December 1997

Popular Electroics

Build the

Guitar:
Amplifier

Rock your jam session with the “Chrome Classic 50”
a professional-looking 50-watt amplifier
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NEW!

Electronics Workbench Version 5 with analog,
digital and mixed A/D SPICE simulation, a full suite
of analyses and over 4,000 devices. Imports SPICE
netlists. Exports to PCB layout programs. Still the
standard for power and ease of use. Still the same
low price.

Join over 75,000 customers and find out why more
engineers and hobbyists buy Electronics Workbench
than any other SPICE simulator. You'll be working
productively in 20 minutes, and creating better
designs faster. We guarantee it!

Check our web site at
http://www.interactiv.com
for a free demo

30-DAY MONEY-BACK GUARANTEE
VERSION 5.0 FOR WINDOWS 95/NT1/3.1. Upgrades from previous versions 579

CALL 800-263-5552 ...

TRUE MIXED ANALOG/DIGITAL
FULLY INTERACTIVE SIMULATION
ANALOG ENGINE

DIGITAL ENGINE
TEMPERATURE CONTROL

PRO SCHEMATIC EDITOR
HIERAREHICAL CIRCUITS
VIRTUAL INSTRUMENTS
ON-SCREEN GRAPHS
ANALOG COMPONENTS
DIGITAL COMPONENTS
DEVICE MODELS
MONEY-BACK GUARANTEE
TECHNICAL SUPPORT

Powerful Analyses

DC OPERATING POINT
AC FREQUENCY
TRANSIENT

FOURIER

NOISE

DISTORTION

High-End Features

YES

YES

SPICE 3F5, 32-BIT
NATIVE, 32.BIT
EACH DEVICE
YES

YES

YES

YES

OVER 100
OVER 200
OVER 4,000
30-DAY

FREE

YES
YES
YES
YES
YES
YES

Electronics

Warkbench

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068,
North Torawando, New York 14120-2060/ Telephone 416-977-555C

TRACEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS iN U.5. DOLLARS AND VALID ONLY IN THE
UNITZD STAT3 AND CANADA. ALL ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE

Fax: 416-977-1818 Internet: http://www.interactiv.com CompuServe:71333,3435/BBS:416-977-3540/ E-mail:ewb@interactiv.com
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33 Guitar Amplifier

Build the “Chrome Classic 50,” which features a 50-
watt amplifier, “clean” and “crunch” channels,
adjustable tone and distortion controls, and a 10-
inch, aluminum-cone speaker, for under 200

bucksl—Rodrick Seely

CONSTRUCTION

49 Build The Mobile Phone Annunciator

Prevent those unpleasant conversations with your neigh-
bors by giving your car phone a more pleasant way to

announce that you have an incoming call—Curt Jeno

FEATURES

44 Understanding Analog

Optoisolator/Couplers

Learn how analog optical coupling is accomplished by building
your own optocoupler devices, and by conducting experi-
ments with them. Perhaps, incorporate one or two of these
useful little gadgets into your next project—Dennis Eichenberg

51 Monitor Clean-Up

Extend the usability and life of your computer monitor, while
maintaining its like-new appearance with these easy-to-follow
instructions and a little elbow grease—Marty Knight
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Reach out and touch some-
one...without wires or fees!

Motorola integrates microchip technology into a palm-sized
two-way radio to create the ultimate communication device.

by Erin Kahn

icture this...you’re on a
camping trip with your
family. It's getting dark,

and the kids haven’t returned
from “exploring.” It's your first
time at this particular camp-
ground, and your imagination
is running wild as you wonder
why they have been gone an
hour longer than promised.
What do you do? Alert the Park
Rangers? Split up and try to
find your children? No...you
simply turn on your Motorola
Sport Radio, push a button and
tell the kids to return to camp
and get to bed. These radios
are the ultimate in personal
communication, with literally
hundreds of uses, both practi-
cal and fun.

Two-way the right way.
Hand-held personal commu-
nication devices have been

around for a long time. Unfor- {

tunately, the technology had
not advanced to the point that
they could be made small,
powerful and affordable. Some
models looked like they
belonged in an old war movie
and were roughly the size of a
shoe box. Others were smaller,

EXCLUSIVE FEATURES

B 14 UHF frequencies and
38 interference eliminator
codes ensure privacy

and clarity.

B Clear communication
up to two miles away.

B 20 hours of operation
on three AA batteries.

B Rugged design built

to withstand abuse from
inclement weather, harsh
terrain, even kids!

but even with long, clumsy
antennas, they had poor sound
quality, inadequate static reduc-
tion and an extremely limited
operating range. Most afford-
able models were constructed of
brittle plastic and fake chrome.
They were sold in pairs, so once
you dropped one or broke its
antenna, the other one was use-
less. The only way to get clarity,
power and durability in person-
al communication was to use
expensive cellular phones, with
sky-high usage fees and limited
coverage in rural areas. This has
all changed due to a recent ruling
by the Federal Communications
Commission and technological
advances in radio design.

Crystal-clear and conve-
nient. The FCC has designated
anew band of radio frequencies
specifically for family use, with
no licensing fees or usage
charges. Motorola, the world’s
leader in wireless two-way com-
munication, has integrated the
latest electronic technology into
a product that operates on these
Family Radio Service (FRS)
bands. The radio can be tuned to
any one of 14 UHF frequencies

______woann amaricantadiohistonscom.

and 38 interference eliminator codes, so you can
pick any channel you want, without experiencing
the annoying interference that you get from CB
radios. Unlike cellular phones, these radios are
not subject to air-time charges or limited satellite
coverage areas, and you can reach the other
party with the push of a button. The powerful
circuitry and unique antenna design enable
crystal-clear reception for a two-mile range.
Because you get to pick the transmission channel,
as many friends and family members as you
like can stay connected. The only limit is the
number of radios you have!

Compact and durable. The Sport Radios are
designed to operate anytime, anywhere—from
comfortable family outings to the most extreme
sporting activities. Whether you are camping,
skiing, biking or simply shopping or attending
a concert, clip a Sport Radio to your belt and
you’ll never be out of touch. The lightweight yet
rugged casing has undergone extensive testing
and stands up to any-
thing you, the environ-
ment or even your kids
can dish out. The con-
trols have been engi-
neered for the ultimate
in functionality and
ease-of-use, and the unit
will operate for up to 20
hours on three AA bat-
teries. Never before has
a communication device
featured this degree of - )
clarity, power, portability
and range...and it fits in
the palm of your hand. -
§ TR
Use the Sport Radio to
communicate between:

I cars on a road trip

M boats on a lake

W different seats

at a ball game
H the kitchen and
the playground

Wireless freedom and
safety. Once you have
tried this remarkable
product, you’ll wonder
how you ever lived
without one. You’ll be
amazed as you discover
all the ways the Sport
Radio can enhance your:
lifestyle. With the power The only limit is your

to communicate without 'Magination!

wires or monthly usage fees, you can make
many of your activities easier, safer and more
enjoyable than ever.

Risk-free. The technological advances that led
to these radios occurred only recently, so this
product might not yet be available in stores. The
Motorola Sport Radios come with our exclusive
risk-free home trial. If you're not fully satisfied,
return your purchase within 90 days for a “No
Questions Asked” refund. They are also backed
by a one-year manufacturer’s limited warranty.

FRS Two-Way Radio . . . $159.95 each $8 S&H
Buy two radios and save $20 . $149.95 each
Buy three or more radios. . . . . $139.95 each

*You must have at least two radios for operation

Please mention promotional code 2811-11651.

For fastest service, call toll-free 24 hours a day

800-992-2966
SISO E-

comtrad

[ tries

2820 Waterford Lake Dr., Suite 102
Midlothian, Virginia 23113
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Accredited B.S. Degree in

Computers or Electronics
by studying at Home

Grantham C ollege of Engineering
offers 3 distance education programs:

e B.S.E.T. emphasis in Electronics
e B.S.E.T. emphasis in Computers
e B.S. in Computer Science

NI
NﬁﬂElectronics Workbench Professional 5.0

\\
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included in our B.S.E.T curriculums
-Approved by more than 200 Companies,
VA and Dantes, (tuition assistance avail.)

For your free catalog of our programs dial

1-800-955-2527
http://www.grantham.edu

GCE

Your first step
to help yourself
better your future!

Grantham C ollege of Engineering
34641 Grantham College Road
Slidell, LA 70460-6815

~e
Some Smy VV&M‘ﬂning Tropical
Fish Lowers Blood Pressure

& Relieves Stress...

They Could Be On T

S(»meilningo

Discover the Caribbean aboard a Tall Ship.
6 & 13 day adventures from $650.

For more information call your travel agent

or 1-800-327-2601.

Windjammer
Barefaaf Cruises..

P.QO. Box 190120, Dept. 5568 Miami Beach, FL 33119

)
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Editorial

It’s That Time of Year

This issue of Popular Electronics should get to
you well in advance of the holiday season. We
hope that its contents will help you through this
busy time of year. To keep your soldering irons
cooking, this edition features building the Guitar
Amplifier. This construction is a first-class pro-
Jject to work on over the holidays and have ready
to play at your favorite party. Then our Gizmo
Department presents its annual Holiday Gift
Guide, which should help you find just the right
electronic gifts for your loved ones. And don’t

forget our Net Watch and New Products departments for your shopping
suggestions.

With the approach of a New Year, I always get a little nostalgic. I recently
went into the Popular Electronics archives and picked up a copy of the very
first issue of our magazine. The date was October 1954, and the editor was
Oliver Read, W1ETI. After looking over the magazine’s contents and getting
a chuckle on reviewing the old advertisements, I read Oliver’s editorial and
felt I would like to share just a part of it with today’s readers:

“Circuitry has become more complicated through the years. Television and
industrial electronics, telemetering and computing, and now color TV have
necessitated a higher level of approach for technical magazines. This, unfor-
tunately, has deprived thousands of people interested in electronics of a reg-
ular source of information written in simple understandable terms. Popular
Electronics is the answer to the demand for a monthly publication devoted
entirely to electronics at a practical and hobby level.

Popular Electronics is, as its title implies, devoted to the science of elec-
tronics at How-1t-Works, Why-It-Works, How-To-Do-It and How-To-Use-It
level”

That was our goal over 43 years ago, and that is still our intent now and in
the future. Perhaps we will set up a little nostalgia column and review these
back Popular Electronics issues on a “then and now” basis—would you like
that?

On behalf of the staff here at Gernsback Publications, I would like to wish
you and your family a joyous holiday season and a very happy and healthy
New Year.

S~

Ed Whitman
Managing Editor

waany americanradinhistory com -
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Where do more people £0

for electronics accessories’
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adioShack has the accessories pcople need for all sorts of personal electronics. Need a case

for your cellular phone, a longer-lasting battery, a universal remote control, an adapter far your
portable CD player? We can provide accessories that will help you get the most enjoyment and great-
est benefit from thousands of products. No matter who made it or where you bought it—you already
know who'll get you connected. For our store near you, call 1-830-THE-SHACK®.

RadioShack.

You’ve got questions. We've got answers®

CIRCLE 14 OM FREE INFORMAFIION CARD
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SORRY, WRONG NUMBER

In the article “The PC Parallel Port
Relay” (Popular Electronics, Sep-
tember 1997), the incorrect telephone
number for the kit supplier Marlin P,
Jones was given in the Parts List. You
can reach them at 800-652-6733 for
ordering, 561-848-8236 for tech infor-
mation, or visit their Web site: www.
mpja.com.—Editor

DTMF WIRE
TRACER CORRECTION

| noticed a small misprint in the arti-
cle “DTMF Wire Tracer” in the July
issue. The parts placement diagram on
page 41 has Q2 where Q3 should be
and Q3 where Q2 should be. | think this
is an interesting project, and | hope that
you will continue to publish more pro-
jects like this one. Plans for a wireless
DTMF transmitter encoder/receiver
decoder system with relay switching for
all 16 possible DTMF tones would be
nice for control purposes.
M.K.
LaPorte, IN

Thanks for spotting this error. Those
units were mislabeled in the parts
placement diagram, and if switched this
way would cause the unit to fail. The
schematic on page 38 is correct. We
appreciate your suggestions for future
articles.—Editor

COMMODORE 64
REVISITED

| just read the request in Haves &
Needs in the Letters column (Popular
Electronics, September 1997) for in-
formation on the Commodore 64. Old
computers, like the CBM line, are still
alive and functioning. | can't speak for
all such 1980s’ machines, but the
Commodore line has a loyal following,
and | try to support them as much as
possible with information and WWW
resources. | still see a lot of C64 and
128 machines in use by folks who
design creative things around them, or
use them simply because they are
cheap and easily replaceable. | know
many hobbyists use old machines like
the 64 and VIC-20 for projects ranging
from low-cost controllers to ham radio
machines.

—————

LerTers

| have in front of me a 16 MB 20 MHz
Commodore 64 with a huge SCSI hard
drive, a 56 kbps modem, 1.44 MB flop-
py (IBM compatible), 230 kbps serial
port, 6-voice sound card, and 3-button
mouse. | am eagerly awaiting the deliv-
ery of an additional 16 MB of RAM with
daughtercard to bring my machine up
to 16 MB of “fast” (20 MHz) RAM and
16 MB of “slow” (1 MHz) RAM. It never
ceases to amaze me that people can-
not believe that a 1982 machine could
be so equipped.

In any case, | thought your readers
might want to know that 1980s’
machines are still supported and can be
purchased rather cheaply. In addition,
the Internet is turning into a huge “User
group” for owners who thought they
were alone.

Some Commodore sources on the
Web are: www.jbrain.com/cswap/ (a
classified ad system), www.jbrain.com/
caboom (a Commodore meta-index
system), and www.jbrain.com/vicug
(Commodore user’s group).

J.B.
via e-mail

You're right on! Speaking of 1980s’
computers, at home | have my venera-
ble Apple lle used for packet radio in
my ham station, while my trusty Apple
/IGS runs many of my file manage-
ment and database programs with the
AppleWorks utility. Of course most of
the world revolves around PCs and
Windows-based programs—however,
there is a vast audience of people out
there who use the 1980s’ machines for
personal uses.—Edijtor

QUAD-PACKAGE
JFET DEVICES

In the September Think Tank col-
umn, in the discussion of operation of
the “Four Channel Audio Mixer” circuit,
a question arose concerning possible
substitutes for the LF353 dual JFET,
but in a quad package.

There are actually several good
quad op-amps for audio available. The
oldest is the Texas Instrument TL074.
The problem with the FET input TLO74,
and the LF353, is the propensity for
latch-up and/or input inversion when
the input signal exceeds the power

waww americanradinhicetory com

supply rails. For this reason it is a good
idea to clamp the inputs to the power
supply rails with 1N4148 diodes.

The newer quad devices can with-
stand input peaks greater than their
supply voltages, and are suitable for
high-quality audio use. The ones | have
used with much success are the Analog
Devices AD713KN and the Linear
Technology LT1058CN (available from
Jameco and Digi-Key, respectively).
These devices have an added advan-
tage in that the offset voltage is less
than 1 mV, so you can direct couple the
signals after the input stage and save
quite a few film capacitors.

C.H.
Tinton Falls, NJ

Thanks for the feedback. How about
putting together some audio circuits for
the column using these new devices?
—Editor

HAVES & NEEDS

| need updated set-up information
for a Triplett tube tester, model 2413.
You've helped me before. | appreciate
any assistance from the readers of
your fine publication.
Larry R. Cook
362 E. South Street
Richland Center, WI 53581-2721

| would like to acquire the following
three schematics for a PAIA Universal
Electronics Test Set: the digital readout
module, the volt ohmmeter module, and
a power supply circuit board. Thanks.
Arthur R. Vickery
P.O. Box 742
Torrington, CT 06790-0742

| am a radio TV technician and in
many instances | am unable to find
a substitute for an IC or transistor
because they are not listed in the
ECG-, SK-, or NTE-substitute guides.
Sometimes it is not easy to contact
the various manufacturers to get the
original parts. Could anyone recom-
mend a handbook containing all or
most of the semiconductors used in
radios, TVs and VCRs? Thanks.
Ervin Velez
Calle 2, B-36 Tintillo Gardens
Guaynabo, PR 00966 [
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TECHNOLOGY UPDATE

“My TV reception is so clear; you'd think
| had a 50-foot antenna on my roof!”

