mobile transceivers equipped with EJ-43U digital communications board.
Digital mode may not be iegal in some countries. See FAL on digital a1 www alinco.com.
Products intended for use by properly icensed operators. Parmits required for MARS/CAP use Specifications subject to change without notice or obligation. All trademarks remain the property of their respactive owners
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How Far Down Does This
Thing Go? or, Not Really
Sure | Wanted to See THAT!

The world of medical communications research has
finally caught up with the lights of Hollywood. This,
as the government approves a tiny radio camera-in-a-
capsule that patients can swallow. It is a camera that

will transmit pictures to give doctors a close-up view
of what is inside of you.

The new transmitting video pill is made by Given
Imaging Lid. in Israel. Called the M2A Swallowable
Imaging Capsule, it is exceeding tiny. In fact, it is so
small that it is easily swallowed by the patient.

Its inventors say that it then painlessly winds its
way through the digestive tract and uses wireless

Continued on page 6
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MODEL SS-10TK

MODEL SS-12IF

...POWER ON WITH ASTRON

« HEAVY DUTY DESIGN

+ LOW PROFILE, LIGHT WEIGHT PACKAGE
« EMI FILTER

« MEETS FCC CLASS B

SWITCHING POWER SUPPLIES...

SPECIAL FEATURES: PROTECTION FEATURES:

- HIGH EFFICIENCY SWITCHING TECHNOLOGY « CURRENT LIMITING
SPECIFICALLY FILTERED FOR USE WITH + OVERVOLTAGE PROTECTION
COMMUNICATIONS EQUIPMENT, FOR ALL « FUSE PROTECTION.
FREQUENCIES INCLUDING HE « OVER TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOLTAGE: 115 VAC 50/60HZ

OR 220 VAC 50/60HZ
SWITCH SELECTABLE

OUTPUT VOLTAGE: 13.8VDC

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

DESKTOP SWITCHING POWER SUPPLIES

MODEL CONT. (Amps) ICS
SS-10 7 10
SS-12 10 12
oo-18 15 18
55-25 20 29
§5-30 25 30

SIZE (inches) Wi (lbs.)
T4x6x9 32
1% x6x9 3.4
19%x6x9 3.6

2% % 7 % 9% 4.2
3 x T x 9% 5.0

DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS

MODEL SS-10EFJ-98

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, FT-2011, FT-7011

MODEL CONT. (Amps) IcS SIZE (inches) W.(Ibs.)
S5-25M° 20 25 2% X 7 x 9% 4.2
SS-30M* 25 30 3% x T x 9% 5.0
MODEL SS-25M

RACKMOUNT SWITCHING POWER SUPPLIES

MODEL CONT. (Amps) ICS SIZE (inches) Wi.(Ibs.)
SRM-25 20 25 3% x 19 x 9% 65
SRM-30 25 30 3% X 18 x %% 7.0
WITH SEPARATE VOLT & AMP METERS

MODEL CONT. (Amps) ICS SIZE (inches) Wt.(Ibs.)
SRM-25M 20 25 3% x 19 x 9% 6.5
SAM-30M 25 30 3/ x 19 x 9% 7.0

MODEL SRM-30

2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL

MODEL CONT. (Amps) ICS SIZE (inches) Wi.(Ibs.)
SAM-25-2 20 25 e x 19 x 9% 10.5
SRM-30-2 25 30 3% x 19 x 9% 11.0
WITH SEPARATE VOLT & AMP METERS

MODEL CONT. (Amps) ICS SIZE (inches) Wi.(Ibs.)
SAM-25M-2 20 25 3% x 19 x 9% 105
SRM-30M-2 25 30 3% x 19 x 9% 11.0

RIS CUSTOM POWER SUPPLIES FOR RADIOS BELOW NEW SWITCHING MODELS
EF JOHNSON AVENGER GX-MC41 $S-10GX, SS-12GX
EF JOHNSON AVENGER GX-MC42 $S-18GX
EF JOHNSON GT-ML81 SS-12EF
EF JOHNSON GT-ML83 SS-18EF
EF JOHNSON 9800 SERIES SS-10-EFJ-98, SS5-12-EFJ-98, SS-18-EFJ-98
GE MARC SERIES SS-12MC
MODEL SS-12SM/GTX GE MONOGRAM SERIES & MAXON SM-4000 SERIES SS-10MG, SS-12MG

ICOM IC-F11020 & IC-F2020 SS-101F, 85-121F
KENWOOD TK760, 762, 840, 860, 940, 941 SS-10TK
KENWOOD TK780H, 762H S$S-12TK OR SS-18TK
MOTOROLA LOW POWER SM50, SM120, & GTX SS-10SM/GTX

SS-10SM/GTX, SS-125M/GTX, SS-18SM/GTX
55-10RA

SS-12RA

SS-18RA

SS-10SMU, §S-12SMU, SS-185MU

$5-10V, 58-12V, 55-18Y

*ICS = Intermittent Communication Service




GET THE NEW CATALOG TODAY!

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

e

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...at 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
g + 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 amplifier to the 2 line vacuum fluo-
rescent display, mrﬂamnnﬂlbeﬁeeasu:stlusetupmlm nmslrilahie for con-
tinuvous operation. Full essor controls provide a “virtual engineer”. Check

ECGP10

& >

RAMSEY

out www.highpowerim for iull details.
PX1 35W Professional FM Stereo Transmitter  $1,795.95 |
TOUCH-TONE TONE GRABBER g™
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 slore
them! All new design for 2002. Capture 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
Ldada k.  / Visible and audible display of your heart rhythm
feit g AN Bl Re-usable sensors included; just like visiting the hospital!
v Bright LED “beal” indicator g; IA”’F
v Monitor output for oscilloscope display «ﬁ*
Enjoy learning about the inner workings of the heart while cover-
ing the stage by stage electronic circuit theory of ECG/EKG sys-
tems. Be heart smart and leam at the same time!
Electrocardiogram Heart Monitor Kit $34.95
Matching Case & Knob Set $14.95
110 VAC Power Adapter $9.95
Replacement Reusable Probe Patches (10-Pack) $7.95
XLR TO RCA AUDIO CONVERTER _siflf*™
+ Connect consumer outputs to XLR inputs
v Left & nght audio gain adjustments
S0 you're trying to connect consumer audio ou with RCA
L connectors (unbalanced) to XLR (balanced) inputs. Always a
problem...Not anymore with the R2ZXL1!
Unbalanced to Balanced Audio Converter Kit $49.95
Matching Case & Knob Set $14.95
12VAC Power Adapter $9.95
GIVEAWAYS & SPECIALS EVERY MONTH!
Register to receive our E-Mail specials and you will automatically be entered in
our monthly drawing! New deals, new specials, new giveaways every month!
Register TODAY
www.ramseykits.com/specials
RAMSEY ELECTRONICS, INC.
793 Canning Parkway
Victor, NY 14564
716-924-4560
sales@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.
Visit www.ramseykits.com/qrp to order this special deal!

PROFESSIONAL FM STEREO RADIO STATION

v Synthesized 88 to 108 MHz with no driit !

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

v High power module available for export use

v Low pass filter for great 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 drifl-free operation with simple front panel
frequency selection. Built-in audio mixer features LED bargraph meters 1o make setting
audio a breeze. The kit includes metal case, whip antenna and built-in 110 voit AC

power supply.
Super-Pro FM Stereo Radio Station Kit $249.95

FM100
FM100WT 1 Watt, Wired Export Version $399.95

SYNTHESIZED FM STEREO TRANSMITTER

..-’ All new design & features for 2002! 4,":{;!’—'
* / Fully adjustable RF output
Our #1 kit for years has just gotten better for 2002!
TG[HH‘-.-’ 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 Automatically tums on IR lllumination! v
v Waterproof to IP57 standards! 4 ,Ei' {W
v Black anodized housing with universal mount
Best of both worlds! This video camera is a walerprool
COLOR camera during the day. When the light level
drops, it automatically C'i'l.]ftge:s to BEW and lums on ils
P ) buiit-in IR illumination, with 10 IR LEDs. Powered by
12ZVDC and terminated with a p-mfessmnai BNC connec-
tor. BEW 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 Built n IR illumination! Tfﬂ f

v" Sees in total darkness!

What a deal! This miniature B&W 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.ramseykits.com

Order Today! 800-446-2295

www.ramseykits.com




Upsizing America

With Ford laying off 35,000
workers and many other indus-
try giants massively down-siz-
ing, as we hear every day on
the news, it's time to start
upsizing our workforce. In
the long run, the shock of be-
ing downsized may be the
wake-up call that millions of
workers need to get them to
start thinking in terms of starting
their own businesses.

Small business to the rescue.
We need to encourage the
starting and growth of small
businesses. And, by small busi-
ness, I'm not talking aboul
more mom and pop stores or
restaurants, I mean manufac-
turing or sales companies for
niche products.

In my Improving State Gov-
ernments book, I go into de-
tail on how any town can set
up a business incubator to
help new businesses get
started. I recommend that the
state establish a fund which
these incubators can use,
guaranteeing that the state
can’t lose on the deal.

In my Secret Guide to
Wealth book, I explain how
anyone of any age can learn
what they need to know 1o
start and run their own busi-
ness, with someone else be-
ing delighted to pay them to
learn.

There are a lot of things
vou need to know to run your
own business, and it can be
very expensive o learn the ropes
on your own money. This is why
90% ol small businesses fail

within five years. However, if

vou know what you're doing,
vour business isn’t likely to
fail.

In the book. Rich Dad,

Poor Dad, the rich dad has
his own business and the poor
dad is a college professor.
The book is reviewed on page
40 of my Wisdom Guide.

When I'm driving to the air-
port to go somewhere, I feel
such pity for the long lines of
daily commuters. Commuters
driving to and from jobs, of-
ten for an hour each way.
Hey, 1 did that 50 years ago,
driving between my home in
Brooklyn and Airborne In-
strument Labs in Mineola,
Long Island. Or taking the
subway to Atlantic Avenue in
Brooklyn and then the Long
Island Railroad out to Mineola.
The subway and train ride at
least gave me an opportunity
to read. Been there, done
commuting. Ugh.

The real strength of our
country isn’t IBM and U.S.
Steel, 1t’'s the millions of
small businesses. Few people
make much money working
for our giant industries.

I started publishing 73 in
1960. The magazine has never
made a lot of money, but it’s
allowed me to hive comfort-
ably, and to work at some-
thing which is so much fun
that it should be illegal. It’s
allowed me to travel the
world, and to spin off stuff
like Byre, a bunch more mag-
azines, newsletters, a ton of
books, and several tons of
CDs. If you'd been a music
lover all your life, how would
you like to be the publisher of
the country’s largest music
magazine? Wow! Talk about
fun!

So what’s stopping you?

Do They, Still?