Emerson'’s ingenious new antennas are hard to spot, easy to install and

provide clear, powerful reception of broadcast signals...without rabbit ears.

| I'm amazed at the
way technology
has improved tele-
vision. Develop-
ments in electronic
circuitry have re-
sulted in TV sets
that have sharper
pictures, brilliant
colors and clearer
sound. From the
smallest portables
to wide-screen
home theater systems, televisions continue to
work better and better as optical innovations
are introduced. Unfortunately, a television’s
picture is only as good as the broadcast it's
receiving, and even the world’s best televi-
sions cannot make up for a weak or distorted
signal. Antenna technology has not kept pace
with television design, and the rabbit ears
from the 1950’s are not far removed from
what's available today. Well, there’s finally
been a quantum leap in the design of antennas,
and it's the result of two patented components
developed by scientists. These improvements
are the secret behind Emerson’s revolutionary
new antennas.

Picture imperfect. Cable subscription
solves the problem of getting the signal to your
television, but storms and other factors can
result in cable outages. If you prefer not to pay
the rising monthly fees for cable or live in an
area where it’s not available, your picture is like-
ly to be weak, undefined and distorted.

One way to improve your reception would be
to mount a large antenna on your roof.
Unfortunately, most roof antennas
are not particularly pleasing to
the eye and may even be
prohibited in the area
where you live. Rabbit
ear antennas don’t im-
prove your picture to
any great degree and
make your room look
like something from an
earlier decade. Most
antennas need to be aimed
at the source of the broadcast
and require turning mecha-
nisms to pick up the signal clearly.

Whether you live miles out in the country or
in a concrete building next door to a broadcast
tower, bad reception can rob you of the defini-
tion and color you were intended to see. The
Optima antenna gives you the signal-grabbing

Replace your unsightly
rabbit ears” today!

power of a large antenna in an inconspicuous,
low-profile size.
Stealth antenna. In the past, creating an
antenna with optimal reception meant mak-
ing it big, with a
large amount of sur-
face area. This result-
ed in products that
were large and un-
sightly or small and
ineffective. Either
way, the aesthetic
look of your room or
house suffered. Re-
search and develop-
ment tended to focus
on the television, not
on signal recep-
tion...until now.
Recently, a bril-
liant scientist™ in
Colorado developed
an antenna that
would maximize re-
ception without being
overly conspicuous.
Emerson, a leader in
electronic technology, has now made this
innovation available to the public.

At a lab in Colorado, they developed two
patented design improvements that made the
Optima antenna possible. First, they created a
flexible circuit board with a serpentine anten-
na, resulting in a large surface area confined to
a small space. Second, they developed a tech-
nique that converts the copper shielding on
the attached cable to an additional signal
receiver that results in an antenna almost
10 feet long. This greatly enhances the
antenna’s reception power and

Your neighbors won't
know it's there unless
you tell them

Attention mini-dish own-
. F\ ers. If you own a mini-dish
& satellite system, you are aware
&8 of the off-air issue and are

probably wondering how you
can pick up local broadcasts.
After all, what good are hun-
dreds of channels if you can’t find
out who won the local city council
| race? The Dishmate™ harnesses the
same technological innovations as the
Optima TV antenna to give you a powerful
omnidirectional antenna that is virtually
invisible. It is compatible with a variety of
systems and is easy to install.

wwawamericanradiohistory com.

allows you to tune the antenna by simply
moving the cable! The handmade assembly 1s
encased in aircraft-grade plastic and high-den-
sity foam. The weather-resistant cover is a
neutral white and can be painted to match the
color of the house or room. Plus, the omnidi-
rectional design allows you to mount the unit

. anywhere you please. The Optima’s universal

design makes it adaptable to any component,
and installation is a snap. Simply mount the
antenna on a wall inside or outside the house,
connect the cable and fasten it in place. Then
sit back, relax and enjoy the clearest picture
you can get from your television.

Get the picture...risk-free. Call now to
order the Optima Indoor/Qutdoor TV
Antenna or the Dishmate™, the small anten-
nas that get big reception. They both come
with a 90-day manufacturer’s limited warran-
ty and Comtrad’s exclusive risk-free home
trial. Try them, and if you're not completely
satisfied, return them within 90 days for a full
“No Questions Asked” refund.

Indoor/Outdoor Antenna . . . . . $69.95 $8 SaH
Dishmate™ UHF/VHF Antenna . $69.95 38 s&H

The Dishmate™ Antenna will work with 18 dishes from RCA.
Toshiba, ProScan, GE, Eurosat, Uniden, and Hughes DSS™
Satellite systems.

Please mention promotional code 2832-11650.

For fastest service, call toll-free 24 hours day

800-992-2966
==

To order by mail, scnd check or money order for the total
amount including S&H. To charge it to your credit card, en-
close your account mimber and expiration date.

Virginia residents only—please include 4.5% sales tax.

" comtrad

= U 2820 Waterford Lake Dr., Suite 102
Midlothian, Virginia 23113
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K eyboards can sometimes be a
nuisance when they’re tied to a
PC by a short wire. But that problem
has been eliminated by a new wireless
keyboard made by Interlink Electronics.
The VersaPoint Wireless Keyboard
works really well, and has an unusual
built-in pointing device as well. Its size
and shape are just right for laptop
use, and it works no matter where it's
pointed.

inches high, and it weighs 1.5 pounds
including the batteries. The receiver is
powered from the computer keyboard
and mouse ports, and measures only
about two inches high—so it doesn’t
take up much desk space. You simply
place the receiver next to your monitor.
The VersaPoint Wireless Keyboard is a
neat peripheral that can really come in
handy. With a suggested retail price of
$159.95, it won't break the bank either.

The VersaPoint Wireless Keyboard combines a touch-pad pointer and a comfortable keyboard in a
convenient wireless package. Use it for Internet browsing on a big-screen monitor, or game playing,
video conferencing, and more. It has a range of up to 50 feet.

VersaPoint combines a touch-pad
pointer with a comfortable keyboard in
a convenient wireless package. It's use-
ful for Internet browsing on a big-screen
monitor, game playing, video confer-
encing, and more. Its broad beam
infrared signal is so powerful that it just
bounces off the walls to the receiver. It
has a range of up to 50 feet. No special
drivers needed, either, although one is
included that provides special functions
if you choose to install it. You simply
have to plug the receiver into the key-
board jack on your computer and start
typing. The keyboard is powered from
four AA batteries that will last for up to a
year. Keyboard size measures 13.8
inches wide by 8.5 inches deep by 1.8

The built-in VersaPad Touchpad is
also unique. It does not use capacitive
coupling like most other touch pads.
Other pads require a moist fingertip to
work, but excessive moisture screws
them up. They also do not work if some-
thing non-conductive is used to apply
pressure—only a fingertip works. The
VersaPad Touchpad, on the other hand,
features Interlink’s patented Force
Sensitive Resistor (FSR) technology.
This uses a resistor matrix that can
sense where and how much pressure is
applied to it. The cursor doesn't skip
around when your finger grazes the
VersaPad.

A stylus is included along with a util-
ity to capture sketches and signatures

wwww americanradiohictory com
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ASSOCIATE TECHNICAL EDITOR
COMPUTER RESELLER NEWS

and then paste them into other applica-
tions. The touch pad also features built-
in click and drag, one-touch pan and
scroll speed control, and customizable
toolbars. It has an active area measur-
ing 2.18 x 1.55 inches. The VersaPad
Touchpad is also available as a sepa-
rate peripheral. The suggested retail
price is $69.95.

NEW SOFTWARE

New from Expert Software comes
Personal Roots, the easy way to record
and preserve your family heritage. Until
now, families have had to rely on word
of mouth and photo albums to keep
track of their roots. However, details
are easily forgotten over time and pho-
tographs can get lost. Personal Roots
lets you use the power of a PC to pre-
serve those stories in a database. You
can then print reports to pass down to
future generations. While you can enter
up to 2 million relatives for each family
tree, | certainly hope nobody has to go
that far! Also from Expert Software is
Harpoon Il Deluxe, a high seas naval
warfare game that's a lot of fun and
very affordable. These titles sell for
$14.95 each.

Sweet! Digizine, published by
e.works, is a quarterly CD-ROM mag-
azine that is both entertaining and in-
formative to teenagers. It combines
popular entertainment content with
practical information. In addition to the
latest movie and music video previews,
Sweet! Digizine offers original content
in areas such as technology, career
planning and financial aid for college.
The multimedia magazine has a sug-
gested retail price of $6.95 per issue.

Inside JavaBeans, a tutorial CD-
ROM from MindQ Publishing, helps you
learn the principles and nuances of the
JavaBeans application programming
interface (APl). Animated sequences
explain Java's new event model, how
events and actions are connected, and
more. Many programming examples
are explained in detail, including intro-
spection and reflection, persistence,
multicasting and unicasting, simple and
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indexed properties, and so on. This one
costs $59.95.

Access Software is at it again with
more virtual golf courses for your PC.
There's The Cloister, Sea lIsland,
Georgia, with its warm, southern hos-
pitality, just as it has been for over 100
years. Greens fee for this game is
$39.95. The Pelican Hill Course is
carved into the canyons and bluffs
north of Crystal Cove in Newport
Coast, California, and it features the
Pacific Ocean as a backdrop on every
hole. Enjoy golfing here for $29.95.
The Kapalua Resort in Maui rests on
the wind-swept coast of Maui and fea-
tures two stunning courses. Kapalua
Village Course with its distinctly
European flavor and a commanding
view of the West Maui mountains, and
the Kapalua Plantation Course with its
expansive slopes, deep valleys and
native vegetation. Look for these
games in the Links LS golf simulator
for $79.95. Also included in the pack-
age is Arnold Palmer’s home course at
the Latrobe Country Club.

Twinsen's Odyssey from Activision
take you on a mind-altering 3-D action-

adventure with over 60 hours of game-
play. Twinsen has been the hero of the
planet Twinsun since he vangquished
the evil dictator Dr. FunFrock. Trouble
begins with the arrival of unidentified
space ships piloted by beings called
Esmers. Twinsen is kidnapped and
taken to the planet Zeelich. Twinsen
must battle the aliens and their myste-
rious god, the Dark Monk, and save
his planet and family. Also from
Activision comes MechWarrior 2:
Mercenaries 3Dfx Interactive Edition.
This is designed for use with all 3-D

video cards containing 3Dfx technolo-
gy. Gameplay speed is accelerated to
a new level in all-out armored combat.
These 3-D voyages will run about
$46.95 each.

LucasArts’ the Curse of Monkey
Island is the third installment of the
popular Monkey Island game series,
which includes the Secret of Monkey
Island and Monkey Island 2: LeChuck’s
Revenge. This time Guybrush must
save Elaine Marley, his true love, from
being made into the evil pirate’s demon
bride. Players become integrally in-
volved in the story by finding various
objects and solving various puzzles in
order to finish the game. Players can
pick up and use objects, examine col-
lected items, and talk to other charac-
ters throughout the game. This journey
will cost you $39.95.

MGM Interactive’'s new Machine
Hunter puts you on Mars—and it's
being overrun by a horde of alien-dom-
inated death robots who plan to invade
Earth. You must destroy this army of
killers, invade their bodies, and use
their powers to annihilate the rest of
them before they destroy Earth. Hop
aboard this Mars Sojurner for $39.95. 1

ELECTRONIC GAMES

BP69—A number of interest-
ing electronic game projects
using IC's are presented. In-
cludes 19 different projects
ranging from a simple coin
flipper, to a competitive reac-
tion game, to electronic
roulette, a combination lock
game, a game timer and
more. To order BP69 send
$8.00 (includes s&h) in the
US and Canada to Electron-
ic Technology Today Inc., P.O. Box 240, Mas-
sapequa Park, NY 11762-0240. US funds only.
Use US bank check or International Money
Order. Allow 6-8 weeks for delivery. MAO7

WEATHER STATION
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COMPLETE
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H ard as it may seem to believe,

it's that time once again. Time
for long lines, busy parking lots, and,
for some, the management of scream-
ing children while trying to carry bags
and bags of gifts. Yes, the Holidays are
upon us once again.

If you're a long-time reader of this
column, however, you might have
learned of a different shopping philos-
ophy that could make your Holiday
experience a little less painful. And if
you're a newbie to the Net, have no
fear, there’s a first time for every expe-
rience. Welcome to the pleasant world
of online shopping!

Shopping on the Net will eliminate
just about all your Holiday-time gift-
buying woes, including the common
complaint of spending too much. “But
what about safety?” | hear some of you
asking. Don’t worry, sending your
credit-card number over a secure Net
connection is safer than giving it over
the phone (though if you opt for the lat-
ter, you can still do so). For some
hacker to get your credit-card number
off a secure Net connection would be
analogous to that individual finding a
red marble rolling down a hill amidst a
stream of 20,000 orange ones!

So if it's safe and easy on your
hands (don't you just hate shopping-
bag-handle rope burns?), what are you
waiting for? There are gifts out in cyber-
space for everyone on your list.

BARNES AND NOBLE

Just about everyone has an interest
that can be enhanced by some type of
book, which is one of the reasons why
the online bookstore, Amazon.com,
has become one of the most success-
ful Internet businesses. We covered
this site in the past, so it seems fitting
to now take a look at the Web pres-
ence of one of the biggest booksellers
in the world.

BarnesandNoble.com brings you
access to all the titles you'd find in one
of Barnes & Noble’s superstores, as
well as hundreds of thousands of

10 extra books that it's just not feasible

DAN KARAGIANNIS

aiilsors makmg news
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Housing even more titles than one of the company’s superstores, BarnesandNoble.com is a perfect

place to look for gifts.

for any building to stock. Best of all, to
compete with Amazon.com’s low
prices certain books you buy from
BarnesandNoble.com probably won't
cost you as much as going to a book-
store in person—even after shipping!
Here’s why: Online, all in-stock hard-
covers are 30% off list price, and all in-
stock paperbacks are 20% off list.
Because most hardcovers are only
10% off at a superstore, and there’s no
discount at all on paperbacks in these
stores, you will save money in most
cases even with standard shipping
added.

BarnesandNoble.com carries over
400,000 in-stock titles, so there are
plenty of bargains to choose from. But if
you want a hard-to-find book, and are
willing to pay full price, you can also
choose from an additional 600,000 or
so titles—making your total search pos-
sibilities number over one million. If you
can't find a gift among this many books,
you might as well send out checks to
those on your list this year.

If you're an impulse shopper, you'll
like the opening page of the site, which

www americanradinhistorvy com

contains blurbs about special featured
selections. Or, if you prefer to look
under categories that fit each person
on your list, click on one of the follow-
ing: Biography; Business; Children’s &
Young Adult; Computers; Cooking;
Family & Relationships; Fiction &
Literature; History; Horror & Suspense;
Humor; Mind, Body & Spirit; Mystery;
Politics & Society; Pop Culture;
Reference; Romance; Science Fiction
& Fantasy; Sports & Adventure; or
Travel. Have a specific title in mind?
Just go to the Search link and type in
Author, Title, Subject, or Keyword.
Another aid for shoppers is some-
thing called the BarnesandNoble.com
Community. You don't need to become
a member to shop at the site, but if you
do enroll for free, you get to post mes-
sages to the Book Forum bulletin
boards, and receive Personalized Book
Recommendations. The latter is great if
you'd like to know every time a book
dealing with a favorite subject of yours
is released. Before we move on, | just
want to point out that Barnesand Noble.
com also has a great live events pro-
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Keep the litile ones happy with quality gifts from White Rabbit Toys—the Internet’s first online

toy store.
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WELCOME TO WHOLESALE GIFTS ONLINE

Lookng for a special gift? Don't want to pay an ann and a leg?
Wholesale gifts online is the place to buy great products at or below wholesale with

I there is something in particular that you are looking for send us an E-Mail. After searching our databasc of i
over 3.500 products, we'll get back to you.

shipping

Contest started I Jan 97! Monthly prizes awarded! See the Official Rules for details. Bookinark this page
!
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If vou'd like to buy presents at wholesale prices, and don't feel like paving for shipping, check out

Wholesale Gifts Online.

gram. Just about every day, an author
is online and available for a Live in the
Auditorium question-and-answer forum.
You can submit a question and partici-
pate right from your browser.

WHITE RABBIT TOYS

A lot of Holiday shopping time is
spent trying to figure out what to get for
the little ones on your list. An innova-
tive company located in Ann Arbor,
Michigan—White Rabbit Toys—has
decided to make shopping for children

easy for customers all around the
world. Calling itself “the Internet’s first
full service, specialty toy store,” White
Rabbit Toys is in a good position to
help parents get their little ones “high
quality toys that help children to cre-
ate, learn, imagine and explore.”
While there aren't thousands of toys
here to choose from, this is actually a
good thing. Who has time to search
and search? Instead of putting all its
many thousands of toys online, White
Rabbit has chosen a fair selection of
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HOT SITES

BarnesandNoble.com
http.//www.barnesandnobie.com

White Rabbit Toys
http.//www.toystore.com

Wholesale Gifts Online
htto/mww. 10mb.com/foxenterprise/

popular toys from all over the world.
Let’s take a brief look at some of the
types of international toys you'll find.

Brio, from Sweden, manufactures a
train set called Wooden Railway. Made
of natural beechwood, these tracks and
brightly colored trains and accessories
are designed with just enough detail to
engage children in imaginative play.
You choose how many components
you want. It's a great gift for children
ages 3 and older. Another European
country, Germany, houses the company
Ravensburger, which has a “matching
game” for preschoolers, as well as
other family games for all ages.

Primetime Playthings, from the
United States, employs child psycholo-
gists as well as toy designers to make
educational playthings for infants. For
older children, check out the arts and
crafts kits from Creativity for Kids,
another US company. Or, for children
of all ages, as well as the older sweet-
heart in your life, world-famous US
plush-manufacturer Gund, a company
in the business for almost a hundred
years, has some lovable stuffed ani-
mals available here.

A Music on Tape section lets you
also choose from kids’ favorites of all
kind. You'll find soundtracks from films
like The Lion King and Beauty and the
Beast, as well as Muppet tapes and
other sing-along-type programs.

Each item has a photo you can
download, so you can see what you're
getting. When you've made your
selections and are ready to order you
can even opt for having your purchas-
es gift wrapped for $2 each. Think of
the hours you'll save on Christmas
Eve! If you want to ship directly to
those on your list, White Rabbit will
even include a card!

Since they ship orders within 48
hours of receipt, you can rest assured
your gift will get there sooner, rather
than later. The company will send you

(Continued on page 80)
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Zenith 1Q3597BT 35-Inch TV
Monitor/Receiver

I nteq is Zenith’s designation for its
very top-of-the-line video products.
Originally, it was to be a separate brand
in the manner of Thomson’s (RCA)
ProScan or the now-defunct Prism mar-
quee of Matsushita (Panasonic). In-
stead, Zenith opted for an arrangement
similar to Pioneer's “Elite” series: Link
the names to exploit the existing brand
recognition, and boost the brand’s equi-
ty further with a series of no-compro-
mise products with exclusive features
and state-of-the-art technoliogy.

That’s Inteq, and it's meant to com-
pete against the other high-end labels
either with features they don’t have or
only offer at higher prices—such as the
digital 3-line comb filter in this set. The
Zenith 1Q3597BT 35-inch monitor test-
ed here is pretty much ideal except for
some unwarranted horizontal over-
scan—a shortcoming that should be
addressed in the future as Zenith and
other TV makers migrate from 35- to
36-inch tubes.

The fact is, Zenith already has
begun to move to the 36-inch class,
replacing this 35-incher with the new
IQZ36Z246D model, whose tube is
sourced from another manufacturer.
Consequently, you're likely to find this
and other 35-inch sets priced appeal-
ingly as manufacturers and retailers
move to close out their inventories.
Accordingly, if you can overlook the
overscan, our laboratory bench-tests
and hands-on appraisal indicate that
the IQ3597BT is a very satisfactory TV.

FEATURES

Zenith’'s APF-50 tube (Advanced
Performance Flatter picture tube) is
typical of the dark-glass, high-contrast,
reduced-curvature CRTs that most TV
makers now incorporate in their premi-
um receivers. In the case of this 35-
inch model, Zenith says the tube has
50 percent less curvature than conven-
tional 35-inch CRTs. Besides better off-
axis viewing, the benefits of the new
geometry include less optical-distor-
tion. Additionally, the flatter screen has

STEPHEN A. BOOTH

less color distortion, especially in the
corners, caused by mis-registration of
the electron beam. The more planar
screen aiso collects less from reflected
ambient light, which otherwise would
rob contrast.

As most pecple expect today, high-
end TVs offer Picture in Picture (PIP)-
viewing from a second video source,
such as a VCR. With the IQ3597BT

Fig. 1. Large horizontal overscan is this set's
biggest oversight.

you can scale the PIP in three different
sizes, place it in any corner of the
screen, swap its location or swap it
with the main picture. In this case, the
audio accompanies the video on the
main screen.

Most people don't expect to get two
remote controls with a TV, but that's
what Zenith supplies. One is the multi-
brand, universal control that lets you
operate up to seven audio or video
components of any brand. The second
is Zenith’s unique and ergonomic Intraq
remote, a less convoluted affair that lets
you run just the TV and a VCR. In place
of the usual buttons, it uses a trackball
to navigate the TV’s on-screen menus.

Menus are menus—you can go a la
carte and use them to customize the
wide assortment of picture and sound
controls, or you can just go with the
house specials of factory presets. But
TVs of the price and features of the
IQ3597BT invite tweaking, and one
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item videophiles will go for is the color
temperature adjustments. These in-
clude a “Warm"” setting that corresponds
to the NTSC standard of 6500-degrees
Kelvin (and came reasonably close in
the lab tests). Additionally, Zenith’s pic-
ture-preference menu includes bright-
ness, contrast and color settings
optimized for movies, sports, video-
games, and daylight (or bright ambient
light) viewing. Yet another bit of pro-
cessing, called Weak Signal, employs
dynamic noise reduction and other

tricks to clarify snowy images from
videotapes or sub-par reception.
Audio menu offerings include a fea-
ture everybody can appreciate, called
SoundRite. This feature keeps what-
ever volume level you've set constant,
either when you change channels or
sources, or when commercials interrupt
the program. The BBE Sonic Max-
imizer meanwhile is a recording-studio
feature, from Barcus Berry Electronics,
that restores the dynamics of the orig-
inal sound that might have been dis-
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torted through numerous stages of re-
cording and transmission. You can
select two levels of restoration—or
none at all. Although the 1Q3597BT
has its own stereo amplifiers and
speakers, you might want to connect
the TV to an external sound- or sur-
round sound system. A selection in the
audio menu makes it possible to turn
off the TV's built-in speakers—almost.
We'll explain what the lab learned in
Performance (below).

Two features you can't adjust on this
TV are the set’s digital 3-line comb filter
and its scan-velocity modulation. You
wouldn't want to. The first separates the
color signal from the luminance, there-
by eliminating annoying artifacts such
as dot-crawl at the edges of images,
and color bleeding. The latter dynami-
cally varies the velocity of the scanning
electron beam to maintain sharp transi-
tions between blacks and whites.

PERFORMANCE

The 1Q3597BT underwent the usual
battery of electrical measurements at
the Advanced Product Evaluation
Laboratory, an independent testing
facility in Bethel, Connecticut. By and
large, the set measured up quite well.

With Digital high-definition TV
(DTV) sets arriving this time next year,
Popular Electronics now begins
specifying the width-to-height aspect
ratio of displays tested. A 4:3 aspect
ratio is the standard for today’s NTSC
television. Next year, new DTV sets
will have a one-third wider 16:9 display
as standard issue. Several manufac-
turers already have begun selling
wide-screen sets with inputs for future
DTV add-on tuners. Consequently,
Popular Electronics will highlight this
feature in future test reports. When
appropriate, test reports will use indus-
try standard nomenclature to express
the diagonal measurement of these
sets as “0O0W-inch,” —for example,
“41W” or “57W-inch.”

APEL measured Maximum Usable
Luminance at 54 foot-lamberts, a
brightness level typical for a large 35-
inch display. Horizontal Resolution
maxed out at 560 lines, more than
enough sharpness to handle the high-

FOR MORE INFORMATION
Zanith Electronics
1000 Milwaukeae Ave.
Glanview, |L 60025
847-301-T000
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ZENITH 1Q3597BT—TEST RESULTS

Brand: Zenith
Model: IQ3597BT
Price $2799 list price—but deeply discounted (see text)

VIDEO MEASUREMENTS:

Maximum usable luminance 54 foot-lamberts

Horizontal resolution 560 lines
Convergence (center) 0.0%
Convergence (corners) 0.4%

Overscan (horizontal) 2.0% (See Fig. 1)
Overscan (vertical) 1.0% (See Fig. 1)
Interlace 60/40

Transient response

Color temperature (standard) 8200° K
Color temperature {warm) 6720° K
Color temperature (cool) 10,250° K
Color quality Excellent
Reception (100 uV/m) Very good

AUDIO MEASUREMENTS:

Audio Out

0-dB reference level (@ 1 kHz, 3.00% THD)
Signal-to-noise ratio (*A" weighted)

Total harmonic distortion (1 kHz, —10 dB)
Frequency response (@ —10 dB)

MTS STEREO TV DECODER MEASUREMENTS:

Stereo Mode/Left Channel

Signal-to-noise ratio: (@ 100% modulation, “A” weighted)
THD (@ 1 kHz, —20 dB)

Frequency response’

Separation?!

*See Fig. 2 (Left channel).

Stereo Mode/Right Channel
Frequency response?

Separation?

2See Fig. 3 (Right channel).

S.A.P. Mode
Signal-to-noise ratio: (@100% modulation, “A” weighted)

THD (@ 1 kHz, —20 dB)

Frequency response: (@100% modulation; see Fig. 4)
Mono Mode

Signal-to-noise ratio (@100% modulation, “A" weighted)
THD (@ 1 kHz, —~20 dB)

Frequency response (@100% modulation)

ADDITIONAL DATA:
Picture size

Very good (slight ringing)

2.5 volts

66.9 dB

0.11%

20 Hz to 20 kHz

55.5 dB
0.16 %
29 Hz to 12.2 kHz
21.5dB

29 Hz to 12.3 kHz
19.9dB

63.8 dB
0.35 %
20 Hz-6.0 kHz

57.0 dB
0.28 %

22 Hz 10 4.5 kHz

est resolution input sources available
today, including DVD, laserdisc, direct-
broadcast satellite, and even the new
Digital Video Cassette (DVC) cam-
corders (which yield some 500 lines of
resolution). Meanwhile, Color Quality
(saturation and hue) referenced to the
standard Macbeth chart was excellent.

The 1Q3597BT scored well in geom-
etry class but not a perfect mark. Its
shortfalls in Interlace and Transient
Response are negligible, in that test
equipment is faster than the eye. Even
Convergence at the corners (measured
after eight hours of operation) might be
overlooked given the display's size. But
the oversight we've got to cite is some-
thing you won't see—about half an inch
of picture cropped off the sides by the
set’'s 2% horizontal overscan (illustrated
in Fig 1). APEL says that in this day
and age, it's more overscan than a TV
should have—certainly a high-end TV
like this one.

Meanwhile, the tuner in this TV is
very good. Under worst-case condi-
tions, reception showed minimal snow.
Audio quality matches the generally
good video. The receiver's MTS broad-
cast stereo decoder is particularly note-
worthy, striking a good balance of
Signal-to-Noise with very good stereo
separation over a broad range of fre-
quencies. Frequency response and
stereo separation for Multichannel TV
Sound broadcasts are measured using
real-world reception conditions of —20
dB relative to 100% signal modulation.
These results are shown graphically in
Figs. 2 and 3. The MTS decoder is bet-
ter than most in the S.A.P mode, with
wide frequency response beginning at
the lowest audible point of the low end.

One anomaly APEL found with the
set’s audio has to do with turning off the
internal speakers. Even after doing so

35-inch (diagonal—4:3 aspect ratio3)

through the menu, the speakers emit-
9 X 3-inch oval (1 per channel)

Laucspeskers (2) ted sound from the lab’s signal genera-

Power requirements 170 watts
Dimensions (HxWxD, inches) 31 x 34 x 236 tor {though not from any program
Weight 198 pounds source). In fairness to the IQ35978T, it

3See text for details on this measurement. was being tested to learn what volume

Popular Electronics, December 1997
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FEATURES CHART:

® Multi-brand universal remote control

intraq trackball TV/VCR universal remote control
APF-50 flat picture tube

Digital 3-line comb filter

Picture-in-picture

Adjustabie color temperature

Composite and S-video inputs

Soundrite volume regulator (for volume level-matching)
Trilingual menus

level would drive the audio system into
3% distortion—and that signal level
was so high it somehow radiated to the
supposedly-disabled speakers. Not to
worry—you'd never crank the volume
so high intentionally. And given the
close-out discounts now available on
the 35-inch set, you might consider the
IQ3597BT a sharp bargain—even if it
shaves a quarter-inch of picture off the
sides. [
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DX LisTening

The Demise of Commercial
Shortwave Broadcasting

ommercial shortwave radio

broadcasting in the U.S. is, for
all practical purposes, dead—no more
successful in revival than it was a half
century earlier when it first was tried.
Two events during 1997 symbolize the
failure of commercial shortwave.

The first was the death of Joseph
Costello I, who in the early 1980s
founded WRNO, a commercial short-
wave station in New Orleans. Costello,
a successful radio entrepreneur, be-
lieved that there was money to be
made by programming a shortwave
outlet in the same manner as tradition-
al AM and FM stations. Costello’s idea
was a throwback to the 1930s, when
shortwave broadcasting was in its
infancy, and radio manufacturers like
RCA and Crosley, and the NBC and
CBS networks tried, unsuccessfully, to
make commercial shortwave pay. In
the 1980s, Costello and several others
revived the old notion, but mostly they
too failed. Such commercial support as
they did receive came largely from
selling blocks of airtime to religious
and political fringe groups. And though
WRNO remains on the air after his
death, it too, in my opinion, did not live
up to its founder’s expectations.

This failure of commercial short-
wave was underscored this year by the
Christian Science Church announce-
ment that it would sell or lease its two
shortwave stations: WSHB in South
Carolina and KHBI on Saipan in the
Mariana Island group in the Pacific
Ocean.

When the Christian Science Mon-
itor began SW broadcasting ten years
ago, it had an optimistic view of com-
mercial shortwave. The church spent
$37 million on building its stations, and
another $13 million annually on oper-

(CREDITS: George Maroti, NY; Stephen
Pitts, MN; John Sgruletta, NY; Dan
Ziolkowski, NY; North American SW
Association, 45 Wildflower Road, Levittown,
PA 19057)

ating and editorial costs. Commercial
sponsorship of its respected broad-
cast news operation was expected to
help underwrite the cost of religious
programming. It seemed, at the time,
to be the best of both worlds. But it
didn’t happen, and a decade later the
church conceded that attempts to
make the SW service self-sufficient
have failed. It is time, a spokesman
said, to focus on producing programs,
rather than operating the channels of
distribution, the two shortwave sta-
tions. Instead, the Christian Science
church decided to concentrate on buy-
ing air time from domestic stations in
Africa, Asia and South America to
broadcast its programs.

The sale or lease of WSHB and
KHB| was to be handled by George
Jacobs Associates, the technical and
engineering firm that helped put them,
and other private U.S. shortwave sta-
tions, on the air during the past decade
and a half. Jacobs, incidentally, was
honored recently with a lifetime
achievement award from the National
Association of Broadcasters. His radio
career began in 1941 as an electronics
navigator. He joined the Voice of
America in 1949, and remained there
for 27 years before moving to the fed-
eral government’'s Board of Inter-
national Broadcasting (BIB) in 1976. In
the 1950s, he worked with Congress in
the drafting of legislation designed to
encourage private U.S. shortwave
broadcasting. He left the BIB in 1980
and opened his own SW consulting
firm. In that capacity, he represented
Costello before the Federal Com-
munications Commission finally gave
WRNO shortwave the green light.

While commercial U.S. SWers
failed to make the grade, the same
cannot be said about private short-
wave outlets operated by religious
organizations. Motivated more by the
notion of doing good rather than mov-
ing goods, these American SW voices
are increasing in number.

—_uwnany americanradinohictory com

DON JENSEN

The newest of these stations—still
without call letters at this writing—is
expected to go on the air in January or
February 1998 on 11,910 kHz from
Macon, Georgia. Headed up by Charles
C. Josey, a longtime amateur radio
operator who directs an organization
called Oil & Wine Ministries, the station
received a construction permit from the
FCC last spring. The 50,000 watt trans-
mitter station, with a rotatable yagi an-
tenna mounted on a 130-foot tall
tower, is rumored to be constructed
mainly from electronic salvage. It is to
broadcast from a site near downtown
Macon, with religious programming
from 7 PM to 7 AM Eastern time.
initially, however, there will be pro-
gramming for only a couple of evening
hours. Reportediy the station will be a
retirement project for Josey and his
wife, Joanne. They hope to air reli-
gious programs produced in other
countries and broadcast it back to lis-
teners there. If you hear this new sta-
tion, send your reception reports to Qil
& Wine Missions, P.O. Box 18174,

Macon, GA 31209.

NUMBER TWO AND
TRYING HARDER

It's no real revelation that English
language programming, aired 24 hours
a day, is key to the British Broadcasting
Corporation's highly popular World
Service. But what may come as a sur-
prise to most SWLs, though, is that
Arabic programming is not far behind.
Started in 1938, Arabic is the oldest of
the BBC World Service's 44 foreign
language services.