When I was in high school

4 73 Amateur Radio Today = March 200
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NEUER SAY DIE

Wayne Green W2NSD/1

w2nsd@ aol.com
www.waynegreen.com

in Brooklyn we boys were
lined up in the gym a couple
times a year and “inspected.”
We had to drop our pants and
underwear, bend over and
part our buttocks for hemor-
rhoid inspection. I'll bet they
aren’t still doing that.

In the navy, we had regular
short-arm inspection. I won-
der if our 2lst-century navy
1s still doing that?

Reading

The old adage 1s: “The per-
son who doesn’t read is no
better off than someone who
can’'t read.”

When 1 read that our school-
teachers read an average of
one book a year, and that’s a
novel, I think of that adage.
When [ visit people’s homes
and see no bookshelves, |1
don’t think much of them.
My home is so full of books
that i’s getting difficult to
find a place for more six-foot
book cases. There are six in
my office, ten in my bed-
room, 17 in the upstairs hall,
24 in what was a guest room,
and 37 in what was a rec
room. Oh, there are six more
bookcases of books in the
barn, plus about 30 cartons of
‘'em — and I can find any
book I want in short order.

I try not to miss any library
book sales within easy driv-
ing distance (two hardcover
books for a buck). I look for
interesting books at yard
sales (three to five for a dol-
lar), and have found a bunch.
The people at the Nashua
Barnes and Noble know me
well. Then, some wonderful
books turn up at the Hancock
town dump in the “take it or
leave it” shed. Free. I should

be using the Web more to
shop for book bargains,

I've read a few novels, but
over 99% of my books are
nonfiction.

The cream of the crop are
reviewed in my Secrer Guide
to Wisdom. 1 welcome any
suggestions from readers on
books “I'm crazy if I don’t
read.”

The best brains in the
world are available to me
through their books. What
better teachers could I find in
any university?

How do I find time to read
so many books? That’s casy
— I don’t have any interest in
watching sports. I don’t care
to watch millionaires playing
with balls. I enjoy doing things,
not watching others do them.
Always have. 1 also don’t
watch soap operas, dysfunc-
tional families on the court
shows, or the survival shows.
And what little TV [ do watch
1S usually while I'm fixing
and eating a meal.

Dammit!

Congress has done it to us
again! They recently voted in
a $26.5 billion education bill.
No, there was nothing in there
about improving the public -
school system, which has been
producing the least-educated
kids in the developed world.

But the part that has me in
an uproar 1s their quadru-
pling of the money devoted
to bilingual education,

It's bad enough that the
poorest Mexicans are moving
up here at the rate of about
500,000 a year, and that the
Los Angeles area will soon

Continued on page 8



Big Savings on Radio Scanners

Bearcat® 780XLT Trunk Tracker Il
Mig. suggested list price $529.95

Less -$190 Instant Rebate / Special $339.95
200 Channels » 10 banks = CTCSS/DCS = S Meter
Size: 7" Wide x 6% Deep x 2'""% High
Frequency Coverage: 25.0000-512.0000 MHz., 806.000-
B823.9875MHz., B49.0125-868.9875 MHz., 894.0125-1300.000 MHz.
The Bearcat 780XLT has 500 channels and the widest
frequency coverage of any Bearcat scanner ever. Packed
with features such as Trunktracker |ll to cover EDACS,
Motorola and EF Johnson systems, control channel only
mode to allow you to automatically trunk certain systems
by simply programming the control channel, S.A.M.E.
weather alert, full-frequency display & backlit controls, built-
in CTCSS/DCS to assign analog and digital subaudible
tone codes to a specific frequency in memory, PC Control
with RS232 port, Beep Alert, Record function, VIFO con-
trol, menu-driven design, total channel control and much
more. Our CEl package deal includes telescopic antenna,
AC adapter, cigaretie ligher cord, DC cord, mobile mount-
ing brackel with screws, owner's manual, trunking fre-
quency guide and one-year limited Uniden factory war-
ranty. For maximum scanning enjoyment, order magnetic
mount antenna part number ANTMMBNC for $29.95; The
BC780XLT comes with AC adapter, lelescopic antenna,
owner's manual and one year limited Uniden warranty. Nol
compatible with AGEIS, ASTRO or ESAS systems. For
fastest delivery, order on-line at www.usascan.com.

Bearcat® 895XLT Trunk Tracker

Mfg. suggested list price $499.95
Less 2320 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_, B06.000-823.985 MHz_, 849.0125-
B68.905 MHz., 894 01.25-956.000 MHz

The Bearcat 895XLT is superb for intercepting trunked com-
munications transmissions with features like TurboScan™ o
search VHF channels at 100 steps per second. This base and
maobile scanner is also ideal for intelligence professionals
because it has a Signal Strength Meter, RS232C Port 1o allow
computer-control of your scanner via optional hardware and
30 trunking channel indicator annunciators to show you real-
time trunking activity for an entire trunking system. Other fea-
tures include Auto Store - Automatically stores all active fre-
guencies within the specified bank(s). Auto Recording - Lels
you record channel activity from the scanner onlo a tape re-
corder. 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 scan-
ning enjoyment, order the fallowing optional accessaories:
PS001 Cigarette lighter power cord for temporary operation
from your vehicle's cigarette lighter $14.95; PS002 DC power
cord - enables permanent operation from your vehicle's fuse
box $14.95; MB001 Mobile mounting bracket $14.95; EX711
External speaker with mounting brackel & 10 feet of cable
with plug attached $19.95. The BCB95XLT comes with AC
adapler, lelescopic antenna, owners manual and one year
limited Uniden warranty. Not compatible with AGEIS, ASTRO,
EDACS, ESAS or LTR syﬁtems

Bearcat® 245XLT Trunk Tracker Il
Mfg. suggested list price $429.95/CEI 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: 22" Wide x 1**" Deep x 6" High
Frequency Coverage:
29.000-54 000 MHz., 108-174 MHz., 406-512 MHz., B06-823.995
MHz., 549.0125-B68 995 MHz., 854.0125-956 000 MHz
Our Bearcat TrunkTracker BC245XLT, is the world's first scan-
ner designed to track Motorola Type |, Type |l, Hybrid,
SMARTNET, PRIVACY PLUS and EDACS® analog trunking sys-
tems on any band. Now, follow UHF High Band, UHF 800/900
MHz trunked public safety and public service systems just as if
conventional two-way communications were used. Our scanner
offers many new benefits such as Multi-Track - Track more than
one trunking system al a ime and scan conventional and trunked
systems at the same lime. 300 Channels - Program one fre-
quency into each channel. 12 Bands, 10 Banks - Includes
12 bands, with Aircraft and 800 MHz. 10 banks with 30 chan-
nels each are useful for storing similar frequencies lo 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 Bearcat
national database with your PC. If you do not have a PC
simply use an external modem. Turbo Search - Increases
the search speed 1o 300 sleps per second when monitor-
ing frequency bands with 5 KHz. steps. 10 Priority Chan-
nels - You can assign one priority channel in each bank.
Assigning a priority channel allows you to keep track of
activity on your mos! important channeis while monitonng
other channels for lransmissions. Preprogrammed Saervice
(SVC) Search Allows you to toggle through
preprogrammed police, fire/femergency, railroad, aircraft,
marine, and weather fraquencies. Unique Data Skip - Al-
lows your scanner lo skip unwanted data
transmissions and reduces unwanled birg-
les. Memory Backup - If the battery com-
, pletely discharges or if power is discon-
" nected, the frequencies programmed in
your scanner are relained in memory.
S Manual Channel Access - Go directly to
any channel. LCD Back Light - An LCD
light remains on for 15 seconds when the
back light key is pressed, Aulolight - Au-
tomatically turns the backlight on when
your scanner stops on a transmission. Bat-
tery Save - In manual mode, the
BLC245XLT automatically reduces ils
power requiremenis to extend the
battery’s charge. Attenuator - Reduces the
signal strength 1o help prevent signal over-
load. The BC245XLT also works as a con-
ventional scanner. Now its easy o con-
Bnuously monitor many radio conversa-
bons even though the message s switch-
ing frequencies. The BC245XLT comeas
with AC adapter, one rechargeable long fife ni-cad battery pack,
beit clip, flexible 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.
QOrder on-line at www,usascan,com for quick delivery,

More Radio Products

Save even more on radio scanners when purchased directly from
CEl. Your CEl price after instant rebate is listed below:
Baarcat B25XLT 300 ch. Trunkiracker | baseimobile scanner.3179.895

Bearcat 780XLT 500 ch. Trunktracker Il base/mobile............$339.95
Baarcat 2Z78CLT 100 ch. AMFM/SAME WX alerl scanner.. ... .$150.95
Baarcat 245X1LT 300 ch. Trunkiracker || handheld scanner,.. $189.95
Bearcat 248CLT 50 ch. base AMFMWweather alert scannar..... $89.95
Bearcat Sportcat 200 alpha handheld sports scanner.... $169.95
Bearcat Sporical 15808 handheld sports scanner. $149 .95
Bearcat BOXLT 50 channel handheld scanner... ... $99.95
Bearcat 60XLT 30 channel handheid scanner.. §74.95
Bearcat BCT7 informaiion mobile scamnner...... §139.95
ﬁﬂHAHBEﬂDLhtllmemﬂrmdlmﬂmm 953995
ADHAH1EBDWﬂEBHMmWthLﬂdm'QH ..5209.85
ICOM ICRE8500 wideband communicalions receiver.. 51 465995
ICOM PCR 1000 computer communications receiver ... $379.95
ICOM R10 handheld wideband communications receiver..... £279.95
Uniden WX 100 Weather Alart with S A M.E_feature.............. 54095

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

Uniden@' SCANNERS A@R

AOR® AR8200 Mark lIB Radio Scanner

ADRB200 Mark 11B-A wideband handheld scanner/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

Fregquency Coverage:

500 KHz fo 823 985 MHz, B48.0125-868.985 MHz, B04.01125-2,040.000 MH=z
(Full coverage recelvers available for expori and FCC approved users.)