The Arabic Service currently trans-
mits on shortwave for more than 12
hours a day. The BBC has added five
more hours in Arabic on its regional AM
medium wave and local FM transmis-
sions, bringing those schedules to
nearly 18 hours a day. If resources per-
mit, SW also will broadcast the extend-
ed Arabic schedule in 1998. Arabic is
one of the BBC’s top language priori-
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ties, aiming for nearly 14 million people
in the Arab world. The Arabic Service
targets listeners across northern Africa
and the Middle East. Largest audi-
ences are in Egypt, Sudan, Morocco
and Saudi Arabia, though there also is
significant listenership among Syrians,
Lebanese, Jordanians and Palestin-
ians. Head of the BBC Arab Service,
Gamon McLellan said, “These extra
programs will mean the station is con-
tinually present on the air during the
day, whenever listeners choose to tune
in, and continuing crises in the region
make it imperative that the BBC is
there, on air, when news breaks.”

IN THE MAIL

“How can | hear Alaska on short-

wave?” asks Peter Schmitz of Sher- |.

idan, WY.

Peter, you can tune for KNLS. This
Alaskan SW station broadcasts in
English at 0800 UTC on 9,615 kHz,
and at 1300 UTC on 7,365 kHz.
Reception reports may be sent to Mike
Osborne, KNLS, Box 473, Anchor
Point, AK 99556.

W. Harold Owens writes from
Bowling Green, KY. “A while ago, you
asked DX Listening readers which are
their favorite stations. Well, my favorite
is Spanish External Radio in Madrid on
6,055 kHz at 0100 UTC. | especially
enjoy the Spanish music.”

Over the years, this broadcaster has
used different names for its overseas
English language service. Personally |
always favored the rather exotic sound-
ing Spanish title, Radio Nacional de
Espana. Like you, Mr. Owens, [ve
enjoyed its programs quite regularly
since | visited Spain some years ago.
Apparently others do too, since the sta-
tion says it estimates a weekly SW
audience of about 80,000.

DOWN THE DIAL

Looking for something to tune for?
Try these:

ALGERIA—15,160 kHz, Radio
Algiers International has English pro-
gramming from 1400 to 1500 UTC,
inctuding music, identifications, pro-
gram schedule and news and press
reports.

CONGO—4,765 kHz, Radio Congo
was heard signing on at 0520 UTC,
with interval signal, national anthem
and identification as “Ici Brazzaville.”
On another day, the sign on was at
0400 UTC.

. The World Service <l
of The Christian Science Monitag

The Herald of Christiadl

CYPRUS—9,410 kHz, British
Broadcasting Corporation programs in
English are relayed from this Med-
iterranean island site. It was noted at
2359 UTC, announcing the Cyprus
transmitter location, followed by time
signals and a newscast.

INDONESIA—3,905 kHz, Radio
Republik Indonesia’s station at
Merauke, in lrian Java, the western
half of New Guinea, may be tuned
here when reception conditions are
right around 1245 UTC.

IRAN—7,260 kHz, Teheran’s short-
wave outlet, VOIRI has English sched-
uled from 2000 UTC, including news
and commentary.

NIGERIA—6,050 kHz, Radio
Nigeria from lbadan broadcasts in

www americanradiohicetory com.
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QSL card from KHBI, the Christian Science Monitor shortwave outlet on Saipan in the Northern
Mariana Islands. The Christian Science Church’s broadcasting arm is selling this station and
WSHB in South Carolina.

English with news, ID, frequency and
sign-off at 2305 UTC, with the announc-
er saying, “Good evening, everyone.”

SAO TOME—4,960 kHz, Voice of
America morning program is relayed
from this island off Africa’s west coast.
It has been heard until 0330 UTC sign-
off with the VOA’s morning “Daybreak”
show.

SWAZILAND—4,760 kHz, Trans
World Radio broadcasts from this
southern African country. it was logged
with a Bible program and hymns in the
Swahili tanguage.

TURKEY—7,300 kHz, Voice of
Turkey signs on about 0355 UTC, with
a tuning signal, then opening announce-
ments in English, including the sched-
ule, identification and news. [ ]
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ccording to the Department of
Labor, jobs for computer service
technicians will be up by 38% in the
next 10 years. Isn’t it about time that
you looked into NRI training?

You don’t need any experience
to get started.

You can depend on NRI, a division
of The McGraw-Hill Companies.

You study at home, at your
OWN pace.

You put theory into practice
with hands-on projects.

You work one-on-one with an
experienced instructor.

You establish a solid foundation
with a review of basic electronics.

You train with the NRI Discovery
Lab to experience circuit design
and modification.

- A SAD2WN —

You train with a digital multimeter,
for quick and easy testing.

L

1
1

You get a customized
Pentium® 200 or better
PC to train with and keep!

You learn how to troubleshoot and
maintain today’s sophisticated PCs.

You explore the features
you’ve chosen for your
computer, from the memory
chips to the high-speed
__=. CD-ROM drive.
You learn how to

'.

1 take advantage of
~ PC communications and the
Internet.

Py RON -

'\{tsCﬂ
tj ‘l 3 You use your
new computer’s
33,600 baud or faster fax/
modem in conjunction with
Netscape Navigator™ Web
browser software.

N

You explore the applications and
accessories of Windows 95, today’s
hottest graphical user interface.

1

25 Reasons Why NRI Traiving in GoMPUTER SERVICING

Is Your BEST GHolcE For GAREER Success

You train with and keep You can prepare for

15 2

the self-booting ForeFront the A+ Certification
Troubleshooter™ software and CD- exam with NRI's _¢ica;
ROM, comprehensive diagnostics exclusive oy G
you can trust. CD-ROM! o ;‘
P Y
With NRI's new PC Youcan —NaQed

2 continue receiving
advice and feedback from your instructor

after you graduate.
2 You can turn to NRI for letters of
recommendation, transcripts,

tips on resume writing, and more.
2 You get the skills and
confidence to move up on

the job, start a new career, or open

your own business.
25 You can call our toll-free number
for a free catalog. Or, visit us at

http://www.mhcec.com on the Web!

1 Options Plan, you can move up to

an even more feature-packed computer

systern. . .at special student prices.

‘l 1 You have access to NRI's
brand-new “cyberschool” to

contact your instructor,

download supplemental

materials, participate in
online seminars, and

more!
1 8 You can call NRI’s
TeleService hotline, for

24-hour answers to your

questions.

1 9 You get immediate feedback
with NRI's TeleGrading

service, featuring 24-hour exam grading,
Your company may

20 pay for all or part

of your tuition.
(Hundreds of
companies do!)

Computer
\ Included

GALL 1-800-321-4634 FOR FREE CATALOG!

wwwanL americanradiohistorv. com

4401 Connecticut Avenue, NW,

I . : |
| ﬂ”hkﬂlScho:l:s Washington, DC 20008 Ask for Ext. 2807 I §
Check one FREE catalog only o
| 13
I (] MICROCOMPUTER SERVICING (] Bookkeeping and Accounting I g
0 O Computer Programming O Visual Programming in C++ I o
) TV/Video/Audio Servicing (1 Mastering Microsoft Office S
I O Deskiop Publishing with PageMaker O NEW! Introduction to PCs and the Internet l S
| O Networking with Windows NT 12
)
i o
I Name (piease print) Age I g
I Address l %
: City ~K State Zip : ?

A Division of The McGraw-Hill Companies Accredited Member, Distance Education and Training Councit 0018-1297
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ELECTRO-MAGNETIC METER
The Tri-Field Natural EM Meter from
Alphalab, Inc. detects changes in
extremely weak static (or natural) elec-
tric and magnetic fields. It's compact,
inexpensive, and easy-to-use. Both a
tone and a needle-type gauge signal
changes in either electric or magnetic
fields, while ignoring AC fields.

LL I
R A %’e.-,%

he:3

»

On the MAGNETIC setting, the Tri-Field
Meter signals the movement of any
strong magnetic source in the sky.
Neither a cloudy sky nor the source dip-
ping behind a hill interferes with the
meter reading. The meter which can be
used indoors, as well as in the dark, is
sensitive to changes in the magnetic
field as small as 0.5%. The tone sounds
whether the field increases or decreas-
es. If the field stabilizes for more than
five seconds, the tone stops and the
meter returns to normal. Turning the
side knob adjusts the threshold level or
squelch of the tone. On the ELECTRIC
setting, the meter responds to changes
in electric fields as small as 3 volts per
meter. Because of this sensitivity, it can
be used as a motion-activated intruder
alarm that can even detect the pres-
ence of a person through a wall.

If you turn the dial to sum, the meter
will add any changes in the electric field
to any changes in the magnetic field. A
radio wave and microwave detector is
also built into this device. The raDIO/
MICROWAVE mode reads radio waves
from 50 MHz to 3 GHz, and it can also
check a microwave for leakage.

The Tri-Field Natural EM Meter

20 sells for $229, including UPS Ground

Delivery or $232 with UPS Second
Day Air service. For more information,
contact Alphalab Inc., 1280 South
Third West, Salt Lake City, UT 84101-

3049; Tel/Fax: 503-543-6545.
CIRCLE 80 ON FREE
INFORMATION CAR

AUTOMOTIVE DIGITAL TESTER
HC Protek’s Model D-488 digital multi-
meter is a handheld digital tester with
the features service technicians need
for diagnosing and troubleshooting
modern automobile and truck prob-
lems. Under the hood or under the
dash, the Model D-488 tests and mea-
sures AC/DC volts, amps, ohms, and,
with the inductive pick-up probe,
RPM/Tach readings for both distributor
and distributor-less vehicles. A Celsius
and Fahrenheit temperature-reading
function makes conversion charts
unnecessary when servicing foreign
vehicles. In addition, the frequency
function tests engine sensors, ABS,
and other automotive systems.

The handheld meter has a 3-3%-digit,
3200-count LCD readout. An “auto-
power-off” feature extends battery life.
Data Hold freezes display readings for
easy reference. Continuity, diode test,
duty cycle, and dwell measurements
are standard features. The D-488 will
also test and measure ignition and
engine systems; sensors, solenoids
and components; coils, diodes, and
alternators; charging systems; and
cooling, heating, and lighting systems.

www americanradinhicstory com

The Model D-488 digital multimeter,
complete with test leads, alligator
clips, temperature probe, RPM pick-
up, battery, manual, rubber holster,
and padded carrying case, costs $179.
For further information, contact HC
Protek, 154 Veterans Drive, Northvale,
NJ 07647; Tel: 201-767-7242; Fax:

201-767-7343.
CIRCLE 81 ON FREE
INFORMATION CARD

WIRELESS COLOR
SURVEILLANCE SYSTEM

For people at home or at work who
need to have their eyes in two places at
once, American Innovations’ WSS-300
Wireless Color Surveillance System is
the answer. It can be used as a child
monitor, as a security system, or to
monitor on-the-job performance.

The WSS-300 has a 300 foot range,
not obstructed by walls, floors or ceil-
ings. The compact AM/FM cassette-
radio (11-inches wide by 6-inches high,
3-%2 inches in diameter) incorporates
both the camera and transmitter. (Due
to camera placement, the cassette
player can't operate.)

With a super low sensitivity rating of
2 lux, as well as built-in backlight com-
pensation, the high-resolution (380
lines) color camera and the FCC-
approved transmitter deliver consis-
tently sharp video images to the
designated receiver. In addition, the
state-of-the-art circular polarized direc-
tional transmitting and receiving anten-
nas maximize the signal range and
minimize interference.

The WSS-300 comes complete
with a working AM/FM radio, the color
camera, the transmitter, and a four
channel FCC-approved receiver. Also
included is the video cable to connect
to your VCR or monitor, an A/B switch
to select between receiver and cable/
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antenna reception, coax cable, power
adapter to provide 12 VDC power to
the receiver, as well as an easy-to-fol-
low instruction book.

The WSS-300 Wireless Color
Surveillance System has an intro-
ductory price of $895. For more infor-
mation, contact American Innovations,
Inc., 119 Rockland Center, Ste. 315,
Nanuet, NY 10954; Tel: 914-735-6127;
Fax: 914-735-3560; Web: http./www.

spysite.com.
CIRCLE 82 ON FREE
INFORMATION CARD

COLOR

MULTIFUNCTION DEVICE

The 5-in-1 Panafax UF-344 from
Panasonic Office Products Company
is a stand-alone multifunction unit
that offers color printing, color scan-
ning, color copying, plain-paper fax,
and PC-Fax capabilities. Designed
for small, mid-sized, and corporate
offices, it provides clear faxes on letter,
legal, and A4 formats. Panasonic’s
Super Smoothing technology automat-
ically sharpens and clarifies character
edges, providing sharp, legible print-
outs and incoming faxes.

The UF-344 can be turned into a
color inkjet printer with 360 x 360 dots
per inch (dpi) resolution by snapping in
a color cartridge. As a copier, the
device outputs at the same resolution,
and also reduces and enlarges images.
In plain-paper fax mode, the UF-344
uses a 14.4K modem and Modified
Modified Read (MMR) compression to
deliver up to six-second-per-page tran-
smission speed (depending on con-
tent). An incoming fax can be stored in
memory while a print job is in progress
and printed when the device is free.
The UF-344 can broadcast up to 112
stations per job, and allows for deferred
transmissions. Panasonic’'s Windows-
based fax software is used to transmit
and receive documents directly from
the PC. A bi-directional parallel port
connects the UF-344 to the PC with a
single cable, offering easy setup and

faster speeds than a traditional serial
port.

The Panafax UF-344 has a sug-
gested retail price of $2195. For fur-
ther information, contact Panasonic
Office Products Company, Two Pana-
sonic Way, Secaucus, NJ 07094; Tel:
800-742-8086 or 201-348-7000; Web:

http:// www.panasonic.com office.
CIRCLE 83 ON FREE
INFORMATION CARD

WIRELESS CURSOR
CONTROLLER

inControl Solutions’ MediaPoint Joy-
Disk is a touch-sensitive cursor con-
trol that offers 360° proportional
response for OEM wireless applica-
tions including WebTV; wireless key-
boards: remote controls for PC/TVs,
presentation systems, and Internet
appliances; GPS systems; game pads;
and industrial controls.

MediaPoint has just two parts—the
sensor and the disk actuator. The sen-
sor mounts directly to a circuit board,
while the disk is typically supplied by
the OEM based upon an InControl
design. Pressing on the pliant disk sur-
face converts touch to cursor move-
ment with intuitive ease. One-finger
control means instant cursor-speed
and-direction response. The “Soft-
Touch” wakeup feature leaves the
microcontroller powered down until the
user touches the joystick. The sensor
offers 10-million-cycle reliability and a
robust design with no moving parts.

Unused resources in an existing
microcontroller can be used to support
pointing. For instance, the microcon-
troller in a wireless keyboard can be
shared between the MediaPoint and
keyboard software. As an alternative,
InControl offers a custom microcon-
troller that emulates a serial or PS/2
mouse and works with standard
mouse drivers.

Sensor pricing in production volume
is less than $1 apiece. An evaluation
kit, including circuit board and Media-
Point, costs $100. For more informa-

—uwany amaricanradiohistory com

tion, contact InControl Solutions, 4000
Kruse Way Place, Building 2, Suite
355, Lake Oswego, Oregon, 97035;
Tel: 503-699-7700; Fax: 503-699-7800;
Web: http./www.blackdiamond.com/

intctrl. com.
CIRCLE 84 ON FREE
INFORMATION CARD

SOLAR CAR KIT

The Triple-Action Solar Car Kit from
OWI! is an educational science project
for children ages 9 and older. This futur-
istic solar car demonstrates the use of
alternate energy. It features a 1.4 - volt,
350-mA solar cell, an aerodynamic
sports car shell design, 4-wheel chas-
sis, and a transparent plastic body. The
body can either be painted or left clear
to display the car’s inner mechanical
construction.

The kit has built-in flexibility, as
the steerable front axle, rear wheels,
and adjustable (directional/angle) solar
panel are all independent components.
Builders can take the original body parts
and create their own solar projects.

The two-way energy source allows
the car to be powered by either battery
or solar power. The kit, featuring a
multi-speed transmission, can be made
into either a racer or a tractor, and sells
for $39.95. For further information, con-
tact OWI Incorporated, 1160 Mahalo
Place, Compton, CA 90220-5443; Tel:

310-638- 4732; Fax: 310-638-8347
CIRCLE 85 ON FREE
INFORMATION CARD

PERSONAL POWER STATION
Galaxy Audio’s Far Outlet personal
power station is a self-contained power
source of 110-volt, 60-Hz household
current. About the size of a lunch box
and light enough to carry in one hand,
it provides up to 250 watts continuous
and 400 watts peak power.

Originally designed as a way to
operate public-address systems, the
Far Qutlet is equally usefui for powering
virtually anything that runs on house-
hold current. lts “DigiScrub” digital fil-

(Continued on page 58)
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DETECTOR CIRCUITS
by Rudolf F. Graf

Why waste time combing through
huge encyclopedias when you can go
directly to a book of specialized circuits
already sorted by application? This
book is part of a five book series on
specialty circuits written by Rudolf F,
Graf, a frequent contributor to this
magazine and a well-known technical
author. Providing fast, easy access to
more than 300 ready-to-use detector
circuits the volume is designed with
the needs of the engineer, technician,
student and hobbyist in mind.

Hudolf B Gial |

Organized alphabetically, the book
covers detector circuits from A to Z:
Air-Flow to Zener-Crossing Detectors.
Each chapter has detailed circuit draw-
ings and explanatory text. References
to the original sources accompany
each schematic, and complete source
information is found at the back of the
book, along with an index.

Among the circuits included are Air-
Flow Detectors: Electrostatic Detectors;
Gas, Smoke, and Vapor Detectors; Lie
Detectors; Liquid Detectors; Metal De-
tectors; Peak Detectors; Phase Detect-
ors; Power Failure Detectors; Radar
Detectors; Radiation Detectors; and
Voice and Sound Detectors.

Detector Circuits costs $19.95 and
is published by Newnes, Butterworth-
Heinemann, 313 Washington Street,
Newton, MA 02158-1626; Tel. 617-
928-2500; Fax: 617-928-2640; Web:
http//www.bh.com/newnes.
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ELECTRONICS PARTS AND
ACCESSORIES CATALOG
from Parts Express

Geared toward the consumer-electron-
ics industry and the technical hobbyist,
this 244-page catalog features full lines
of electronic parts and accessories. In
addition to product information and pho-
tos, there are helpful technical tips, a
fast index on the cover and a detailed
index inside. Thousands of new prod-
ucts have been added. They include
the ProMatrix Amplier from Bogen, the
Perfect 10 line of DSS antennas and
accessories, plus home automation
products from X-10, Tech-Key and
DrapeBoss.
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The catalog contains an impresssive
selection of loudspeaker drivers for
home and automotive applications,
CATV and VCR repair parts, semicon-
ductors, tools and technical aids, home-
theater and home-automation products,
test equipment, alarm systems for
home and car, computer accessories,
chemicals, telephone products, wire,
connectors, speaker-design software,
cellular-phone accessories, stage light-
ing, professional sound equipment, and
instructional books and videos.

The Electronics Parts and Access-
ories Catalog from Parts Express is
free upon request from Parts Express,
340 East First Street, Dayton, OH
45402-1257; Tel. 800-338-0531; Fax:
937-222-4644; e-mail: sales@parts-
express.com; Web: http.//www.parts-
express.com.
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FAULT-FINDING
ELECTRONIC PROJECTS
by R. A. Penfold

Often people build circuits from maga-
zines and books only to find that they
do not work when switched on. The
aim of this book is to help the reader
overcome problems with building cir-
cuits, by explaining how to start locking
for the common faults that are respon-
sible for most project failures. Advice
for “weeding out” the more difficult
faults is also included.

In the first chapter, mechanical
faults are covered, including tracing
“dry” joints, broken p.c. board tracks,
and solder joints. Chapter 2 discusses
linear circuits and signal tracing tech-
niques. Testing logic circuits and fault-
finding methods for projects based on
CMOS or TTL logic devices are the
subject of the third chapter. The final
chapter covers ways of testing resis-
tors, capacitors, op-amps, and a wide
variety of other electronic components.

In addition, tips on how to use a mul-
timeter, the construction and use of a
tri-state continuity tester, the design of
a signal tracer, and the step-by-step
construction of a logic probe are also
discussed.

Fault-Finding Electronic Projects (or-
der number BP391) is available for
$5.95 plus $3 shipping and handling
from Electronics Technology Today,
P.O. Box 240, Massapequa, NY 11762-
0240. |
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Holiday

Gift Guide

A wealth of good ideas to simplify your holiday shopping!

.
%

Don’t you just hate it that all the department stores have their Christmas decorations up
before your kids have gobbled down their Halloween candy? After all, is it really neces-
sary to get into the holiday spirit so early?

Just be grateful you’re not a magazine writer. For us, Christmas begins in mid-summer.
That’s when we have to create our holiday buying guides and Christmas wish lists, so
that you can read them in time to do some serious shopping in December. We have to drag
ourselves in from the heach, pool, or garden and try to think cold, think snow, think
eggnog and pine trees—and gift-giving.

It’s not easy, but we’re fortunate to have a world of inspiration right at our fingertips.
The consumer-electronics industry literally offers something for everyone. We’ve rounded
up a representative assortment of goodies, ranging from stocking stuffers to sheer luxury
items. See if you can match our suggestions to seme of the people on your holiday gift
list!

TAKING CHARGE R

It’s not unusual in these days of plen-
ty for people to feel out of control and
overwhelmed by stuff. They have
complex home-theater systems, and
no easy way to operate half their fea-

tures—let alone a convenient place to
store all those videotapes and CDs.
Home offices are awash in papers,
diskettes, and other necessary para-
phernalia. Even formerly simple tasks
like making phone calls now have us
in a sweat—how do we know we're
getting the best rates? Perhaps one of

____wny amaricanradichictans com

the kindest gifts you can give the peo-
ple on your holiday list is a way to
reduce the clutter, or to simplify the
complex. Here are a few ideas.

Know someone who has a DSS sys-
tem? How about giving them one-handed
control of all their electronic gear? The
RCUSAT?2 universal remote control from
Thomson Consumer Electronics is com-
patible with virtually every brand of DSS
and DBS satellite system. It also can
operate the RCA Home Control System,
allowing the user to have lights and small
appliances turn on and off. Easy-to-read
buttons emit a luminescent blue glow
when activated, making the remote con-
trol easy to use in a darkened room.
Besides operating a satellite system, TV,
VCR, and cable box, it can control one
additional component—a CD or laser
disc player, perhaps, or a second TV or
VCR. The RCUSAT?2 is compatible with
more than 205 brands of TVs, 134 VCRs,
55 cable boxes, and 137 audio devices.
It offers picture-in-picture control capa-
bilities and a sleep timer. The device car-
ries a suggested retail price of $39.95.
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The executive on your list can easily
keep track of all of his or her contacts
with Seiko’s Smart Business Card Reader
and, as a bonus, get rid of all those messy
and disorganized stacks of paper cards.
The small desktop accessory for PCs run-
ning Windows 3.1 or 95 scans individual
business cards and stores the cards’
images and information into its own full-
featured database or into popular person-
al information manager (PIM) programs
including Act!, Maximizer, and Gold-
mine. When a business card is inserted
into the top of the reader, it takes only
about 15 seconds for the reader’s ad-
vanced optical character recognition soft-
ware 1o capture the card’s data and place
it into the appropriate fields (name, title,
company, etc.). The complete image of
the card, or the contacts in database for-
mat or in a list, can be viewed on screen.
Users can add notes to the cards and
search for contacts based on those notes.

Cards can be saved in user-defined cate-
gories and sorted by a field or multiple
fields. Contact lists can be printed in
either address-book, phone-book, or label
format. The Smart Business Card Reader
has an estimated street price of $199.

<

Do you wonder, every time you pick up
your phone to make a long-distance call,
whether some other phone company
might charge you less money for it? Have
you ever tried to make sense of all the
various commercials for calling plans? If
so, you know how difficult it can be to
make the right choice.
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For anyone on your list who has to pay
a monthly phone bill, consider Media-
Com’s PhoneMiser, a PC add-on that
ensures you the lowest rate possible on
every long-distance phone call. The de-
vice requires a PC running Windows 95,
but the PC is used only for setup and
uploading and downloading information
to and from the device. It doesn’t even
need to be located in the same room as the
Phone Miser. The device provides con-
sumers and SOHO users with call-by-call
access to the carrier that offers the lowest
rate for each intrastate, international, and
long-distance call. According to Media-
Com, it can save as much as 66% on such
calls by instantly searching for the carrier
with the lowest rate, and then automati-
cally placing the call with that carrier. The
included software features a database that
stores rate information for carriers nation-
wide, as well as high-speed routines to
find the lowest rate for any call. For fur-
ther savings, calls are billed in six-second
increments, instead of being rounded up
to the next full minute. Users get a con-
solidated monthly bill and a detailed real-
time log of all incoming and outgoing
calls on their PC. PhoneMiser also tracks
actual savings as compared to the user’s
designated carrier. It is priced at $199,
with a $4.95 monthly service charge.

For the music-loving home-office
worker on your list, consider Aztec
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Audio’s Silencer. The device plugs into a
stereo or surround-sound system just like
an audio cable and into a phone jack.
When the phone rings, and while it is off
hook, the Silencer mutes the sound sys-
tem. Your friend can play loud music (or
even watch a ball game) while working,
and never have to worry about not hear-
ing the phone ring or sounding unprofes-
sional when answering a call. The device
is easy to install and includes no relays,
which can cause annoying pops and
clicks that can harm amplifiers and speak-
ers. A patented circuit controls the vol-
ume of line-level audio signals. It allows
the silencer to be connected to preamp
outputs, ahead of a sound processor, to
control all the channels of any audio sys-
tem. The circuit is passive at normal loud-
ness, so it is noise- and distortion-free. It
fades between high and low volume lev-
els and offers a choice of either 20 or 30
dB of audio quieting to accommodate
various listening environments. The
Silencer, which costs about $50, automat-
ically monitors one or two telephone
lines, is compatible with corded or cord-
less phones, and is powered by the tele-
phone line.

A great gift for a dual-career couple
might be Craig’s Model CR50/3 AM/FM
digital alarm-clock radio. Two separate
alarm settings accommodate two separate
schedules, making mornings a lot easier
to handle. And a battery back-up system
helps them get to work on time even if
there’s been a power outage—it preserves
the time and alarm settings when power
has been interrupted. The CR5013 wakes
users to an alarm or to their favorite radio
station; a 60-minute sleep timer lets them
fall asleep to music as well. The $19.95
clock radio features a snooze bar and an
oversized readout.

<

Business travelers can store their itiner-
aries, contact addresses and numbers,
schedules, and appointments in their wal-
lets—not on little scraps of paper, but on
Franklin Electronic Publishers’ REX. The
3% X 2% X U-inch PC card has a glare-free
LCD screen that displays data from the
user’s personal information manager.
Don’t worry about trying to input data on
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a miniature keyboard. REX plugs into a
Type II PC-Card slot on any notebook
computer or PC organizer; desktop users
can download data through a docking sta-
tion that connects to a PC’s serial port.
TrueSynch Information Manager soft-
ware allows REX to accept data from
most popular PIM programs, including
Starfish’s Sidekick, Microsoft’s Schedule
+ and Outlook, and Lotus Organizer. Two
models are available. REX-1 ($129.95)
stores up to 750 items (including names,
addresses, phone numbers, appointments,
notes, memos, and to-do items); REX-3
($149.95) holds 2500 items and includes
a leather wallet with notepad. The dock-
ing station is offered bundled with the
REX-3 for an additional $30, or can be
purchased separately for $39.95.

4d

A laptop computer can be used just
about anywhere, as long as there is a
steady surface—preferably not a (decid-
edly unstable) lap—on which to sit it. No
one wants to risk dropping such an expen-
sive piece of equipment. The Legrop
Podeum from Rach Inc. allows portable-
computer users to keep their laptops
securely under control virtually any-
where. The combination working plat-
form and carrying case uses a Velcro
strapping system and contoured foam
padding to fasten the laptop to the user’s
leg, enabling working angles of up to 90
degrees. The common-sense device
allows users to work in almost any posi-
tion—reclining on a couch, lying in a
hammock, or leaning against a tree (or
even perched in its branches). The Legtop
Podeum, which also serves as a stream-
lined carrying case, has soft, ergonomi-
cally shaped cushioning on the bottom to
hug the user’s leg and provide added pro-
tection for the computer. It fits all note-
books and laptops except some ruggedi-
zed models, and leaves ports and drives
unobstructed for easy access. The Legtop
Podeum has a suggested retail price of
$79.99.

Clutter-busters always make good gifts
(as long as you don’t try to give one to
anyone with whom you're romantically
involved—they lack the cachet of, say,
jewelry). From Memorex, the $39.95
Vortex CD Holder provides attractive
shelf- or desk-top storage of up to 100
audio CDs or CD-ROMs. It rotates for
full access to CDs on all four sides, and
can be transformed from a vertical to a
spiral shape with a simple twist of its top.
Rubbermaid’s Model 286M Machine
Stand with drawers can hold a printer, fax
machine, copier, scanner, or multifunc-
tion unit weighing up to 70 pounds. It fea-
tures four drawers (two with locks) for
holding paper and other supplies, freeing
up desk or counter space and providing a
convenient place for spare cartridges and
extra paper. The Machine Stand has a
suggested retail price of $69.95.

SOUND AND VISION

Give the gift of music—or video, for
that matter—and you’re sure to
please. From inexpensive portables to
all-out home theaters, the possibilities
are endless. Here's a small sampling of
some of the audio/video gear that we
wouldn’t mind finding under our own
tree on Christmas morning! We’ll start
with some of the big ticket items that
you might really want for yourself, but
certainly could call a “gift for the
whole family” ...

—\AAA-aericantadiohistenscom

You can mount a DSS satellite dish on
your roof and not have to worry about it
getting in Santa’s way when he tries to
land his sleigh and reindeer. The 18-inch
dish, coupled with a DSS receiver/
decoder, will provide your family with
high-quality digital video and audio, and
more programming choices than your
local cable company can offer. Here, we
show the UltraVision HDS-220S system
from Hitachi. The D-VHS-compatible
system offers a digital interface, which
consists of a simplified digital audio/
video bus and proprietary software,
allows for digital bit stream recording and
two-way communication with the compa-
ny’s UltraVision D-VHS VCR. Together,
the DSS system and VCR allow digital
recording and playback on digital video
tape. The digital imerface also allows the
use of an on-screen *‘virtual keypad” for
controlling the VCR. The HDS-220S has

a dual LNB for multi-room applications,
an RF remote control, StarSight one-
touch record capability, and an easy-to-
use program guide. Shop around for the
best DSS prices—we’ve seen complete
systems advertised for as little as $99
when a year’s worth of programming is
purchased along with it. Installation (or
an installation kit) is additional.

The consumer-electronics industry is
buzzing about a hot new product called
DVD, and you can get in on the digital
video action this Christmas. Toshiba’s
second-generation of DVD players
includes the top-of-the-line Mode! SD-
3107, whose 10-bit video D/A converters
deliver an artifact-free image at all times.
Gold-plated *“ColorStream™ component
video outputs make it possible to route
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the DVD player’s video signal directly to
any of Toshiba’s ColorStream input-
equipped display devices. Video Black
Level expander circuitry allows the view-
er to change the reference black threshold
cutoff to expand the overall contrast
range. Spatializer 3-D Stereo circuitry
creates wide surround-sound effects using
only the DVD player and a stereo TV, and
fills in the “gap” between discrete front-
channel speakers and the rear-effects
channel in a Pro-Logic environment.
Software-selectable AC-3/PCM digital
audio outputs make it easy to switch
between DVD and CD playback. A pre-
programmed universal remote operates
select functions of DSS receivers, televi-
sions, and cable boxes. The SD-3107 has
a suggested retail price of $799.

To get the most out of a DVD deck,
you’ll want to be able to take advantage
of the Dolby Digital soundtracks that are
standard on DVD movies. To do so,
you’ll need a DVD player with a digital
output and a receiver with Dolby Digital
decoder circuitry. One such unit is the
Pioneer VSX-D906S, which offers five-
channel, high-power amplification as
well as Pioneer’s MUCAP (Multi-
Channel Audio Processor) one-chip solu-
tion for processing Dolby Digital. The
receiver also handles Dolby Pro Logic
surround sound, and features five digital-
ly simulated sound fields. It comes with a
“Heads Up” remote, and features a multi-
operational control system with on-screen
assistance and confirmation. The receiver
delivers 100 watts per channel, 20 Hz to
20 kHz into 6 ohms, and surround sound
to front center and rear channels. The
tuner offers random presets for 30
AM/FM stations. Other features include a
CD titler and tuner titler, five video and

audio inputs, four S-Video inputs, and
preamp outputs for front channels speak-
ers, center channel, rear channel, and sub-
woofer. The VSX-D906S has a suggested
retail price of $1210.