The ADR ARB200 Mark |IB is the ideal handheld radio scanner
fur communications professionals. It fealures all mode receive:
WFM, NFM, SFM (Super Narmmow FM), WAM, AM, NAM
(wide, standard, narmow AM), USB, LS8 & CW. Su-
per nammow FM plus Wide and Narmmow AM in addi-
tion to the standard modes. The ARB200 also has a
versatile mulb-function band scope with save trace
facility, twin frequency readout with bar signal meter,

rale controls for volume and squeich, armow four
way side rocker with separate main tuning dial,
configuarable keypad beep/fillumination and LCD
contrast, write protect and keypad lock, program-
mable scan and search including LINK, FREE, DE-
LAY, AUDIO, LEVEL, MODE, computer socket fit-
ted for control, clone and record, Flash-ROM no
battery required memory, true carier re-insertion in
S5B 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-
adjust, frequency offsel, AFC, Noise limited & attenuator, Wide
and Narrow AM in addition to the standard modes. For maxi-
mum scanning pleasure, you can add one of the following op-
tional slol cards to this scanner: CTB200 CTCSS squeich &
search decoder $89.95; EMB200 External 4,000 channe! backup

memory, 160 search banks. $69.95; RUB200 about 20 seconds
chip basad recording and playback $69 95; TEE200 256 siep tone
gimmator $59.95. In addition, two leads are available for use with the
opiion sockel. CC8200 PC controd lead with CD Rom programming
sofiware $108.95. CRE200 tape recording lead $58 95, includes 4
1,000 mAh AA ni-cad battenes, chamger, cigar lead, whip asnal. MYY
bar anlenna, beit hook, strap and one year imited ADR wamanty.
Enter your order now at hitp-/'www_usascan.com

Buy with Confidence

Order on-line and get big savings

For over 32 years, millions of communications specialists
and enthusiasts worldwide have trusted Communications
Electronics for their mission critical communications needs,
It's easy to 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 520.00 per radio transceiver for UPS ground
shipping, handling and insurance to the continental USA. Add
$13.00 shipping for all accessories and publications. For
Canada, Puerto Rico, Hawaii, Alaska, Guam, PO. Box or APOY
FPO delivery, shipping charges are two times continental US
rates. Michigan residents add sales tax. No COD’s. Your
satisiacthion s guaranieed or return ilem in unused condition
in original packaging within 61 days for refund, less shipping
handling and insurance charges. 10% surcharge for net 10
billing to qualified accounts. All sales are subject to availability,
acceptance and verification. Prices, terms and specifications
are subject to change without notice. We welcome your
Discover, Visa, American Express, MasterCard, IMPAC or
Eurocard. Call anytime 1-800-USA-SCAN or BO0-872-7226
to order toll-free. Call 734-996-8888 if outside Canada or the
USA. FAX anytime, dial 734-663-8888. Dealer and
international inquiries invited. Order your radio scanners from
Communications Electronics Inc. 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

Pre scheduie sfscees March 7 2007 AD SEE0TE © 200 Commwresiors Sleciorecs Inc
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continued from page 1

technology to transmit full color pictures to a
belt pack receiver worn by the patient. That unit
also decodes the signal and records the infor-
mation as the patient goes about his or her daily
routine.

A U.S. spokesman for Given Imaging says that
doctors who wish to use the video imaging pill
will have to buy a specialized $20,000 computer
workstation. Each camera capsule costs about
$450.

The entire system is reminiscent of the sci-
ence fiction movie Fantastic Voyage. In that film,
a submarine and its crew of medical specialists
are miniaturized and injected into the bloodstream
of a critically injured man to perform an operation
to save his life while receiving instructions by
two-way radio.

Or, you could just rent Osmosis Jones.

Thanks to Mert Garlick NEAWE and Science
Today, via Newsline, Bill Pasternak WABITF, editor.

DX Riddle-o’-the-Month

Name the largest island in the world before
the discovery of Australia. (Answer at end.)

Does Your Bread Land
Jelly-Side-Down??

The Basic Rules of Ham Life:

1. Mobile antennas fail in the first 100 miles of
a 1,000-mile trip.

2. Manuals mysteriously disappear just before
you want to sell a radio.

3. Sellers always have whatever you want
back at the shop.

4, Rotors fail on contest day at 2 a.m.

5. As a seller, you never arrive early enough
at the hamfest for a cool shady spot.

6. You never have the correct-value replacement
fuse.

7. Battery chargers are always left at home.

8. CW is never slow enough to copy at Field
Day.

9. No two Atlas 210s work the same.

10. Under "stupidity” in the dictionary is a photo
of a ham who just soldered a PL-259 with the
fitting nut laying on the table.

11. You always find that other lost gizmo while
you're looking for the first lost gizmo.

12. The old accessories for your HT or mobile
are never compatible with your new HT or mobile.

13. Elements of antennas that need to be
adjusted are always just beyond your reach from
the top of the tower,

14. Women and children grasp CW faster than
the OM.

15. The polarity of the radio’s power cord con-
nector of the unit you want to demo is always
wired the opposite of the one you have with you.
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Thanks to WCRA's Stray RF, via Mike Herman
KCINF, via Squelch Tale, newsletter of the
Chicago FM Club, September 1998.

Casper SK?

Are cell phones killing ghosts?

No, we are not kidding you. In fact, Tony
Cornell, of the Society for Psychical Research,
has told the London Sunday Expressthat reports
of ghost sightings started to decline when
mobile phones were introduced 15 years ago.

According to Comell, ghost sightings had re-
mained consistent for centuries. In fact, until three
years ago, the society had received one or two
new ghost sighting reports every week. But with
the introduction of mobile phones 15 years ago,
ghost sightings began to decline to the point that
the society is not receiving any.

And why are there no longer any ghosts be-
ing observed? Apparently paranormal events,
which many scientists attribute to unusual elec-
trical activity, may be drowned out by the
electronic noise produced by cellular telephones
and text messaging pager transmitters. And ac-
cording to the newspaper, the lack of ghost
sightings could adversely impact on the nation's
economy. It says that haunted tourist attractions
in Britain could be under threat if the number of
cell phones continues to grow from the present
figure of about 39 million now in use in the U.K.

And all of this begs that one question be asked:
If ghosts are the spirits of the dead, how can
anything actually kill them?

Thanks to Don Wilbanks KC5MFA and Sci-
ence Today, via Newsline, Bill Pasternak WAGITF,
edifor.

Random Access Humor

For sale: parachute, used once, never opened,
small stain.

Why did the Howells pack so much for a three-
hour tour?

Make headlines! Use a corduroy pillow!

... collect call from Earth, will you accept?

Confusion not only reigns, it pours ...

If at first you don't succeed, redefine success,

Speak the truth, but leave the motor running.

Smith & Wesson: the original “point and click”
interface.

| don't cheat, | play by the extended rules.

So easy to use, a child can do it. Child sold
separately.

What part of my brilliance don't you understand?

Happiness is a state of mind. Not happy?
Change your mind.

Lord, give me patience ... right now!

| am Procrastitron. | will destroy you, eventually.

When you've got no choice, be brave.

A darkroom is not the best place to develop a
reputation.

If chocolate is the answer, the question is
irrelevant.

Never question authority. It doesn't know
either.

You got ta know when to code 'em, know when
to modem ...

Smoke may indicate you have passed
maximum performance.

Professor: one who talks in someone else’s
sleep.

Graduate of the Uncle Fester School of Party
Etiquette.

Go ahead, make my Danish.

Thanks to Squelch Tale, newsletter of the
Chicago FM Club, September 2001.

2m Shirt Button?

In another step toward faster computers, Intel
Corp. has developed two new technologies that
will help the tiny transistors inside microproces-
sors run cooler, use less power, and operate
more efficiently. The new designs complement
several recent breakthroughs in building minus-
cule transistors that form the basis of all modern
computing as they switch on and off billions of
times a second.

Earlier this year, Intel unveiled transistors just
20 nanometers wide. Today's Pentium 4 has 42
million transistors, each about 180 nanometers.

For reference, a nanometer is about 10,000
times narrower than a human hair.

Is that a shirt button or your 2m rig?

Thanks to Intel via Newsline, Bill Pasternak
WABITF, editor.

Plug -'n’-Pay

If you just bought a new computer equipped
with the Microsoft XP operating system, or have
upgraded your old one, listen up. The Federal
Bureau of Investigation says that you should take
certain steps to protect yourself against hackers
who might try to take advantage of major flaws
that have been found in XP.

The bureau’s National Infrastructure Protec-
tion Center says that in addition to installing a
free software fix offered by Microsoft on the
company's Web site, consumers and corpora-
tions using Windows XP should disable the
product’s universal plug-and-play features as
well. The FBI also warned computer system ad-
ministrators to actively monitor for specific types
of Internet traffic that might indicate an attack
was under way.

The FBI did not provide detailed instructions
how to disable plug-and-play. Outside experts
also caution that disabling the affected Windows
XP features threatens to render unusable an
entire category of high-tech devices about to go
on the market. This includes a new class of com-
puter printers that are easier to set up. But the
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same experis also acknowledge that disabling
plug-and-play in XP could afford some pro-
tection against similar flaws discovered in
the future.

Microsoft considers disabling plug-and-play
options as being unnecessary, but the company
does acknowledge that Windows XP suffers from
serious problems that can let hackers steal or
destroy data files across the Internet or implant
their own unwanted software. The FBI says that
the glitches were unusually serious because they
allow hackers to seize control of all Windows XP
operating system software without requiring a
computer user to do anything except connect to
the Intemet.

Thanks to Newsline, Bill Pasternak WAGBITF,
editor.

Amazing Discoveries:
Circles Within a Circle

One of the most curious pure mathematical
discoveries for 2001 was announced in an easy-
to-read article at an incredibly long Web site URL.
In brief, the article says that research has led to
some remarkable geometric findings involving
interrelationships between tangent circles and
spheres. In other words, mysterious circles within
a circle.

As one researcher put it, “Where do these
numbers come from? What's going on here?”

It is not true that another responded, “And who
cares?”

Find out by going to [www.sciencenews.org/
20010421/bob18.asp].

Thanks to CGC Communicator, via Newsline,
Bill Pasternak WASITF, editor.

Riddle Answer
Australia.

Reprints
of

73 Magazine Articles

Only $5.00 Each!
Call 800-274-7373

ARRL and Gordon West Books, Iron Horse,

www.rlselectronics.com

Ameco and Computers

A GREAT gift idea i'nr yourself, your ham friend(s), or your child’s schn;l- Hbr_ary_

Is a subscription to 73 Magazine ..

. only $24.97!

Call 800-274-7373 or write to 70 Route 202 Ncrrth Peterborough NH ﬂSdSH ‘

Smartuners are the most popular tuners m the world.
But don’t just take our word for it...

SG-230
1.6-30 Mhz, 3 to 200 Watts

“Since installing the SG-230, it

has operated flawlessly with excel- :

lent signal reports from all over
the world. The low current drain
is an additional plus.”

“Just key the mike on ANY
authorized frequency and the
antenna will instantly tune.”

Ronald Kane - K9MNI '

“No more wasting time with a
conventional tuner.”

Edward O’Brien Jr.
KB2LUG

lllllllllllllllllllllllllllllll

SG-237

1.8-60 Mhz, 3 to 100W

“It’s worth it’s weight in gold to
me! The SG-237 is perfect for any
installation anywhere. The sky
and your imagination is the only
limit with what you can do with
this coupler. The SG-237 has
given me nothing but excellent
performance and “all band™ free-
dom with a ver} modest length of

antenna wire.”
Jason Hulet - WIWOW :

SG-231
1-60 Mhz, 3 to 100 Watts

. “I routinely get good comments on

the signal and audio.”
Jon Haskell - KB9CML

“Within minutes I was up and
. running, talking world-wide from
Paul Poindexter - WA6RXM

my sailboat.”
Scott Brear - KG6QT

“I’ll probably keep the Smartuner
- until it disintegrates.”