A somewhat more affordable option is
the Kenwood J/080VR A/V receiver,
which features Dolby Digital and fully
digital Dolby Pro Logic circuitry at a sug-
gested retail price of $800. The receiver

provides 120 watts per front channel! in
surround and stereo modes, and 60 watts
per surround channel. Its “Future Set”
remote control, which is easily upgrade-
able through a phone link, includes three
macros that allow users to program sever-
al operations into one button push.

You can record digital video with
Sharp’s digital ViewCam Model VL-
DX10. 1t’s both a digital camcorder and a
digital still-image camera in one compact
unit. The camcorder’s built-in 2-MB flash
memory can hold up to 12 high-resolution
still images in fine mode, 24 in standard,
or 48 in economy mode. Pictures can be
copied onto a digital video cassette for
later retrieval, or “pulled” from recorded
footage, stored, and then downloaded to
compatible equipment. The still images
can be used as photographs or as pictori-
al title screens for full-motion video
recording. The wireless image transfer
function lets users download pictures to a
PC and then send them via e-mail to fam-
ily and friends. The included EasyPhoto
image transfer software simplifies edit-
ing, allowing users to combine several
pictures to create one panoramic shot, for
instance, or perform tasks such as
retouching, superimposing, and enlarging
images. In long-play mode, up to 90 min-
utes of recording can be done on a 60-
minute tape, without sacrificing picture
quality or stereo sound. The VL-DXI10
digital ViewCam carries a suggested
retail price of $3399.
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Sony’s Digital Video Cassettes are
designed for use in digital camcorders
and VCRs. The line includes four differ-
ent product types, ranging in suggested
price from $19.99 to $39.95. The EXM
series (Excellence with Memory). avail-
able in 30- and 60-minute lengths,
includes a 4K memory chip that allows
users 1o store information about the date
and time of the recording. The EX series
offers the same performance level, with-
out the memory chip. The more econom-
ical PR (Premium) series, sans memory
chip, is also available in 30- and 60-
minute lengths. The MEM series of stan-
dard-size DV cassettes for VCRs includes
the 4K memory chip and is available in
120- or 180-minute lengths.

An Arcadia Home Monitor from
Princeton Graphic Systems will allow
your family to surf the net on a large-
screen TV. Available in 27- or 31-inch
sizes, the menitors combine all the fea-
tures of a television with the functionality
of a VGA monitor. Designed for use with
current and emerging technologies such
as cable TV, VCRs, DVD, DSS, and
WebTV, they let the whole family watch
movies, play video games, or use the
computer on a large screen. Prices start at
$799.
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Setting up a home theater for your fam-
ily doesn’t have to set back your bank
account too far. Aiwa’s Mini Theater
Series, for instance, includes all the nec-

essary ingredients for home-theater
audio, right out of the box. The NSX-
AV900, shown here, is a mini-system
equipped with Dolby Pro Logic surround
sound. It comes with five speakers (two
front, two surround, and one center-chan-
nel unit), three-mode digital signal pro-
cessing, a three-disc CD changer, a dual
auto-reverse  cassette deck, sound

enhancement, bass enhancement, and a
full-function remote contrel. It offers a
total of 240 watts. Just add a TV and a
VCR, and you’re ready to watch. The
NSX-AV900 has a suggested retail price
of $700.

Is there one member of your family
who likes his movies loud—much to the
distraction of the rest of the household? If
s0, check out AKG Acoustics’ K 290 wire-
less surround headphones and K 290 sur-
round switchbox. The system allows the
user to fully enjoy the surround-sound
experience without disturbing anyone
else. The headphones actively support
four channels of sound. Each earpiece
contains two transducers—a front trans-
ducer for the stereo channels and a rear
transducer for the surround channels,
angled to produce the appropriate depth
perception. The center channel is output
through both front transducers. The
included 20-foot adapter cord for conven-
tional headphone performance features
eight channels, which means that each of
the four transducers is driven indepen-

dently. The K 290 Switchbox allows users
to switch between the K 290 headphones
and loudspeakers at the press of a button.
Up to five speakers can be switched. The
box also matches the volume of the head-
phones to that of the loudspeakers. One
switchbox will drive additional K 290
headphones. The K 290 headphones and
switchbox cost $267 and $185, respec-
tively. Packaged together, they cost $415.

Add the sound of music to your
kitchen, bedroom, or den without adding
a full-size sound system. The Bose Wave
Radio, now available in a graphite-gray
finish as well as the classic pearl-white
finish, produces high-quality sound from
one small component. Measuring just 4.5
inches high by 14 inches wide by 8 inch-
es deep, the Wave radio boasts a subtle,
distinctive yet unobtrusive design. Its
full, rich sound fills most home listening
rooms, thanks to the 34-inch, single-
ended “waveguide” inside the unit. The
Wave radio provides excellent reproduc-
tion of speech and music at any volume
level. Simple touch controls are found on
the front panel and the credit-card-sized
remote. The AM/FM radio offers 12 pre-
sets, mute, scan, and automatic sleep fea-
tures. Users can fall asleep listening to
one station, and wake to another as grad-
ually as they like with a feature that starts
at a low volume and automatically builds
to the preferred setting. Other compo-
nents such as a CD player or cassette deck
can be added, and connecting a TV to the
Wave radio can greatly enhance the sound
quality of many TVs. The Wave radio

costs $349.

Another option for kitchen listening is
Proton’s KS-530CD, an AM/FM stereo
radio with CD player and alarm clock
that’s designed for under-cabinet mount-
ing. The sound system is designed to
withstand the typical daily abuse to which
a kitchen appliance is subjected, and
comes with its own streamlined mounting
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bracket for easy installation. The drawer-
loading CD player allows the user to pro-
gram the track order, listen to tracks
sequentially, or select random play. The

radio offers 20 station presets and an
“intuitive on™ feature that turns the radio
on automatically when any button is
touched. The unit offers separate alarm
memories, one for the radio and one for
the beeping alarm, as well as a count-
down timer that can be set for up to two
hours. Two three-inch front-firing speak-
ers are built into the base of the unit. The
KS-530 has a suggested retail price of
$250.

Apartment or dorm dwellers—or any
teenager—would love to receive Sharp’s
CD-C460 Mini System Besides the stan-
dard AM/FM receiver, double cassette
deck, and CD changer, its Dolby Pro
Logic surround sound, five speakers, and
70 watts tetal output power allow the
sound system to double as a home-theater
system in a tight space. The three-disc
drawer-load €D carousel features 32-
track APMS (automatic programmable
music selector) and random/repeat play
modes. The tuner offers 40 station presets
and a built-in clock timer. An A/V func-
tion allows users to integrate the mini sys-
tem with a TV and VCR for quick and
easy home-theater setup. A headphone
jack allows private listening without dis-
turbing roommates, neighbors, or family
members. The CD-C460 has a suggested
retail price of $399.95.
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For the audiophile on your list, consid-
er Acoustic Research’s The Edge Series
of high-performance loudspeaker systems
built around The Edge, a compact speak-
er concept. The Edge is a two-way, mag-
netically shielded satellite speaker with a
power rating of 20-150 watts, sensitivity
of 91 dB @ 2.83 volts/meter, and a fre-

quency response of 75 Hz - 20 kHz + 3
dB. The Edge’s high efficiency allows the
lower powered amplifiers found in multi-
channel A/V receivers, multimedia sys-
tems, and personal stereos to produce
dynamic, realistic sound. The Edge is
sold separately ($279/pair) for use in
three-piece subwoofer/satellite applica-
tions or six-piece multi-channel A/V sys-
tems. It is also the cornerstone of the
Leading Edge System, shown here. The
Leading Edge combines five identical
Edge satellites with a 12-inch subwoofer
to form a Dolby Digital “home-theater-in-
a-box” system. It features Dolby Digital
processing using a proprietary 18-bit dig-
ital design, six channels of amplification,
two digital inputs, two analog inputs, an
on-screen graphic user interface, a full-
function remote control, and is compati-
ble with NTSC, PAL, and SECAM for-
mats. The Leading Edge has a suggested
retail price of $1999.

.

TAKING IT ON THE ROAD

Listening to music—and even watch-
ing TV—shouldn’t be confined to the
house. The following gift ideas are
intended to let people take music and
video with them wherever they go,
whatever they’re doing.

The workout-aholic on your gift-giving
list would be sure to like Aiwa’s Cross
Trainer HS-SP500, a headphone sterea
that includes an exercise monitor thai
determines how far the user has walked or
jogged, and how many calories have been
burned. The rugged personal stereo fea-
tures a digital AM/FM stereo tuner, a

water-resistant auto—reverse cassette
player, Super Bass for enhanced low fre-
quencies, and headphones with built-in
LEDs that flash to make the wearer visi-
ble at night. To use the exercise monitor,
the user enters some basic data, then sets
a timing “beep” (heard through the head-
phones) so that its rate matches his or her
walking or jogging pace. At the end of the
workout, the monitor displays the dis-
tance travelled and the number of calories
burned. The HS-SP500 has a suggested
retail price of $90.

&

Panasonic Matsushita’s SL-§320 por-
table CD player uses the company’s Anti-
Shock Memory system to ensure smooth,

continuous disc play even in rough-and-

tumble situations. The Anti-Shock
Memory system spins discs faster than
normal and stores extra sound data in
memory. If a strong bump causes a skip,
the CD player can continue playing music
from its reserve without audible interrup-
tion.Up to 10 seconds of music can be
stored in the audio buffer. The SL-S320
can run for up to 10 hours on two AA bat-
teries. An AC adapter is included, and
rechargeable batteries are available
optionally. Sound quality is ensured by
the unit’s MASH 1-bit digital-to-analog
converter with its exceptional signal lin-
earity and by the XBS Extra Bass System
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for improved bass response. The CD
player offers 24-track random access pro-
gramming and several other playback
options. A hold switch prevents acciden-
tal button pushes from having any effect.
A slightly different version, the SL-
S321C, adds several features that make it
well-suited for listening in the car, includ-
ing a DC pewer cord. A backlit LCD
makes it easy to see during night trips,
and a car-cassette adapter enables the
car’s speakers to be used. The SL-S320
and SL-S321C cost $119.95 and $129.95,
respectively.

Is there someone on your list who has
been reluctant to invest in a car-audio sys-
tem for fear of theft? Kenwood’s KDC-
7007 “Mask” car CD player/receiver has
a self-hiding, revolving faceplate that
completely conceals the unit when not in
use. A security code system makes the
unit inoperable for anyone who doesn’t
know the code. The KDC-7007 includes a
tuner with 24 station presets, provides 35
watts of power to four channels, and can
operate two optional multi-CD or
MiniDisc changers that can be stored in
the vehicle’s glove compartment or trunk.
For high-quality sound reproduction, the
CD player features Kenwood’s propri-
etary Precision Digital Timing and
Digital Optimum Servo Control Tech-
nologies. The “Mask™ has a suggested
retail price of $380.

Do you know spmeone who just can’t
bear to miss a ball game or a soap opera?
TeleMania’s Jeep TV Boom Box packs a
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four-inch color LCD TV, a multifunction
CD player, and an AM/FM stereo tuner
into a rugged, weather- and shock-resis-
tant durable case. Dual external video
jacks allow it to be used with a satellite-
TV system or VCR. The Jeep TV Boom
Box, which costs under $500, runs on
eight “D” batteries, or with the included
AC power cord. Three pockets under the
lid provide CD storage.

&

For the ultimate in mobile listening—
in fact, you might want to put this one at
the top of the list in your letter to Santa
Claus—how about a Corvette equipped
with a Bose music system acoustically
tailored to the car’s environment? Now
standard equipment in the Corvette, the
music system uses the latest advance-
ments in lightweight design and materi-
als. Unique Timpani speaker technology
provides powerful bass reproduction,
dynamic range, and power handling from
a light, thin speaker. Timpani woofers are
mounted in the car’s doors, effectively
turning them into powered bass modules.
The system includes two speakers and a
patented 100-watt, two-state modulation
amplifier in each door. In addition to the
Timpani woofer, there is a 3.5-inch
hybrid tweeter/midrange speaker to pro-
vide the rest of the musical spectrum, add
realism, and enhance the acoustical image
in the car. A 6.5-inch wide-range speaker
is installed and precisely angled in each

of the rear quarter panels to ensure musi-
cal realism at all frequencies.

The sound system also offers Bose’s
patented signal processing and propri-
etary circuitry. The signal-processing
module, located under the steering col-
umn, includes an active equalization net-
work to electronically tailor the system’s
frequency response to the car’s acoustic
environment, signal processing to ensure
accurate reproduction at any listening
level, and compression circuitry to pre-
vent sound distortion at maximum listen-
ing levels. See your local Chevrolet deal-
er for price (but only if you’re expecting
a really big bonus this year!).

&

FOR KIDS (OF ALL AGES)

Christmas is for children—and it
brings out the child in all of us. Here
are some fun, whimsical, or just plain
silly gift ideas for kids “from one to
92.”

What software could be more appropri-
ate for the holidays than MGM
Interactive’s Babes in Toyland? Children
help Jack and Jill find Santa’s missing
toys as they interact with legendary
Mother Goose characters. The CD-ROM
features 12 arcade, music-inspired, and
puzzle games designed to help young
players develop problem-solving skills.
Working with shapes, colors, and num-
bers, kids perform entertaining tasks such
as helping the Old Woman in the Shoe

find her lost children and rescuing toys
from a well. Upon completion of the
game, players can print out a personalized
color “thank you" certificate from Santa
Claus himself. Three adjustable levels of
difficulty accommodate different players
of various ages. The software has a sug:
gested retail price of $29.95.

&
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Toshiba’s Looney Tunes Tronics line of
personal electronics products all feature
user-friendly technology and colorful
Warner Brothers Cartoon characters.
There are corded phones bearing the like-
nesses of Bugs Bunny and Marvin the
Martian; a Taz clock radio; a Tweety Bird
AM/FM radio with sing-along micro-
phone; and a Bugs Bunny personal cas-
sette player. Taz is also featured on a
Looney Tunes Tronic electric pencil
sharpener. Prices range from $19.99 to
$49.99.

Nickelodeon’s TalkBlaster telephone
from Long Hall Technologies stands out
from the crowd with its offbeat design
and engaging sounds. Its “Green Slime”
power rod flashes when the phone rings.
A “Big Red Button” activates four wacky
sounds: moo, honk, bell and “Nick
Noise” (nick, nick, nick). The vibrantly
colored phone has an easy-to-hold finger
well, sure-grip rubber feet, flash and redi-
al buttons, a five-choice ring selector, and
a list price of $49.95. But, please teach
the little ones proper phone etiquette
before they open this gift!

&
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KNOWLEDGE REVOLUTION

STUDY TOOLS
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Have a hard time getting your kids to
get into classic literature? Would they
prefer to play on their computer than read
a book? In the “if-you-can’t-beat-em”
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category, Southern Star Interactive offers
Knowledge Revolution Study Tools—
Windows and Macintosh CD-ROM ver-
sions of children’s classics, including T/e
Adventures of Huckleberry Finn and The
Adventures of Tom Sawyer, The Scarlet
Letter, The Old Man and the Sea, and
Romeo and Juliet. Each program includes
the full text of a book along with four
unique tools designed to help students
understand and interpret what they read.
Create-A-Composition  guides kids
through book-report and analytic essay
writing. Slideshow Maker allows stu-
dents to add multimedia pictures and
text passages along with their own notes
to create in-class slide shows. The
Notebook lets students “write in the mar-
gins,” by attaching their own elec-
tronic notes to any element in the pro-
gram. Each program also includes an
adventure game made up of visual and
audio puzzles, as well as multiple-choice,
matching, and sequencing questions. The
company’s Web site offers additional
educational resources, including access to
the Mark Twain Museum. Retail price is
$29.95

For today’s busy kids, consider Tiger
Electronics’ game.com, a portable car-
tridge-based video gaming system that’s
also a personal organizer and communi-
cations center. The device offers a cut-
ting-edge touch-screen/stylus interface,
actual speech, and optional text-based
Internet/e-mail access (which requires an
external modem and a subscription to
Delphi’s online services). Personal orga-
nizer functions include a phone directory,
a calendar, and a calculator. The
game.com has a built-in version of
Solitaire, and comes bundled with Lights
Out, Tiger’s classic puzzle game. Launch
titles include Batman & Robin, Duke
Nukem 3D, Mortal Combat Trilogy,
Wheel of Fortune, Henry, Indy 500, The
Lost World, Quiz Whiz, and Williams’
Arcade Classics (Defender, Defender 11,
Joust, Robotron, and Sinistar). The
game.com costs $69.95; additional car-
tridges retail for $19.95 to $29.95.
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Kids age eight and older can travel
through stunning 3D environments bat-
tling animated mythological foes as they
play Virgin Interactive’s Disney’s
Hercules Action Game for the Sony
PlayStation. To make the game as close to
the film as possible, several actors who
“performed” in the film produced sepa-
rate dialogue for their interactive roles.
Danny DeVito, James Woods, Rip Torn.
and others tease, taunt, and challenge
players throughout the game. Following
the film’s storyline, the player (who takes
on the role of Hercules) fights animated
enemies and villains including the Hydra
and the Cyclops, ever striving to become
a hero and live on Mt. Olympus with
Zeus.This game retails for $54.95.