Jerry Dixon - WA6QFC
“I never have any unwanted
SWR.”
Raymond Allard

WIRAA

SG-235
1.6-30 Mhz. 3 to 500 Watts

. “] use it constantly for marine and
. ham frequencies with never a

. glitch. Operation is easy...just

. start transmitting.”

Al Lee—WA4EWYV

“It tunes to near 1:1 SWR.”

Amold Knadle—N1JX

“The next to greatest thing in my
. shack is the SG-235 Smartuner.
: The greatest is my callsign.”

Haraldur Sigurosson—TF3A

See the entire Smartuner fumulv and get FREE QSL CARDS at

www.sgcworld.com

3% IR i

Toll Free (800)259-7331 = Tel (425)746-6310 = Fax (425)746-6384 « Email: sgc@sgeworld.com

See vou in Davton! Booths 623, 624, 630, 631
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NEVUER SAY DIE
continued from page 6

be more than 50% Hispanic. Two-
thirds of the births there are to Hispanic
parents.

I have no objection to people coming
to America, but when they do I want
them to come here to become Ameri-
cans, not just displaced Mexicans. I
want them to speak American, not Span-
ish. It’s okay for immigrants to be Mexi-
can-Americans, but their kids should be
plain Americans. When immigrants come
here they are supposed to be assimilated.
not be an invasion force.

If immigrants want to continue to speak
their native language and maintain their
native customs, then why should we let
them stay? We have our own language.
We have our own customs. When 1In
Rome, elc.

Success in America depends a whole
lot on how vou look and how you speak.
Our schools are doing the Kids an enor-
mous disservice by not teaching them
how to speak American. American with
as little accent as possible. Let's push for
assimilation. Let’s get our schools to give
kids a break in life and not doom them to
being second-class citizens because they
never learned to talk our language.

The Irish, German, Russian, and many
other waves ol immigrants in just one
generation produced kids who were
Americans, so let’s not encourage (with
billions of our tax dollars) Latinos to
doom their children.

Ebonics? Give me a break!

Mismanagement

Polaroid is in Chapter 11 bankruptcy.
The stock is down to 28¢ a share from in
the $60s just four years ago. How come
their board of directors and management
didn’t see digital photography coming?
Lordy!

Unfortunately for the thousands of em-
ployees of large companies, this blindness
is more the rule than the exception. Look
at the blindness of all the American car
companies. Then, in came the Japanese
and ran circles around the hidebound old
dinosaurs.

We’ve watched the same thing happen
to GE. RCA, and the other manufactur-
ers of American television and electron-
ics equipment. And cameras. And ham
gear.

When the minicomputer giants ruled
the computer industry 20 years ago, I sat
down with the presidents of Data Gen-
eral, DEC, Wang, and Centronics and
tried to convince them that personal
compuiers were the future. They all said
they knew the computer industry better
than I did and that I was wrong. Ditio the
high-ups at Prime Computer.
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In 1983, I sold my five computer
magazines to International Data Group.
the publisher of Computerworld. This
was ironic, because this was the publica-
tion which had for years been ridiculing
personal computers at every opportunity
as toys and of no interest or consequence
to the computer industry, Real comput-
ers were kept in air-conditioned rooms,
run by men in white coats, and cost a
million dollars.

As an IDG director, I met with the
other board members in Beijing, where 1
warmed them that Computerworld should
start admitting that personal computers
were real and include the PC industry in
their coverage. They didn’t want to hear
about it and kicked me off the board.

A few months later their major com-
petitor, Ziff-Davis, started PC Week, do-
ing exactly what I'd recommended. In a
short time it was the equal of Computer-
world in circulaton and revenues. That
blindness lost IDG several billion dollars.

The five magazines I sold to IDG, which
had been growing in sales at 50% per
year for seven years, were soon misman-
aged to death by people with no vision
of the future.

So I can understand what happened at
Polaroid.

Today I need to buy a good digital cam-
era. Am I considering a Kodak? Har-de-
har. Should I get the latest Nikon,
Olympus, or Canon? Well, my film cam-
eras are Olympus and Nikon — mostly
Nikon — so I'll probably settle for a
Nikon Coolpix 995 digital camera.

Cooked (Goose

Don’t you pity the poor bastards who
are addicted to cocaine or heroin? And
those kids exhibiting the monumental
stupidity of smoking, building one hell
of a lifetime (though short) addiction?

Well, step up to a mirror, sucker.
You're a drug addict, too, and. like all
drug addicts, you won’t face the obvious.

No, I'm not talking about drugs like
caffeine or alcohol, I'm talking about
eating cooked or processed food.

For some reason our schools (includ-
ing medical schools) don’t mention the
work of doctors Weston, Price, Pottenger,
Comby, Bieler, and Howell. I've wrilten
about all of them except Dr. Edward
Howell. I even review their books in my
Wisdom Guide.

Howell's research showed that rats fed
cooked and processed food lived about
two years. Those eating raw food lived
about three years. In people years that’s
the difference between living 75 years
(our current average) and 112.

Rats fed only processed (ood got fatter
and fatter. while their brain weight went
down. D uh?

Howell reported that before Eskimos

were introduced to a cooked diet they
mainly lived on raw whale and seal
blubber and meat — with no heart dis-
ease, cancers, high blood pressure, and
so on. They lived long, healthy lives,
even without fruit and vegetables.

A study was done with hogs, where
one group was fed cooked spuds and the
other raw potatoes. Those eating the
cooked potatoes gained weight rapidly.
Those fed raw potatoes didn’t get fat.
Howell states, “It is impossible to get
people fat on raw foods ... regardless of
the calorie intake.”

Now, will that be a Big Mac (do you
want fries with that?), a Whopper. or
another slice of pizza?

Oh, yes: I particularly want to thank
the many readers who have written,
thanking me for getting them to change
their lifestyles to raw food and telling
me of their resulting amazing weight
losses and their feeling decades younger
and healthier.

Icing Up

Since our media seems totally fixated
on global warming, maybe you missed
the report that Antarctica picked up an-
other ten inches of snow last year. And
that’s the hard packed stuff. Zillions of
tons of it. Some global meltdown, eh?

In a past essay I included a photo of a
hundred-foot derrick in Antarctica which
was almost covered in snow after just a
few years.

So what? Well, three things — none
good. One has to do with Antarctica not
being centered over the South Pole. If
you’ll check the map supplement in the
February 2002 National Geographic,
you'll see that the pole is way over on
the eastern part of the continent. So
what? The weight of the two-mile high
ice has depressed the earth beneath over
3,000 feet from its weight, and that off-
center weight is exerting a steady pres-
sure to change the position of the pole
giving some credibility to the predic-
tions of several prophets that a sudden
pole change is going to happen.

['ve gone into some detail on the pre-
dictions by Nostradamus, Edgar Cayce,
and other noted prophets on the coming
virtual extinction of humanity. Coming
SoOon.

Prophets-shmofets, right? Then you
sure haven’t been paying attention to my
editorial essays where I've reviewed the
books showing that precognition has
been scientifically proven to be real. Read
Dean Radin’s The Conscious Universe.
Read my booklet on Dowsing.

Another thing not good? Did you miss
the wonderful article in The New Yorker
(Jan. 7, 2002) on what they’ve discovered

Continued on page 59



LOW NOISE PREAMPS

LNY-( ) ECONOMY

PREAMP onLY $29/wat

o Miniature MOSFET Preamp.
» Low noise figure.
+ Available for various bands from 28 to 450 MHz.

ey LNK-( )
we & = PREAMP

FrTion T T
% ONLY $59/w&t

Low noise LNY-type preamp

in alum case w/ BNC jacks.

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

Eliminate intermod!
Sharp 3-section filter
Low noise preamp
Available for bands from
137 to 170 MHz.

e Exciting new AM receiver for
the 118-137 MHz aircraft band.
+ |deal for monitoring at airports.
» Allows pilot control of runway
lighting.
e ELT monitor to detect and
locate downed aircraft.
* Dip switch frequency selection.
« Superior sensitivity and selectivity.
R121 Receiver module wired/tested ................... $209
R121 Receiver in cabinet (see website)................... 5299

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 satel-
lites pass overhead, even while away from homae.

« R139 Receiver Kit 1855 Case ..........c..ccccvveeeeneninnnn . 3159
« R139 Receiver Kit with case and ac power adapter.$189
» R139 Receiver wit in case with ac power adapter....$239
e Internal PC demodulator board & imaging software .. $289
« Turnstile Antenna

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 ordinary consumer radios!
Automatic mode provides storm waltch, alerting you by
unmuling 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).

RWX Revr kit. PCB only
RWX Revr kit with cabinet, speaker, & AC adapter
RWX Revr wired/tested in cabinet with speaker & adapter

Get time & frequency checks
without buying multiband hf
revr. Hear solar activity 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,

s RWWV Rcwr kit, PCB only

s RWWV Rcvr kit with cabt, spkr, & 12Vdc adapter
s RWW\V Rcvr wit in cabl with spkr & adapter

HIGH QUALITY VHF & UHF
EXCITER & RECEIVER MODULES

FM EXCITERS:

Rated for continuous duty,
2W continuous duty output.

T301 Synthesized VHF
Exciter: for various
bands 139-174MHz. 216-
226 MHz. Dip switch freq.
setting.

» Kit {ham bands only) (TCXO option $40)............... $109
o Wiredftested, incl TCXO.......coiiiiiiiniiiniiininnniasas. 9189

T304 Synthesized UHF Exciter:

for various bands 400-470 MHz.
e Kit (440-450 ham band only} incl TCXO ................. $149
s Wireditested .............. o niel

CRYSTAL CONTROLLED:

o TA51: for 6M, 2M, 220 MHz ........ kit $99, wit $169
o TA451: for 420-475 MHz. ............ kit $99, wit $169
e TA901: 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 — 0.2uV.
Superb selectivity, =100 dB
down at £12 kHz, best avail-
able anywhere, flutter-proof
squelch.

R301 Synthesized VHF

Receiver: various bands
139-174MHz, 216-226 MHz.

e it (ham bands only) (TCXO option $40)
« Wiredftested (incl TCXO) ..ooeviiiiinninnns.

R304 Synthesized UHF Receiver:

various bands 400-470MHz.

e Kit (440-450 ham band only) (incl TCXQ) ............. $179
o Winaditested ..o e $2UD

nni.y $139
e 9208

CRYSTAL CONTROLLED:

e R100 for 46-54. 72-76, 140-175, or 216-225 MHz. .
B e E e e S T S R Ry
» R144 Like R100, for 2M, with helical resonator in
frontend .oooeiiiiiiiiiiii i Kit $159, Wit $219
o R451 for 420-475 MHz. .............. kit $129, w/t $189
e R901 for 8902-928MHz .............. kit $159, wit $219

CTCSS TONE ENCODER/DECODER

Access all your favorite

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

« TD-5 CTCSS Encoder/Decoder Kit
« TD-5 CTCSS EncoderiDecoder Wired/tested

TRANSMITTING &
RECEIVING CONVERTERS

No need to spend thousands
on new transceivers for each
band!
« Convert vhf and uhf signals
to & from 10M.
Even if you don't have a 10M
rig, you can pick up very good
used xmtrs & rovrs for next to
nathing.
Receiving converters (shown above) available for
various segments of 6M, 2M, 220, and 432 MHz,
Revg Conv Kits from $49, wiredftested units only $99.