&

InterAct Accessories’ Arcade Shark is a
new “fighting stick” designed for games
like “Killer Instinct” and “Wave Race.”
The arcade-style joystick lets players save
all their vital game data and irreplaceable

moves with a memory card slot. The
memory card is inserted right into the top
of the joystick. Players can choose their
style of game playing with the removable
joystick that can be placed in either the
analog or digital control port. In fighting
games like ‘“Mortal Combat Trilogy,” the
larger buttons on the Arcade Shark make
tricky combination moves much easier.
The joystick has a suggested retail price
of $59.99.
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Have your kids been begging for a pet?
Maybe this is the time to give in to the
electronic-pet craze. Tiger’s version,
called the Giga Pet, comes in several
models—the ever popular dog and cat as
well as a Virtual Alien, a Microchimp, a
Bit Critter, a Baby T-Rex (licensed from
The Lost World), and a puppy from
Disney’s 101 Dalmations. Each virtual
pet is attached to a key-chain with an
LCD screen that is the pet’s “home.” It is
the owner’s responsibility to raise the pet

to be healthy and happy—which requires
feeding, playing, clean up, bathing, and
vet visits. Points are scored for keeping
the pet content. And, unlike with a live
pet, you won’t have to walk or feed it.
Prices range from $9.99 to $12.99.

f

PRESENTING PC PRESENTS

‘Tis the season for peace on earth ...
and a PC under the tree. Here are
some computers and accessories that
might put smiles on the faces of your
family and friends.

Compagq breaks the $1000 price barrier
with Presario 2200, which starts at $799
with a 180-MHz Media GX processor.
Add a 14-inch Compaq monitor, and the
total price comes 10 $999. The 2200
Series features 16 MB of total system
memory, expandable to 80 MB; a 1.6-GB
hard drive, an 8X CD-ROM, and a
33.6/14.4Kbps data/fax modem, upgrade-
able to 56K. Its software bundle includes
Microsoft Windows 95, Works, Money,
Internet Explorer, Creative Writer 2,
Encarta 97 Encyclopedia, and Bookshelf;
Sim City 2000 Network Edition; Compag
Internet Setup; The Palace; Shockwave;
and Sprynet. The Epson 600Q color
inkjet printer is included.
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Don’t give that college student a pen-
and-pencil set—think 21st century and
splurge on an electronic writing tool, such
as the Cross iPen. The easy-to-use iPen
extends the capabilities of the mouse and
keyboard. Consisting of an electronic pen
and tablet, the iPen connects to any stan-
dard 9-pin COM port and runs under
Windows 95. Functioning in much the
same manner as 8 mouse, it can move the
cursor and activate all Windows 95 func-

tions. It is also an ideal tool for accessing
the writing, annotation, and drawing
capabilities of many popular applications,
including computer faxing. A special
elastomeric tablet surface and synthetic
ruby tip provide users with a *“‘pen-on-
paper” feel. The iPen has a suggested
retail price of $149.99; bundled with
Symantec’s WinFax PRO fax software, it

costs $199.99.

No mobile professional can travel
without a good portable computer.
Sharp’s PC9300 series multimedia note-
books feature 150-MHz Pentium proces-
sors, 16 megabytes of EDO memory
(upgradeable to 48 megabytes of RAM),
256-kilobytes level 2 cache, a 1.44-giga-

byte hard disk, a 10-speed CD-ROM, a
3.5-inch floppy drive, and 16-bit stereo
sound. The portable computers come with
a GlidePad pointing device, a bright i1.3-
inch color SVGA LCD screen, and fast
infrared connectivity. The PC9300s are
preloaded with Puma Technology TranXit
for Windows, IntelliLink Import/Export,
and Zaurus Application Partner software,
making it easy to transfer files without
cable to other IR-equipped PCs, PDAs,
and handheld organizers such as Sharp’s
Zaurus. A Simultaneous Display video
mode allows the LCD to be used at the

same time as an external monitor or pro-
jection system for delivering presenta-
tions. The notebooks offer an integrated
33.6-Kbps voice/data/fax modem, Micro-
soft Internet Explorer Web browser,
America Online, and CompuServe access
software. Prices range from $2199 to
$3500.

A more compact solution for the travel-
ing business person on your list is the
Velo 1 from Philips. The handheld PC
provides a familiar solution for maobile
computing, communications, and infor-
mation management. Based on the
Microsoft Windows CE platform, it
comes equipped with Microsoft Pocket
Word, Pocket Excel, and Pocket Intemnet
Explorer. The Velo | is configured with
everything the busy professional needs,

________vywaany amaricanradiohistornz.com.

including a low-power 19.2-Kbps
modem, fax-send capability, access to
corporate cc:Mail and Microsoft MS Mail
systems, a low-profile RJ-11 jack, and an
integrated voice recorder. The built-in
data/fax modem and dual Miniature Card
expansion slots allow users to expand
their memory and upgrade the operating
system without sacrificing communica-
tions ability. (The Velo 1 also supports
industry-standard PC Cards.) Prices start

at $599.
iyl

What to buy for the couch potato on
your list? Well, there’s always a gift cer-
tificate to BlockBuster. Or you can get
him a remote control for his computer.
InterAct’s Web.Remote Professional
allows any user to surf the Net wire-free,
as easily as flipping through the channels

on a TV. It has a range of almost 25 feet,
and plugs into any IBM-compatible PC
via an available serial port. Trigger-style
buttons for left and right buttons are
found on the bottom of the unit for hand-
held use, or the device can rest on the
desktop. The Web.Remote Professional
also doubles as a presentation tool, allow-
ing users to access programs like
Microsoft’s PowerPoint, Astound, or
Lotus Freelance remotely. Microsoft
Internet Explorer and Net meeting for
Windows 95 are bundled with the remote
Internet controller. The unit retails for
$79.99.

Well, that should give you at least a
few ideas—if not for what to give this
year, at least for what to ask for!
Happy Holidays from all of us at
Gizmo!

Gizmo is published by Gernsback
Publications, Inc., 500 Bi-County Bivd.,
Farmingdale, NY 11735. Senior Writers:
Christopher Scott and Teri Scaduto.
Copyright 1997 by Gernsback Pub-
lications, Inc. Gizmo is a registered
trademark. All rights reserved.
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ACOUSTIC RESEARCH
9424 Eton Avenue

Suite J

Chatsworth, CA 91311
Tel: 818-407-4820

AIWA AMERICA, INC.
800 Corporate Drive
Mahwah, NJ 07430
Tel: 201-512-3600

AKG ACOUSTICS

Air Park Business Center 12
1449 Donelson Pike
Nashville, TN 37217

Tel: 615-399-2199

AZTEC AUDIO
13236 North 7th Street #4-242
Phoenix, AZ 85022

BOSE CORPORATION

The Mountain

Framingham, MA 01701-9168
Tel: 1-800-919-BOSE

COMPAQ COMPUTER CORPORATION
Tel: 1-800-OK-COMPAQ
Web: http.//www.compag.com

CRAIG CONSUMER ELECTRONICS
13845 Artesia Bivd.

Cerritos, CA 90703-9000

Tel: 310-926-9944

CROSS PEN COMPUTING GROUP
Tel: 1-800-510-9660
Web: hitp.//www.cross-pcg.com

FRANKLIN ELECTRONIC PUBLISHERS
One Franklin Plaza

Burlington, NJ 08016-4907

Web: http://www.franklin.com

HITACHI HOME ELECTRONICS
(AMERICA), INC.

3890 Steve Reynolds Bivd.
Norcross, GA 30093-3012
Phone: 770-279-5600

Web: http.//www hitachi.com

INTERACT ACCESSORIES, INC.
10945 McCormick Road

Hunt Valley, MD 21031

Tel: 407-333-8900

MANUFACTURERS LIST

KENWOOD USA CORP.

P.O. Box 22745

Long Beach, CA 90801

Tel: 1-800-KENWOOD

Web: http.//www.kenwoodusa.com

LONG HALL TECHNOLOGIES
(NICKELODEON)

500 Eastern Parkway
Farmingdale, NY 11735

Tel: 516-293-6900

MATSUSHITA CONSUMER
ELECTRONICS COMPANY
One Panasonic Way
Secaucus, NJ 07094

MEDIACOM CORPORATION

4 Preston Court

Bedford, MA 01730

Tel: 617-276-8400

Web: http.//www.phonemiser.com

MEMTEK PRODUCTS, INC.
(MEMOREX)

10100 Pioneer Bivd

Suite 110

Santa Fe Springs, CA 90670
Tel: 310-906-2800

MGM INTERACTIVE

2500 Broadway Street

Santa Monica, CA 90404-3061
Tel: 310-449-3000

Web: http.//www.mgm.com

PHILIPS ELECTRONICS NORTH
AMERICA CORPORATION

441 DeGuigne Drive

Sunnyvale, CA 94088-3409

Tel: 408-523-2800

PIONEER ELECTRONICS (USA) INC.
2265 East 220th Street

Long Beach, CA 90810-1639

Web: http.//www.pioneerelectronics.com

PRINCETON GRAPHIC SYSTEMS
2801 South Yale Street

Santa Ana, CA 92704

Tel: 714-751-8905

PROTON CORPORATION

13855 Struikman Road

Cerritos, CA 90703

Tel: 310-404-2222

E-mail: ProtonUSA@worldnet.att.net

waand americanradiohictan. com.

RACH INCORPORATED

P.O. Box 3629

Blaine, WA 98231

Tel: 1-800-942-4902

Web: http.//www.Podeum.com

RUBBERMAID OFFICE
PRODUCTS INC.

1427 William Blount Drive
Maryville, TN 37801-8249
Tel: 615-977-5477

SEIKO INSTRUMENTS USA INC.
1130 Ringwood Court

San Jose, CA 95131

Tel: 1-800-688-0817

SHARP ELECTRONICS CORPORATION
Sharp Plaza

Mahwah, NJ 07430-2135

Tel: 1-800-BE-SHARP

SONY ELECTRONICS RECORDING
MEDIA AND ENERGY GROUP

1 Sony Drive

Park Ridge, NJ 07656

Web: http://www.sony.com

SOUTHERN STAR INTERACTIVE
57 East 11th Street

New York, NY 10003

Tel: 1-888-767-8220

TELEMANIA

1 Trade Zone Court
Ronkonkoma, NY 11779
Tel: 516-981-1600

THOMSON CONSUMER ELECTRONICS
2000 Clements Bridge Road
Deptford, NJ 08096

TIGER ELECTRONICS INC.
980 Woodlands Parkway
Vernon Hills, IL 60061

Tel: 847-913-8100

TOSHIBA AMERICA CONSUMER
PRODUCTS, INC.

82 Totowa Road

Wayne, NJ 07470

Web: http.//www.toshiba.com

VIRGIN INTERACTIVE
18061 Fitch Avenue
Irvine, CA 92614

Tel: 714-833-8710
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me Classic 50 features a 50-

wo‘h‘ omph er, "clean” and
“crunch” channels, adjustable
tone and distortion controls, and
a 10-inch, aluminum-cone
speaker. But best of dll, it can be
built for under $200!

Circuit Description, A}
schematic dlagram of theg
Chrome Classic 50 is shown in
Flg. 1. The circuit is comprised of
a single integrated clrcuit (ICT,
a TLO74A quad op-amp), 12
diodes and 12 transistors, plus
several additional support com-
ponents. The power amplifier
portion of the circulit is powered
from a dual () 35-volt power
supply that is comprised of a 48-
volt 1.2 -amp, centertapped
transformer (1), a 4-amp, 100-
PIV fuliwave bridge rectifier
(BR1), and a pair of 4700-uF fii-
ter capacitors (C23 and
C24). A secondary dudi
power source (*12
volts)—which is com-.
prised of a pair of 1-wait
Zener diodes (D11 and )
D12), along with their filter
capacitors (C10 and C12, and
C11 and C13)—is used to oper-
ate the tone/distortion clrcuitry.
At the heart of the tone- and
distortion-control circuitry is op-
amp IC1.

One op-amp from that quad
package, IC1-a (which is config-
ured as a buffer/amplifier stage
with a gain of about 20), Is used
to drive both the “clean” and
“crunch” circuits. The “clean” cir-
cuit is a classic tone-controi con-
figuration. Potentiometer R36,
along with resistors R4, RS, and
Ré6, and capacitors C7 and C8,
controls the “clean” circuit’'s bass
response. Potentiometer R37, cou-
pled with resistors R7 and R8, and
capacitor Cé6, is used to control the
“clean” circuit’s treble response.
The output level of the “clean” cir-
cuit is set by potentiometer R35.

Build the “Chrome Cla&;ﬂ*'f“ e .‘“;

7 l.'lf e s
0" guilar amp ertmd., A
save big bucks!
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Fig. |. The Chrome Classic 50 is comprised of a single integrated circuit (IC1, a TLO74 quad op-amp), 12 diodes and 12 rransistors, plus
several additional support componenis. The circuit is powered by a pair of dual power supplies. The main power source is a +35-volr
supply that is comprised of a 48-volt, i 2-amp, center-tapped transformer (T1), a bridge rectifier (BR!), and a pair of filter capacitors
(C23 and C24). The other power source is a *12-volt supply that's comprised of Zener diodes D11 and D12, along with their Sfilter capac-
itors (C10 and C12, and C11 and C13}. The secondary power source is used to operate the tone- and distortion-control circuitry.
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Independent study from CIE will give education at CIE matches or
you the skills you need to win your own exceeds those gained through
independence in a traditional commuter
successful career. institutes while

At CIE, we pride providing an educa-
ourselves in keeping tion schedule to
pace with the latest match your commit-
developing technoto- ments and lifestyle.
gies. In turn, this Our patented
assures our students learning program is
that upon graduation specifically tailored
they can mesh for independent
seamlessly into a study and backed up
variety of exciting and by a caring team of
rewarding technology- professional educa-
based careers. tors who are at your

Back in the 1930’s, call whenever you
we specialized in need their help.
teaching radio and At CIE, we'll
television sciences. match our training
Today, it's computer with your background
technology, program- and career goals and
ming, robotics, broad- help you decide
cast engineering, which of the many
information systems career courses that
management, and the we offer suits you
electronics behind it afl. best. We offer an

But some things Associate Degree
have not changed, like Program and through
the desire of CIE’s our affiliation with

facuity and staff to see Electronics Technician World College a

their graduates succeed. Bachelor Degree
That is why at CIE we teach not only Program.

the hands-on, practical aspects of if you have the sincerity, the

eiectronics-technology, but also delve smarts and the desire, CIE can

into the “why” behind today’s technol- make it happen. CIE is already the

ogy. Why does it work the way it does? institute of choice for many Fortune
The insights to be gained from such 1000 companies. Why shouldn’t you

a broad, rich and comprehensive be next?

YES! Please send me more information on:
CIE's Associate Degree Program
CIE’s Career Courses
World College’s Bachelor Degree Program

Name

Address

|IC

1776 East 17th Street
Cleveland, OH 44114
(216) 781-9400 » 1-800-243-6446

City

Phone:

Check for G.1. Bill Active Duty Veteran AH 106
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Fig. 2. The bulk of the guitar amplifier (comprising the tone and distortion circuits, the
power amplifier, and portions of the power supply) was built on a double-sided printed cir-
cuit board. A template of that double-sided, printed-circuit layout is shown here at full
scale: A shows the foil side of the board, while the component side is shown in B. The print-
ed-circuit board is available separately or as part of a complete kit of parts from the sup-
plier listed in the Parts List.
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The “crunch” circuit is comprised
of a variable Tone control and an
adjustable distortion effect circuit. In
the “crunch” circuit, op-amp IC1-b,
along with resistors R1 and R2,
capacitors C2 and C3, and poten-
fiometer R39 (which functions as a

tone control), amplifies or attenu-
ates frequencies above 1 kHz.
Diodes D1,D2, and IC1-c are used to
produce the distortion effect by
clipping the signal at about 0.5 volts.
The distortion effect can be alfered
slightly by substituting a pair of LEDs
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for D1 and D2. Potentiometer R40
(overDRIVE) is used to adjust the
amount of distfortion applied to IC1-
¢. while potentiometer R38 controls
the “crunch” circuit’s output-volume
level. Capacitor C25 is included in
the circuit to help reduce unwanted
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Fig. 3. Assemble the printed-circuit board guided by this parts-placement/wiring diagram.
Be sure to pay close attention to the proper orientation of the polarized components (ICs,
transistors, diodes, electrolytic capacitors) when assembling the board. Caution: Only a
single set of mounting pads are provided for diodes D8—D10: Those three units were series
connected to a small piece of perfboard, and connected to the circuit board using short

lengths of wire.

low frequencies.