Transmitting converters for 2M

Kits only $89
Power amplifiers up to S0W,

Get more features for your dollar with our

REP-200 REPEATER

A microprocessor-controlled 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!

" -RERISO REPEATER

o kit still only $1095

» factory assembled still only $1295
S50-54, 143-174, 213-233, 420-475 MHz.
{ FCC type accepted for commercial sarvice 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 both. Great for making club
announcements! ... o¢nly3$100

REP-200C Economy Repeater. Real-voice ID, no
dtmf or autopatch. ..............Kit only $795, w&t $1195

REP-200N Repeater. Without controller so you can
LISE YOUr OWN. ..........co.oo....... Kit only $695, wé&t $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 1D'er. ....only $54/kit, $79 wit

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

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

COR-6. COR with real-voice id. Low power CMOS. non-
volatile memory. ................... Kit only $99, w/t only $149

COR-5. uP controller with autopatch, reverse ap, phone
remote control, lots of DTMF control functions, all on one
board, as used in REP-200 Repeater. $379 wit

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

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

TD-4. DTMF controller as above except one on-off
function and no toll call restrictor

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.

Three models with prices from $99 to
$219. Allgo upto 3 GHz. Some go as
low as 10 Hz with noise filters and other
advanced features.

See our website for details.

Hamtronics, Inc.

65 Moul Rd; Hilton NY 14468-9535
Ph; 716-392-9430; Email: sales@hamtronics.com

See special offers and view or download
complete catalog on our web site

- hamlronics. com




Parker R. Cope W2GOM/7
8040 E. Tranquil Blvd.
Prescott Valley AZ 86314
[pamaco @mwaz.com]

Switched Mode Power Supplies

Get out your calculator and have some fun.

Switched mode power supplies (SMPS) are relative newcomers to the electronics world. In
days gone by, motor-generators, dynamotors, or vibrator supplies were used to convert a
battery voltage to some other voltage. Today SMPSes do that job. They are small, lightweight,
and relatively inexpensive, and within the construction capability of the home brewer.

The power density, watls-per-cu-
bic-inch, of newer commercial
SMPSes is truly amazing.
While some newer SMPSes have den-
sities of 20 watts-per-cubic-inch, most
home builders will accept a much
lower power density, a larger unit, if
they can build it themselves. The
home-built supplies may not be the
most compact, but they are still a far
cry from being boat anchors.

Most conventional power supplies
operate from the 60 Hz mains, and
have ripple frequencies of 120 Hz. The
60 Hz transformers and chokes are big
and heavy, but they are devils we know
and have learned to live with. But
when we need to operate from a bat-
tery, we are pretty much up the creek
unless we can work with the battery
voltage as it 1s. Of course, we can still
generate 60 Hz with a motor generator

+V
Q1 D1
e
(I3
2 I~ t
R1 P—® $—0 +28V
: 8 I 4 vV -~ C1
= 2 2 e =
i i ‘_* qu_ Dd
»
L Q2 D2
+V

Fig.1. A push-pull amplifier is used to provide the high power output.
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and use the 60 Hz supply, but that is
like standing up to paddle a canoe —
there are better ways.

Instead of generating 60 Hz, why
not 60 kHz or 600 kHz? The trans-
formers and inductors will be much
smaller and the filtering much easier.
Arguing against a high frequency is
component availability. 60 Hz magnet-
ics, transformers. and chokes, are com-
mercially available, but high [requency
transformers are not. High frequency
transformers are small and easy (o
wind: A few turns on a ferrite core for
an SMPS looks pretty good.

As an example, obtaining 28 volts
from a 12 volt source can be achieved
with a DC/DC converter: A high fre-
quency oscillator followed by an am-
plifier. Then rectified and filtered. This
solution is certainly simple, but it has
no regulation and must be manually
adjusted. SMPSes are regulated and
often have a lot of other bells and
whistles not essential to generating a
stable voltage such as over or under
voltage protection, current limiting, or
soft start. Once you know what the
necessary parts are and what they do
you can add these extra functions.

The output of a bare bones unregu-
lated supply changes as the main battery



voltage changes or as the load changes.
An unregulated supply is certainly
simple, but adding regulation need not
be a deal breaker. It can be as simple as
following the unregulated supply with
a zenor diode or a three terminal regu-
lator. This is a rather inefficient ap-
proach. Another more complex but
efficient method is to control the drive
to the power oscillator. An even more
complex scheme is to sense the DC
output and automatically control the
- drive to the amplifier to maintain the
desired DC output voltage. This is an
SMPS.

Controlling the output power of an
SMPS isn’t like controlling the output
of a linear amplifier. The output power
is controlled by changing the duty
cycle of the drive. A push-pull ampli-
fier is shown in Fig. 1. When each
transistor is on for full alternate half
cycles the output will be maximum,
but when each transistor is on for only
a part of the half cycle, the output will
be less. Changing the duty cycle of the
drive is the smart way to change the
output voltage.

In Fig. 2, two sections of Ul a
CD4001, Ul A and U1B, act as a relax-
ation oscillator. The leading edges of
the square wave are differentiated with
C2 and R3, and C3 and R4 and logic
NOR’d in UIC, then inverted with U1D
to produce the trigger for the monostable
multivibrator U2A and U2B, another
CD4001. The period of Ul A and B is
approximately 1/1.39R2C1. R1 just
stabilizes the frequency with changes
in supply voltage. R1 can have any
value but something in the range of
three to ten times R2 is typical. Large
values of R1 can limit the maximum
frequency, so at 200 kHz a value of
about three times R2 is safe.

The output of the monostable, U2A
and U2B, is approximately 1/0.7C4RS5.
When RS is made variable the pulse
width can be varied. The negative
pulse from U2A is logic OR'd in U2C
and D to control the duty cycle of the
drive to the amplifier. RS controls the
DC output of the converter.

The outputs of UlA and B and the
variable pulse from U22A are logic
NOR’d in U2C and U2D to produce a
variable width positive pulse on alter-
nate half cycles to drive the amplifier.

POWER
AMP

Fig.2. A DC/DC converter can be manually adjusted.

The MOSFETs Q3 and Q4 in Fig. 1

conduct when their gates are positive:

Q3 conducts on one half cycle and Q4

conducts on the next half cycle.
Operating with higher frequencies

requires consideration of parasitics
that could be ignored at 60 Hz. What
were trivial parasitics at 60 Hz become
serious problems at 60 kHz and at

600 kHz everything is critical: Leads

iy i i -

LINEAR AMPLIFIERS

Amplifiers, ATV Down Converters
& Hardto Fand Faris, :

3 1] i L
mg;ih e
~ HF Amplifiers 2 Meter Amplifiers

PC board and complete parns list for '144-148 MH2)
HF amplifiers described in the L T
Motorola Application Notes and W(Kitor Wired a
Engineering Bulletins: 35W - Model 335A,

AN7TT9H (20W) ANT58 r]ﬂl.‘rl‘J"-*-’lh $79.95/$100.95

ANT79L (20W) AR313 ii'nﬂli}\-"-l} 75W - Model a78A.

AN 762 (140W) EB27A (00W)) eiio a5/6150.95

EB63  (140W) EB104  (600W)
| AR305 (360W) AR (1000W)

« RF

& 2=
Phone
(937) 426-8600
FAX

» DIP switch programmable
« Miniature in size
« 37 ElA tones, 27 non-standard
tones from 33.0 to 254.1 Hz included
» Reverse Burst built-in
» Easy 3 wire hookup

55-64 CTCSS Encoder
66" x 1.08 x .27

$S-64 DIP Switch Programmable CTCSS Encoder  $28.95

« 51 CTCSS Tones
« 106 DCS Codes

= On-Line Computer Halp
= Repeater CW ID

TP-3200 Shared Rapeater Tone Panal DCS & DTMF

TP-3200D Tabie Top Version $269.95 each

TP-3200RM-A Single Rack Mount version  $279.95 each
*TP-3200RM-8B Triple Rack Mount version  $279.95 each

*Holds up to fhree TP-3200s

Call or write to receive our
full Product Catalog or visit
our Web site for complete
information at:
http://www.com-spec.com

kﬁm TO FIND PARTS —

* Broadband HF Transformers

. ﬂiﬂiﬂlpl - Kemet/ATC

* Metalclad Mica Caps - Uneico/Sem

* ARCO/'SPRAGUE Trimmer Ca‘ual:i*.-:}cr'.; Mo
Wae can get you virtually any RF transistor! (G
Call us for “strange” hard o fingd parts!
DIGITAL FREQUENCY READOUT
For older analog transcelvers

TK-1 (Wired and Tested) $14995

For detailed informationsandepricesMeatisuisweitedlor our free catalog!

508 Milln:i:ie Drigeaﬂuwrcr%k. Dtvi;n 45434-5840
e-mail: ccl.dayton@pobox.com
(937 429-3811 ywww.communication-concepts.com

= Supports 157 Repeater Subscribers

= Air Time Loading & Analysis Graphs
« Signalling Formats: CTCSS

s

- '-"r'-l :
(Kit or Wired and Tested) |
dal ATv.3 {420-450
)
5 aAS - FET) :F-dEBEﬁEEI.EE
Ocel ATV-4 ¢ 902.925

- )

(GaAS - FET) $59.95/$79.05

Power Transistars

. ADDITIONAL (TEMS
Heat Sink Material - m
Mode! 93 Heat Sink (6,5" % 12* « 1.6, 24
CHS-8 Copper Spreader (8 "% €" x 3/8%), §24
Low Pass Filters {up to 300W) ¢
!'Snr harmonics §12.95

pecily 10M, 15M, 20M, 40M, BOM aor 18
LI-IF Splitters and Combiners up mﬂzquﬂhﬁ

* Fully enclosed CTCSS
encoder

= All 32 EIA tones from
67.0 to 203.5 Hz included

» Perfect for mobile /
base apphcabons

TE-32
525 x33 x1.T

TE-32 Multi-Tone CTCSS Encoder $49.95

= Eight programmable,
selectable messages

= Fully field programmable
via included keypad

» Mests all FGC

identification requirements

N
1

’ COMMUNICATIONS SPECIALISTS, INC.
iy

ID-8 Automatic Morse Code ldentifier
185 x117 x 35

ID-8 Automatic Morse Station Identifier $69.95

426 WEST TAFT AVENUE = ORANGE CA 928654296
(714) 998-3021 » FAX (714} 974-3420
Entire U.S.A. (800) 854-0547 = FAX (B00) 850-0547
hitp//'www.com-5pec.com
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| MOSFETs. Since
MOSFETs are maj-
ority carrier de-
vices, they do not
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when driven hard
enough can switch
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quency supplies
MOSFETs are the
power devices of
choice.

Diode reverse
recovery time is a
different problem.
During the reverse
recovery time a di-
ode conducts equal-
ly well in the re-
verse direction, not
a good situation.

Reverse recovery
times of diodes is
short enough to be

Fig. 3. A pulsewidth modulator is an essential part of an SMPS.

become inductors, capacitors and in-
ductors are resonant circuits, the
equivalent series resistance and induc-
tance limit the effectiveness of capaci-
tors. Reverse recovery time of diodes,
and storage time of bipolar transistors
add to the design problems.

Bipolar transistor problems can be

ignored at 60 Hz,
but at higher fre-
quencies reverse
recovery time can be a significant frac-
tion of the period of the operating fre-
quency. Ignore reverse recovery time
at your peril.

Ordinary silicon rectifiers begin to
depart from the ideal at a kilohertz or
s0. For example, the 1N400X series of
silicon rectifiers has recovery times of
about 300 nsec.
That 1s, the diode

VWM

continues to con-
duct in the reverse

direcuion for 0.3

D Q
U4
CLK Q

CLOCK

]

CD4013

CONTROL

o
T

a1

Q2

POWER
AMP

R&

Rg
K11
us

+

LM7805

V+ Or—
I

REF

usg

ouT

COM

Fig. 4. A sample of the DC output can be fed back to control the

output.
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usec after the an-
ode becomes neg-
ative. When the
frequency is 20
kHz the polanty
changes every 25
isec and 0.3 usec
is not negligible.
The di- ode essen-
tially conducts in
both directions for
10% of the cycle.
During the re-
Verse  recovery
time the filter dis-

charges through the diode(s) and the
source. The diode’s dissipation 1s in-
creased and the load on the source 1s
also much higher than expected. The
ripple increases as well. All in all a
bad situation.

Schottky diodes and ultra fast diodes
have much shorter reverse recovery
times and minimize reverse recovery
problems. Schottky diodes are an ex-
cellent choice 1n that they have reverse
recovery times of a few picoseconds
and forward voltage drops of about
0.3 volts. Unfortunately Schottky di-
odes have a PIV (peak inverse voltage)
of only about 30 or 40 volts. Ultra fast
diodes have recovery times of 25 nsec
or so and PIVs up to 1 kV. Using ultra
tast diodes like the Motorola MUR405
or 410 provide a nice safety factor for
operating frequencies of several hundred
kilohertz.

The power amplifier and rectifiers
are shown in Fig. 1. The Schottky di-
odes D1 and D2 block the negative
swing of voltage at the drains of the
MOSFETs. (MOSFETs have a para-
sitic diode that conducts when the
drain 1s negative.)

While MOSFETs are voltage con-
trolled devices, it takes time to charge
their input capacitance and raise the
gate voltage. The capacity at the input
i1s not just the gate-source capacity
plus the gate to drain capacity; the old
bug-a-boo Miller effect gets into the
act. The mput capacity ol an amplifier
with a resistive load is:

C.=C + ng::: (1+A)

C,1s the gate-source capacity, C , is
the gate-drain capacity, and A 1s the
voltage gain. To complicate the matter,
C, 15 not constant like in a vacuum
tube but changes with gate to drain
voltage.

MOSFET manufacturers give the in-
put capacity in terms of the total
charge needed to be charged to switch
the rated drain current when the supply
is the rated drain voltage. The total
gate capacitance is given as Q,. The
charge of the input capacitance Q =1x
t, where 1 1s the charging current and t
is the time the charging current flows.
To switch a MOSFET with a Q.. of 15
nano Coulombs in 150 nsec would
require a peak gate current of 100 mA.



The gate current is a spike of current
that decays exponentially to zero as
the input capacitance is charged. But
the peak current is still 100 mA. The
output current of the CMOS gates is
only a couple of mils so that more cur-
rent i1s required to switch quickly.
Emitter followers Q1 and Q2 provide
the higher current. Since the emitter
followers are not saturated their rise
and fall times are fast. Of course,
MOSFET driver ICs could be used,
" but 2N3904s can provide 100 mA
and they are cheaper and more readily
available.

The transformer is a crucial item in
the design of the supply. The turns ra-
tio of the transformer dictates the step-
up or down of the main battery supply
voltage V+. Designing the proper
transformer is not a walk in the park,
but it’s not a deal breaker.

Selection of the wire size depends
on the currents involved, and the num-
ber of turns depends on the required
inductance and the step-up desired.
The ampere turns dictate the core size.
The turns ratio sets the step up or down
of the voltage.

If the main DC source is a 12 V car
battery, the voltage can vary from 9 V
to 13.8 V; 9 volts is essentially a dead
battery and 13.8 volts is a fully charged
battery.

If it is desired to build a 28 V 1 A
supply powered from a car battery, a
4:1 ratio transformer would step up 9
volts to about 36 volts peak and step
up 13.8 volts to about 55 volts peak if
the transformer were 100% efficient.
With reasonable transformer efficiency
and losses in the amplifier and rectifi-
ers, the output should be 30 V mini-
mum and at least 50 V maximum. A
toroid will probably be easier to work
with than a pot core, but compromises
will have to be made. The turns ratios
must be whole numbers.

Selecting a core that has the perme-
ability and saturation characteristics 1s
the key consideration. The impedance
of the primary with the secondary
open should be as large as practical,
certainly greater than three times the
loaded impedance. The secondary im-
pedance reflected into the primary is
the secondary impedance divided by

N?, the turns ratio squared, 1.75 ohms.
The magnetizing impedance should
be greater than 5.25 ohms, so that at
100 kHz, a primary inductance of at
least 8.4 uH is required.

A toroidal transformer wound on a
core of Ferronics B material is quite
suitable for frequencies up to 500 kHz.
As a first cut the 11-282 core is large
enough to comfortably accommodate
the necessary windings, but as will be
shown a single core will saturate. Two
cores stacked can increase the effective
area and ease that concern.

The magnetic dimensions of two stacked
11-282 cores are: A = 1.044 cm® (each
core has an A = 0.522 cm?, 1 = 5.42 cm.
L computes to be 12 pH for one turn. A
usable flux density 1s less than 3,500
Gauss in each core. For two stacked
cores the flux density 1s 7,000 Gauss.

The inductance of a toroid 1s given
as:

L = N?0.4nuA /1 x 10°® Henries

L also can be given as the inductive
index A, .

I = B(Gauss)/H(Oersteds)

H = 0.4nNI/1 Oersteds

where:

A is effective area in cm?,

| 1s effective length in cm.

A, 1s the inductance index, the in-
ductance of one turn.

L=A N

A, 1s given as 6,057 nH for the 11-
282 core.

The permeability p and maximum
flux density B for B material are given
in the data sheets as )L = 5000 and B =
3,500. When two cores are stacked, A_
doubles and doubles the inductive index.
Therefore a turn has an inductance
L =A N*= 12uH or an impedance of
7.5 ohms at 100 kHz. Remember, each
pass of the wire through the hole is one
turn.

The transformer has 2 turns cen-
tertapped for the primary and 8 turns
centertapped for the secondary, or a
turns ratio of four to one. The second-
ary impedance reflected into each half
of the primary is 1/N? or 1.75 ohms.
The magnetizing impedance of each
half of the primary is 2ntfL. or 7.6 ohms.
The total current in the primary is the
magnetizing current plus the reflected
secondary current. The maximum

alL o< >
ELECTS

C O RFP ORAT I

—

SHOP OUR ONLINE STORE
www.allelectronics.com

7.2V 1000 mAh
lithium ion battery
pack. Great for use
in any applications |
requiring recharge- |
able power. Lithium ||
batteries have no
"memaory-effect" and do not need to be dis-
charged before recharging. Consists of two
cells in a fully-enclosed plastic case with a pro-
tective cover. Each cell is 2"long x 0.80" dia.
Battery pack size: 2.45" x 1.92" x 0.95" thick,.

CAT# BTE-600 50
10 for $3.00 each

each

Audible piezo alarm emits a solid,
high-pitched tone of low to medium
loudness. Operates on 3-15 Vde.
0.54" diameter x 0.3." PC |leads on

0.3" centers. saAT# SBZ-412
$ 1 25 100 for 85¢ each
each
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A D AR G i fotos el e R e
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e ik ol e R PR O S i A
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1000 for 60¢ each

Great for attention getting
displays, party /
decorations, night =
time warming signals.
A red 5mm LED

with flasher chip is :
attached to a battery snap
that snaps onto a 2 AA cell battery holder. Will

flash for months on a set of batleries. Flash
rate, approximately 120 flashes per minute.

Batteries not included. CAT# FSH-10

$ 00 100 for 70¢ each
each 500 for 60¢ each
1000 for 50¢ each

ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS to Visa, Mastercard,
American Express or Discover

TERMS: NO MINIMUM ORDER. Shipping and handling for the
48 continental U.S.A, $6.00 par order. All others including AK,
HI, PR or Canada must pay full shipping. Al orders delivared
in CALIFORNIA must include local state sales tax. Cuantities
F Limited. NO COD. Prices subjact

CALL, WRITE to change without notice.
FAX or E-MAIL MAIL ORDERS TO:
sor our FREE W\RSSEoaiziel |lets
CORPORATION
l'.'? ET:E%E P.O. Box 567
e e \Van Nuys, CA 91408
send $3.00 postage.

FAX (818)781-2653
allcorp@alicorp.com

e-mail
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Fig. 5. The TL494 is a switch mode pulsewidth modulation control IC.

magnetizing current exists when the
main battery voltage is maximum,
13.8V/7.6L2 = 1.8A.

The coercive force in the core 1s H =
0.4nNI/1, Oersteds. When the total cur-
rent I 1s 4A + 1.8A =358A. H=1.3
Oersteds. The maximum total flux B is
pH or B = 1.3 x 5,000 = 6,500 Gauss.
With two stacked cores the flux in
each core 1s 3,250 Gauss.

The transformer can be wound on ei-
ther a ferrite potcore or a toroid core.
In most cases a toroid 1s easier to come
by and gaping the core is avoided. In
either case, a good rule of thumb is to
make the primary’s magnetizing cur-
rent, the current with the secondary
open, as low as practical. That is make
the inductance as high as practical. A
two turn primary would have an induc-
tance of 48 ohms but the field strength
would be 2.6, which is too high.

Selecting a core is primarily a matter
of finding a core that can support the
needed ampere-turns without saturat-
ing the core. That is, keeping the mag-
netic flux (Gauss) below the saturation
point of the core. The core material de-
termines the field strength (Oersteds)
that can be supported.

The wire size used depends on the
RMS current the wire will be carrying.
For a single layer winding the wire size
should be greater than 200 circular mils
14 73 Amateur Radio Today * March 2002

per amp. In a multi-layer winding
transformer the wire size should be
greater than 750 circular mils per amp.
As an aside, MIL specs limit the wire
size in a harness to at least 500 circular
mils per amp. Therefore #18 AWG can
be used for the primary and #22 AWG
for the secondary. The 11-282 core has
enough ID to easily allow #18 AWG to
be used for both the primary and sec-
ondary. The temperature rise of #18
should be well within the temperature
limits of any enameled wire, but
Formvar® insulation is recommended
and 1s 1deal for any homebrewer’s ap-
plications. Formvar may be a bit diffi-
cult to strip, but its toughness makes it
a good all-purpose insulation.

A pulsewidth modulator (PWM)
shown 1n Fig. 3 can also generate a
variable pulse width to control the
drive to the power amplifier. The
PWM is a basic functional block of all
switched mode power supplies.

The variable pulsewidth in the out-
put of U3 of Fig. 3 is obtained by com-
paring a control voltage from R6 to the
sawtooth output of op amp Ul in the
comparator U3. Decreasing the volt-
age narrows the output pulse.

The sawtooth is generated by a con-
stant current linearly charging the ca-
pacitor Cl1. The voltage on Cl is
1solated from the following circuits by

the buffer amplifier Ul. U2 is a com-
parator that controls the amplitude of
the sawtooth. U3 compares the saw-
tooth voltage with a pulsewidth control
voltage.

The sawtooth amplitude 1s deter-
mined by the hysteresis around UZ2.
When the voltage on C1 (the output of
Ul) exceeds the voltage on the nonin-
verting input of the comparator U2, the
output of U2 goes to near zero and C1
is discharged through D1 toward 0.3 V,
the forward drop of D1. When the volt-
age on CI falls below the voltage on
the inverting input, about 0.5 V, the
output goes high allowing C1 to re-
charge and repeat the cycle. With a 10
volt supply and the values shown in
Fig. 3, the sawtooth swings from about
0.5Vto49V.

The positive going output of U2 also
provides the clock for U4 of Fig. 4.

The frequency of the sawtooth is de-
termined by how rapidly the voltage
on Cl rises from 0.5V t0 4.9 V. With a
constant charging current, the rate of
change of voltage on C1 1s dV/dt = I/C.
A charging current of 0.88 mA will
change the voltage on 1,000 pF from
0.5Vto4.9YV,achange of 4.4, in 5 mi-
croseconds, and produce a 200 kHz
sawtooth.

The constant current charging C1 is
obtained with QI, a 2N5457 N-chan-
nel depletion mode JFET (a MPF102
is a fair substitute for the 2N5457). R1
controls the gate source voltage, and
consequently the drain current. For the
2N53457, drain current i1s independent
of drain voltage when drain-source
voltage 1s a couple of volts and drain
current is less than 1 mA. The gate
source voltage 18 about 1.4 volts when
drain current 1s 0.88 mA. Under these
conditions R1 would be 1.6k.

Unfortunately, the drain current vs.
gate-source voltage is not a tightly
controlled parameter so a trimmer R1
1s needed to set the current and fre-
quency to a particular value. A variable
R1 of 5k will probably suffice. While
the value of R1 can be calculated, a
more practical solution is to just adjust
the source resistor to produce 0.88 mA,
and forget about the analytical stuff.

[f you want to do the math, an accu-
rate prediction of the value of R1 can
be made when the parameters of the




particular JFET are known. The val-
ues given in the data sheets for the
2N5457 are pretty loose: I .., the
drain current with gate-source volt-
age zero, 1s between 5 mA and 1 mA,
and cutoff voltage V ., the gate-
source voltage that reduces the drain
current to less than 1 pA, is between
0.5 V and 6 V. The MPF102 limits
are looser. Not very close, but all is
not lost.

The relationship between drain cur-
rent and gate voltage of a JFET can be
expressed as:

L=0.(1-Vgs/V )* (Eql)

where:

I, = drain current for the particular
gate voltage.

I = drain current with the gate-
source voltage zero.

V . = gate-source voltage that re-
duces I to essentially zero (less than 1
UA).

\'%

o = the gate-source voltage that
produces L.

Equation 1 can be rewritten to solve
for V. /V ;and V

Ip

VV,=1- |2 (Eq2)
Ipss

V=V 1-.-2 1 @®q3)
Ipss

The values of I . and V__ can be de-
termined with a couple of simple tests.
A supply of 6 to 20 volts or so, a resis-
tor in the order of 10k and a voltmeter
and milliammeter will be needed. Con-
nect the positive voltage to the drain
and the negative side to the source.
Short the gate to source of the JFET
and measure the drain current I ..
Connect a 10k or so resistor in the
source. Measure the voltage VES aCross
the resistor and the resulting drain cur-
rent I,. With V and I, known, the
value of V __ can be computed with
equation 3. With these values of I
and Vuff established, the gate-source
voltage needed to produce a particular
drain current can be calculated with
equation 1.

The drain current of a JEET 1s essen-
tially independent of the drain-source

voltage when the drain-source voltage
is above pinch-off. For a typical
2N5457, pinch-off is a couple of volts
for drain current of less than 1 mA.

In Fig. 3, PWM is accomplished by
comparing the sawtooth voltage to a
variable control voltage obtained from
potentiometer R6. When the sawtooth
voltage on the inverting input of U3 is
less positive than the voltage on the
noninverting input, the output is high
and stays high until the sawtooth ex-
ceeds the voltage on the inverting in-
put. Reducing the positive voltage to
the inverting input from R6 decreases
the width of the positive pulse on the
output of U3, and increases the width
of the low.

In Fig. 4, U4, a type D flip-flop like
the CD4013, 1s connected to divide the
sawtooth period by two. In a D flip-
flop, the D input is transferred to the Q
output on application of a positive
clock pulse. The outputs are 100 kHz
square waves (200 kHz divided by 2)

Continued on page 16
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Switched Mode

Power Supplies
continued from page 15

that control the outputs of the NOR
gates that drive the power amplifier.

The rise of the output of U2 of the
PWM provides the clock for the
CD4013. Therefore, on alternate cycles
of the clock (sawtooth) the low output
of U4 switches from the Q output to
the not-Q output.

The outputs of the NOR gates are
high when both inputs are low. That 1s.
when the output of U3 of Fig. 3 is low
and one output of U4 of Fig. 4 is low,
the outputs of a NOR gate 1s high and
one of the MOSFETS 1s on.

The DC output can be regulated
when a sample of the output 1s used to
control the U3 instead of the voltage
from the manually controlled pot R6,
as shown in Fig. 4.

Feeding a sample of the output back
to control the output is simple in con-
cept. but the devil is in the details. The
feedback considerations are exactly
the same as those for any feedback am-
plifier: the feedback must be 180° out
of phase with the input until the gain
of the amplifier has fallen to less than
one. When the voltage fedback 1s in
phase with the input, or nearly so, the
system will oscillate. Therefore care
must be taken to insure that the phase
of the fedback signal is always at least
150° out of phase with the input.

The operational amplifier, U5 in

i

Fig. 4, compares a sample of the out-
put DC with a fixed reference DC volt-
age to provide the control voltage for

the PWM. An increase in the output of

the DC voltage causes the output of the
error amplifier U5 to be less positive
and narrows the PWM's positive pulse.

The feedback to the PWM forces the
inverting imput of U5 to be 5 volts.

Therefore, adjusting R11 in Fig. 4

changes the voltage division and varies
the DC output voltage. RY9 minimizes
the change in input resistance of U5 and
consequently the gain of the amplifier as
R11 is changed.

The stability of the output voltage is
essentially the stability of the refer-
ence voltage and the closed loop gain
of the amplifier. The gain of the error
amplifier U5 is the chief determinant
of regulation with changes in load. A
small change in the output voltage
produces a significant change in the
control voltage fed back to the PWM.,

In the example given, 9 to 13 volts
was assumed across each half of the
transformer. In reality, the voltage
across the transformer depends on the
kinds of transistors and blocking di-
odes used in the amplifier. When the
transistors are MOSFETSs, the losses in
the drain-source resistance can be very
low. In newer devices the drain-source
resistance R, is as low as 30 mQ and
drops less than 0.3 V even when drain
current is 10 A. When the blocking di-
odes are Schottkies, the total drop will
be less than 0.6 V.

470

TL 494

470

10

1:4

5[6] 13[14]3] 2 11511614|?!
58K 2 =< 1000PF F
33Kl

il
001MF| ==
T

Fig. 6. A TL494 controls a 28-volr 1-amp power supply.
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While common emitter bipolar tran-
sistors could be considered, their stor-
age time tends to be long when
saturated and limits the frequency that
can be used. Emitter followers are fast
enough because they do not saturate.
Unfortunately unsaturated means their
collector-emitter voltage 1s a volt or
so. In many SMPSes emitter followers
are used and the losses accepted.

Switch mode power supply control-
lers are available as ICs that are rea-
sonably priced. The ICs are very
similar even though the methods of
implementation may vary and some
extra bells and whistles may be in-
cluded. Fig. § shows the Motorola
TL494, a basic PWM controller IC.

The TL494 has two error amplifiers,
a dead band amplifier, a regulated 5
volt reference voltage, an on chip os-
cillator, a PWM, and two uncommitted
bipolar output transistors that can sup-
ply 200 mA. Since both emitter and
collector are uncommutted, the transis-
tors can be used as either common
emitter or emitter followers. All this in
a 16-pin DIP. Unless you just like to
build things, the IC 1s the way to go.
Still, understanding what cach of the
functional blocks in the IC does will
give a much better appreciation of how
to apply the IC to your particular
needs.

The extra error amplifier can be used
to shut down the supply when there is
an over current or the voltage exceeds
some preset values. In the figure, pin
13 OC is the output control, a high en-
ables the supply. The dead time con-
trols the maximum duty cycle the
power amplifier can have and 1s con-
trolled by the voltage on pin 4, the
minimum dead band occurs when pin
4 1s grounded. The compensation net-
work between pins 3 and 4, 33k and
0.01 pF, reduces the error amplilier
gain above 3 kHz.

The internal oscillator 1s controlled
by the R at pin 6 and C,_ at pin 5. The
oscillator frequency (twice the output
switching frequency) 1s approximately
[.I/R C.. For an oscillator frequency
of 200 kHz C_ can be 1000 pF and R,
15 5.6 k&2.

The diodes D1 and D2 are

Continued on page 58



Carl G. Herbert AA2JZ
43 South Plank Rd.
Newburgh NY 12550

Vent-a-Fume

This project has produced more than its share of fans.

The weekend was here, and I had plans to spend the entire time planning and building
a QRP project worthy of national acclaim! I could almost hear the DX returning my call
with, “599, OM, sig IFB hr QTH — (insert your own rare DX desire here).” But reality
burst the bubble of dreams, when I remembered that today was the day I had promised
to “clean up” all that junk in the cellar.

ads. what an ugly thought!
There’s got to be the prover-
bial “ton” of stuff down there.
We (I mostly) hate to throw things
away, surely there has to be another
use for most of it. And what 1t cost
when it was new! It's like throwing
away an mvestment! No matter that the
technology has entered the “Dark Ages.”
Hefting “stuff” into the trash pile
was going good, until my old 286
computer surfaced. The “mental light
bulb” began to glow. Hey, now there’s
an idea! Why not use the fan as a “ven-
tilator” to move the soldering fumes
away from the bench while building
projects! It has a twelve-volt DC mo-
tor, and the power supply to operate it
is the “heart” of the building project.
Hot stuff! I love it when work becomes
fun. and trash turns into another valuable
ham radio project!
The “plan,” as it were, was to create
a device to remove solder fumes from
the workbench area to a nearby win-
dow, where they would be released.
The ventilation fan used in the com-
puter power supply 1s a 12-volt DC
model; a small fixed voltage supply
would be required to operate it. The
original supply, while functional, was

deemed “overkill” for this project. The
finished product should be functional
and have a “finished” appearance.

The most difficult portion of this
project 18 locating a suitable exhaust
connector and cutting the hole neces-
sary for mounting. A trip to the local
homeowner store provided a four-inch
galvanized connector called a “starting
collar” ($2.90). It was found in the
area serving clothes dryer tubing, elc.

The connector has “tabs™ for bending
on one end and allows tubing to be
attached to the other.

After emptying the power supply of
all parts, use the “starting collar” as a
template and trace its outline on the
rear panel. I used a “nibbler” to cut the
four-inch hole for the collar. Next,
place the fan squarely over the four-
inch hole and mark the location of the
four mounting holes of the fan. I

Photo A. The fan is positioned to the rear of the cabinet to facilitate optimum air flow.
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Photo B. This front panel has been finished with shelf liner paper
rather than paint.

moved the fan from its front location
in the cabinet o the rear, to facilitate a
more positive flow of air through the
flex pipe and to provide cooling for the
new 12-volt power source. Then |
drilled the four holes to mount the fan
and also drilled a suitable hole to
mount the strain relief for the 115 VAC
power lead (see Photo A).

To mount the collar, insert the tabs
into the four-inch hole and bend them
over. I used a small hammer to bend
the tabs securely against the sheet
metal housing. Before mounting the
fan inside the chassis on the rear wall,
check for desired rotation, The fan
should “draw™ air from the front to
rear, and not blow air into the room.
My power supply fan was mounted
“off center” on the front panel, thus
leaving a wide metal portion for mount-
ing the power switch and indicator lamp.

After marking and drilling these
holes, 1 checked for proper fit of the

. Photo C. Rear view.

switch and lamp. The front panel of
my project is not painted, but has a
covering of adhesive-backed “shelf
liner paper  available at department
stores 1n the housewares department.
When you build this project. you can
paint or apply shelf paper to the front
panel as desired. The paper can be easily
removed from the front “intake” hole,
switch, and indicator holes using a ra-
zor knife. This is a good time to apply
labeling if you desire it (see Photo A).

Mount the switch, AC indicator, and
front wire form fan guard. The outer
panels of the chassis, a flat panel and
an “L7-shaped piece will be visible
when assembled. I painted them with
primer and Rust-Oleum Hammered
Metal Finish. This paint dries to a
“dimpled” finish. looks good, and is
excellent for covering blemishes.

A 12-volt DC power supply to oper-
ate the fan has been described many
times. A schematic for a suitable one is

|
——— o —_—

shown in Fig. 1. All parts were sal-
vaged from the original power supply.
Your “junk box™ may have to supply
parts not available from your particular
device. See Fig. 1.

Using threaded spacers, mount the
new power supply. taking care to allow
room for the protruding switch, indica-
tor, and fan. Marking the location of
the threaded spacers to facilitate drill-
ing the holes 1s a “snap.” With the
spacers attached to the power supply
board in their final location. paint the
bottom of the spacers with red nail
polish. While the polish is wet, place
the board “gently” into position inside
the cabinet. Remove the board, and the
wet polish will have left “doughnuts™
where the necessary holes are to be
drilled for the screws. The polish is
easily removed if desired. Attach suit-
able rubber feet to the bottom of the

Continued on page 58

Fig. 1. 12 VDC power supply. Adjust for 12 VDC output. NE = salvaged neon indicator; S1 and bridge rectifier also salvage.
18 73 Amateur Radio Today = March 2002



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

Part 2 of 3.

New Life for a Pierson KE-93

section as we proceed.

Part one of “New Life for a Pierson KE-93” discussed the power supplies that were sold
as companions with the receiver during the 1957 era. All of the identified problems
that I had discovered were also listed, and each will be discussed in the appropriate

he objective of my involvement
with this receiver project
stemmed from an early fascina-
tion with Pierson receivers, even though
['d never used one. Perhaps the compact
design captured my attention, since this
receiver was physically different from
competing receivers of the period.
Again, let me emphasize that the
Pierson KE-93 ham band communica-
tion receiver was ahead of its time in

Photo A. Front panel view of the Pierson KE-93 communications

receiver.

design technology and performance
(see Photos A and B). During the early
1950s era. Standard Coil developed a
turret tuner for the front end of TV sets
that revolutionized the industry. Unul
the advent of the turret tuner, channel
frequency stability and poor RF sensi-
tivity were very common problems.
Service technicians had a real battle on
their hands attempting to fix TV prob-
lems — then along came the Standard

Coil turret tuner and we all sighed with
relief at last.

Pierson took advantage of the Stan-
dard Coil-style TV tuner design and
placed one in the front end of the KE-
93 (see Photo C). As a result, the RF
lead lengths were shortened consider-
ably and the coil Q factor was in-
creased, improving both RF sensitivity
and input selectivity (see Photo D).
Of course, the mechanical stability

Phote B. Rear cabinet view of the receiver showing the connectors.
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Another mechan-
ical advantage en-
gineered into the
KE-93 was a par-

Photo C. Inside bottom view of the receiver showing the wiring

harness and the coil turret.

of the front end was vastly superior
to competitive receivers.

tial modular de-
sign. Fig. 1 shows
the general layout
of the receiver.
The entire IF detector, noise limiter,
squelch, and audio were packaged into

Photo D. Inside top view of the receiver showing the dial drum, coil turret connections,
and compact design. Note the short lead lengths used in the front end.
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Fig. 1. General layout of the Pierson KE-93 receiver.

one small module and placed on the
back porch of the receiver. When
mounted, the IF system was fully RF
shielded, protecting it from stray RF
noises and signals.

One disadvantage of the compact
design was altermarket troubleshoot-
ing. Because of the modular design
and the way things were mounted, a
technician could not easily measure
voltages at the socket of the IF tubes.
Only the front-end tube sockets pins
were readily accessible for voltage
measurements.

As noted in Photo E, all of the resis-
tors used in the IF module are mounted
on a terminal strip running the length
of the chassis. Therefore, checking
resistor values in the IF module is
reasonably easy. Nearly all of the
disc ceramic capacitors are accessible
for changing should that be necessary.
But to measure voltages at the tube
socket pins, an independent test station
with a power supply would be pre-
ferred. Table 1 shows the resistance
values that I measured at the socket
pins of each tube within the receiver.
Tube basing diagrams shown in Fig. 2
provide a function reference as an
aid during troubleshooting.



Receiver

Having not previously looked inside
a Pierson receiver 1 felt it was neces-
sary to work up a signal path diagram,
as shown in Fig. 3, so that I'd be able
to examine and troubleshoot the re-
ceiver should repairs be required. Dur-
g this part of the analysis, 1
discovered that the KE-93 1s a double
conversion receiver for the 80-10
meter bands and single conversion for
broadcast and 160 meters. Conversion
switching takes place by activating
two microswitches with a lobe on the
coil turret. Two switches are required,
with one of them switching the signal
from the first mixer into the second
mixer or bypassing the second mixer
and going straight into the IF. The sec-
ond switch selects output from either
the second mixer or from the first
mixer.

Once I got the receiver operating, |
measured the conversion frequencies
and found the IF centered at 265 kHz.
The crystal used in the oscillator of the
second mixer operates at 2.465 MHz,
causing the output from the first con-
version to be 2.200 MHz. At 2.200 MHz,
the image is pushed out to 44 MHz
away from the desired input signal,
reducing the amplitude of any image
signal to something negligible. With the
image on the high side of the input
signal, it is further reduced in amplitude.

A further analysis of the IF module
revealed that the noise blanker circuit
is very similar to the Lamb design.
During the 1950s era, noise himiters
used in most ham receivers were of the
series and/or shunt pulse noise gate
types. Although quite effective. there
was always a noise “stump” remaining
after being clipped, and this residual
noise stump was audible. In addition,
when listening to an AM signal, some
peak audio clipping took place and the
user could actually hear distortion on
the resulting audio signal.

Using the Lamb design, there was an
increase in noise rejection as well as
the elimination of all audible distortion
as a function of noise blanking. Au-
dible noise stumps were eliminated be-
cause no noise stumps are produced by
the system. Fig. 3 shows the design
features of the noise blanking system

Photo E. Bottom view of the IF module showing both the compactness of the design and
the availability of the resistors for troubleshooting purposes.

used in the Pierson KE-93. A tuned
circuit operating at 265 kHz feeds a
noise amplifier whose output 1s recti-
fied to a DC voltage value. The ampli-
tude of the DC voltage is a direct
function of the noise level within the
[F signal path. Once developed, the
noise-generated voltage 1s fed into the
last IF amplifier, causing an instanta-
neous reduction in stage gain during
the noise duration period. A damper
diode was added to the KE-93 circuit
to prevent an overcompensation as a
result of noise pulses.

Squelch was another feature de-
signed into the KE-93. I'm not aware
of any other 1950s AM ham band re-
ceiver that had squelch. Of course, 1t
was easy to implement in the KE-93
once noise rectification was performed
as it 1s typically done in the modemn
ham and commercial FM radios.
White noise within the IF path de-
creases as a function of the received
signal strength. Utilizing that feature,
the derived DC noise voltage 1s used to
control an audio gate. A pot on the
front panel of the KE-93 allows the
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Tube Pins
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Table 1. This chart shows the resistance measurements that I obtained from one receiver.
Resistance values for the IF module were taken with the module removed from the receiver.

user to select the signal threshold for
squelch operation.

Dial cord

After getting power applied to the
receiver, I had started to perform some
tests, when the dial cord jumped out of
one of the pulley grooves. So what
happens now! Upon examination of
the situation I found the compact de-
sign was actually a hindrance to work-
ing with the dial cord. I hesitate to
think of having to replace the dial
cord, but decided it would be proper to