Switch S2 is used to determine
either

whether

the “clean”

or

“crunch” signal is to be sent to the
power-amplifier stage—a 50-watt
class AB circuit. In the power amplifi-
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er portion of the circuit, potentiome-
ter R41 is used to adjust the bias cur-
rent applied to the power transistors
to about 50 mA. Diodes D8-D10 are
included in the circuit to provide
temperature compensation, and as
such must be located near the
power transistors (Q11 and Q12).
Transistors Q5 and Q6. along with
resistors R27-R31, are used to pro-
vide short-circuit protection.

Construction. The power supply.
tone and distortion circuits, and
power amplifier are built on a dou-
ble-sided, printed-circuit board.
There are a couple of good rea-
sons why a printed-circuit board is
recommended for the project. One
reason is fo prevent the noise and
self-oscillation problems that can
occur in audio projects that are
built using other construction tech-
nigues. In addifion, using a printed-
circuit board simplifies construction
and usually has a better chance of
working on the first try. A template
of the author’'s double-sided., print-
ed-circuit layout is shown in Fig. 2
(shown in A is the foil side of the
board. while the component side is
shown in B). The board for the cir-
cuit can be either etched from the
printed-circuit templates, or pur-
chased from the supplier listed in
the Parts List.

Once you've obtained all of the
parts listed in the Parts List, construc-
fion can begin. Start by assembling
the printed-circuit board guided by
the parts-placement/wiring dia-
gram shown in Fig. 3. When assem-
bling the board, be sure to pay
close attention to the proper orien-
tation of the polarized components
(ICs, fransistors, diodes, and elec-
frolytic capacitors). In  addition,
nofice that only a single set of
mounting pads are provided for
diodes D8-D10. Those three diodes
were series connected to a small
piece of perfboard, which was then
attached using epoxy to a heatsink
panel (which we’ll discuss shortly)
near the power transistors. After that,
the diode string was connected to
the circuit board using short lengths
of wire. When wiring the diode string
into the circuit, be sure to observe
the proper polarity. Also, care should
be taken to prevent the metal con-
nections on the diodes from fouch-
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Fig. 4. The transformer, fuse holder for
F1, and circuit board assembly are mount-
ed to a heatsink that’s little more than a 9-
- by 4-inch section of 'l-inch thick alu-
minum flat bar. Note: Q11 and Q12 are
mounted to the foil side of the board with
their leads bent at a 90 ° angle so that
their tabs can be secured to the heatsink
panel, as illustrated in A. Details for
drilling the heatsink panel are shown in B.
Once the heatsink has been drilled, mount
the circuit board, transformer, and fuse
holder to the heatsink as shown in C.

ing the heatsink panel.

Note: Although Q11 and Q12 are
shown as though they are mounted
to the component side of the
board, those transistors are actually
mounted to the board’s foil side,
and the leads bent at a 90° angle,
as illustrated in Fig. 4A, so that their
tabs can be secured to the
heatsink panel. The transformer, fuse
holder, and circuit board assembly
are mounted to the aforemen-
fioned heatsink panel, which is
comprised of a 9-'/»- by 4-inch sec-
fion of '/+inch thick aluminum fiat
bar. Details for drilling the heatsink
panel are shown in Fig. 4B. Note: Al
of the holes in the heatsink panel
should have a diameter of */isinch-
es except the one labeled A, which
should be '/s inch.

Once the heatsink has been
drilled, mount the circuit board,
fransformer, and fuse holder to the
heatsink panel as shown in Fig. 4C.
As outlined in Fig. 4A, the tabs of
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Fig. 5. The potentiometers, switches, and
input jack are mounted to an 'l--inch thick
section of sheet metal, which serves as the
control panel. Details for fabricating the
control panel are shown here. Hole sizes (in
inches) are given in the form of a table.

power transistors Q11 and Q12 are
secured to the heatsink panel with
appropriate hardware. Be sure to
use insulators and bushings on Q11
and Q12 to prevent the tabs from
shorting against the heatsink panel.
Double check component place-
ment and soldering before installing
the fuse and connecting the line
cord.

Several wires of various lengths
are used to connect the panel-
mounted and other off-board com-
ponents (potentiometers R35-R40,
SPKR1, J1, S1 and S2, and T1) to the
printed-circuit board. It is a good
idea to colorcode your wiring to
prevent wiring mistakes. The poten-
tiometers, switches, and input jack

are mounted to an 1/8-inch thick
piece of sheet metal, which serves
as the control panel. Details for fab-
ricating the control panel, which
measures 12 by 1-%/sinches, are
shown in Fig. 5. Hole sizes (in inches)
are given in the form of a table.

Testing. Before instaling the amplifi-
er assembly in the cabinet. the
power supply should be tested, and
the bias current must be set. Make
sure that the line cord is installed
properly, and component leads on
the circuit board are trimmed so
that they do not touch the metal
heatsink. Also double check the
wiring from the control panel to the
circuit board. Before powering up
the amplifier, turn potentiometer R41
(the only board-mounted poten-
tiometer) fully counterclockwise.
Apply power to the amplifier and
check the power supply. Verify the
presence of +35 volts DC at collec-
tor of Q11 and —35 volts at the col-
lector of Q12. If those points check
out, verify that £12 volts DC is con-
nected across the power supply
inputs to IC1 (+12 volts at pin 4 and
—12 volts at pin 11). Also make sure
that the DC voltage across the
speaker (SPKR1) is less than 0.2 volts.
If there is too much DC voltage on
the speaker, or if other voltages are
not correct, disconnect the power
and double check the component
placement.

To adjust the bias current, turn
both level potentiometers (R35 and
R38) all the way down—fully coun-
terclockwise—and connect the
probes of a DC voltmeter across the
emitters of Q11 and Q12. Slowly
adjust potentiometer R41 until the
meter shows 0.025 volt (256 mV). As
the amplifier gets warm, the temper-
ature-compensation diodes should
lower the bias current. If the voltage
across R32 and R33 (ocated at the
emiftters of Q11 and Q12, respec-
tively) does not decrease as tem-
perature increases, make sure the
diodes are fastened firmly to the
heatsink near Q11 and Q12.

Cabinet Construction. The cabinet
for the Chrome Classic 50 guitar
ampiifier measures about 16 inches
(H) by 13 inches (W) by 8 inches (D)
and was fabricated from $/-inch
thick particle-board stock. Figures
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6-8 give details on the construction
of the enclosure for the Chrome
Classic 50 guitar amp. Figure 6 gives
dimensions for the enclosure’s front
panel. The front panel has a round
cutout for a 10-inch speaker, and a
rectangular cutout for the control
panel. Begin by cutting a piece of
particle board to 14-%/- by 12 Sfe-
inches. Then mark off 13/-inch on
both ends of one of the 12-%-inch
edges. Make an 11- by 1-*/-inch
cutout between the two marks, as
shown, for the control panel. After
that, make a 9-'/e-inch cutout mid-
way between the bottom edge
and the control-panel cutout.
Once that’'s done, smooth out the
rough edges fo remove any splin-
ters, and set the front panel to the
side for now.

The next step is to prepare the
top, bottom, and sides of the enclo-
sure. Following the diagram shown in
Fig. 7. cut the two side panels. The
side panels are 15-2%-inches long
and 8-inches wide, and beveled at
a 45° angle along the width of the
panel. Note: Only the width edges
(which are used to form the basic
box when the pieces are assem-
bled) are beveled; the front and
rear edges are not beveled. Once
that portion of the enclosure’s con-
struction is completed, the next step
is to cut dadoes, as illustrated in Fig.
7. in the four panels fo accommo-
date the front panel only. That
means that the dado goes around
the entire inside surface of the

13/16
—

13/16

—»‘
IS

1-3/4 11

6-1/4
| 14-5/8

T

4-5/8
l |

f—————12:5/8 —— —-i

ALL DIMENSIONS IN INCHES

Fig. 6. The cabinet for the guitar amplifi-
er—which was fabricated from ‘/-inch
thick particle hoard—measures about 15 X
13 X 8 inches. Dimensions for the enclo-
sure’s front panel are shown here.
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Fig. 7. Prepare the top, bottom, and sides panels of the enclosure guided by this diagram.
Note that the four panels, whose measurements are given in the diagram, are beveled at a
45° angle. In addition, the four panels are dadoed to accommodate the front panel.

enclosure along one edge only; the
other edge is left plain.

First lay out the top. bottom, and
side panels of the enclosure,
beveled edge to beveled edge,
and determine the location of the
dadoes. Mark the corresponding
edges (on the inside surface) for
easy identification. Measure $/-inch
in from what will become the front
edge. and draw a line from bevel
edge to bevel edge along the
panel’s length. Locating a dado in
that position makes the front panel
recessed %s inch when the enclo-
sure is assembled, thereby provid-
ing protection for the control panel
if the amp should ever be tipped
over. Mark all four panels in the
same manner. Then cut a Sk-inch
wide dado in each panel.

Next we come to the fabrication

of the rear portion of the enclosure.
Like most guitar amplifiers, the back
of the Chrome Classic 50 is partially
open. The rear of the enclosure is
comprised of two 4-'/- X 13-3fs-inch
pieces of particle board.

Once all of the components of
the enclosure have been pre-
pared, it is time to assemble the
unit. Start by placing a healthy
amount of wood glue evenly
spread in the dado of the bottom
panel. Place the front panel in the
dado. Apply wood glue to one of
the side-panel dadoes and along
the bottom beveled edge as well,
and put the side panel intfo posi-
tion. Do the same for the remaining
two dadoed panels. Clamp the
enclosure together to maintain 90°
corner angles while the glue cures.
Once the glue has cured, use finish-
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ing nails (or some other fastener) to
give the beveled joints added sta-
bility. When completed, the enclo-
sure should resemble the diagram
shown in Fig. 8A. Do not install the
rear panels at this point. They will be
installed after the speaker, circuit
board, and control panel are in
place. If desired, a coat of black
spray paint can be applied to the
enclosure to enhance the project’s
appearance.

Final Assembly. Once the cabinet
is complete, mount the heatsink with
electronic assembly in the cabinet
using #6 X 1-'/-inch screws and '/e-
inch nylon spacers. The spacers are
used to raise the heatsink/electronic
assembly above the cabinet’s inner
surface, thereby allowing air to cir-
culate under the heatsink for better
cooling. With the heatsink/electron-
ic assembly in place, install the con-
trol panel into the rectangular
cutout. Secure the control panel to

Fig. 8. Once the enclosure is complete, the
front of the cabinet should resemble the dia-
gram shown in A. The drawing in B illus-
trated the rear of the enclosure. However,
that portion of the enclosure is not to be
installed until after the speaker, circuit
board, and control panel are in place. If
desired, a coat of black spray paint can be
applied to the enclosure at this time to
enhance the project's appearance.
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PARTS LIST FOR THE GUITAR AMPLIFIER

s SEMICONDUCTORS:
_IC1—TL074A quad JFET op-amp,
- integrated circuit
QI—QB—~2N5210 low-noise, NPN
transistor
“Q4 Q5—2N3904 general-purpose, NPN,

% transistor

%
* Q6——2N3906 genteral- purpose, PNP ﬁl
g £l

< "% transistor
Q7-—-MPSAS56 medium-power, PNP
* transistor ) :
*Q8—MPSA06 medium-power, NPN
. transistor ¢
¢ Q9—TIP29B NPN power transistor
Q10-—TIP30B PNP power transistor
= Q11—TIP33C NPN power transistor
Q12—TIP34C PNP power transistor
* BR1—KBLOI (or equivalent), 4-amp,
100-P1V, full-wave, bridge rectifier
- D1-D7-~}N4148 small-signal diode
" D8-D10—1N4004 1-amp, 400-PIV.
., = rectifier diode
D11, DI2-—1N4742 12-volt. 1-watt,
» Zener diode -

«

; RESISTORS - |
“ (All fixed resistors are ‘s-wait. 5%,
-, carbon-film units, unless otherwise

v noted.)

. R1, R9, R22+47,000-0hm
.R2, R18, R20, R23—1000-0hm

R3, R10—4700-ohm

R4, RS, R6—11,000-ohm 5
R7, R8—3600-ohm
R11-—100,000-ohm
R12~-10,000-ohm -

R13, R14—47-ohm

. R15-3000-ohm
_R16, R17--2200-0hm, 's-watt, 5%

carbon-film

~R19—6800-ohm
* R21—22.000-ohm . L

k24, R26-—1100-ohm

* R25,R27-R31—220-ohm

I{j_, R33—0,47-0hm, 3-wat,
wire-wound, power resistor

R34—4.7-ohm

R35-R40—100,000-ohm,

. chassis-mourit. potentiometer
R41---5000-ohm, miniature, PC-mount
. otentiometer
: iy

CAPACITORS 4

C1,C4,C12,C13,Cl6, Ci8, C21,
£22—0.1-wF, Mylar or metallized
- polyester

the enclosure with short wood
screws.

The next step is to solder the
speaker wires to the 10-inch, 8-ohm
speaker (SPKR1), and then mount
the speaker to the cabinet cutout
using short wood screws. The speak-

€2, C5—0.001-wF, Mylar or metailized ;
polvester {

C3, C25—0.01-pF. Mylar or metallized
polvester

* £706-0.0047-F, Mylar ormetallized

> polvester

C7, C8—0.022-pF. Mylar or"met.ﬂhmd #
polvester

C9—330-pF, geramic-disc ~

Cl0, Cl11,Cl14, C15, C19, CZO—— ®

100-pF, 35-WVDC, ‘electrolytic
C17--56-pF, ceramic-disc
C23. C24—4700-p.F, 50-WVDC,
celectrolytic R

¥
)
£

ADDITIONAL PARTS .
AND MATERIALS

Ji—'f-inch. chassis-mount, mono
phone jack

S1-—SPST, I-amp, 250-voli, toggle
switch

+ § —SPDT, miniature. toggle switch

T1—48-volt, 1.2-amp, center- tapped
transformer ‘

F1—1-amp. 250-volt fuse

PL 1—Three-conductor, AC
with molded plug ,

SPKR1—10-inch, 8-ohm ';alummun
speaker

PC boerd. particle board stock, strain-
relief bushing, fuse holder. TO-220
heatsinks, aluminum heatsink panel, “
front panel, nylon spacers, hiindle,
wire, hardware, etc. S

- NOTE: The following items are available
from Lynn-Eren Electronics (17093
SW Lynnly Way, Sherwood, -OR
97140: Tel. 503-625-2205), e-mail:
“lynneren@teleport.com; Website:
htip:Hiwww.teleport.comi~lynneren.
9 . AT
A complete kit of parts including an
etched. drilled and plated-through PC-
board, heatsinks, front panel, all elec-
tronic components, 10-inch aluminum
speaker, and assembled cabinet for
$169; Printed-circuit board only f
$20: cabinet only for $89;front panel 4
and heatsink panel ‘only for $40. An
assembled and tested unit is also
available for $199. Check, money%
order, VISA, or MasterCard are%
accepted. Add $10 sh]ppmg and han-
. dling to orders that include cabinets or
speakers. Assembled units have’ wxﬁ
tured black Idcquer finish.

er should be mounted from the
outside in; e.g., the speaker’s nar-
row mounting edge should be on
the outside surface of the front
panel. An aluminum cone speaker
produces a very bright, crisp tone,
and makes the amp look great!

Checkout and Use. Make sure a 1-
amp fuse (F1) has been installed in
the fuse holder, and that the power
switch (S81) is in the off position. Plug
the power cord into a 117-volt AC
outlet, and plug your guitar into the
input jack (J1). Turn both volume
controls (CRUNCH LEVEL and CLEAN LEVEL,
R35 and R38, respectively) ail the
way down, put the selector switch in
the “clean” position, and turn the
POWER switch on. Slowly furn up
the CLEAN LeVEL confrol while playing
the guitar. If no sound is heard, turn
the power off immediately, and
check all wiring and component
placement. If the amplifier is work-
ing. try adjusting the Bass and TREBLE
controls. Move the selector switch to
the “crunch” position, and test the
TONE and OVERDRIVE controls. The TONE
control should change the distortion
tone, and the OverpRIVE cONtrol
should change the amount of dis-
tortion. If everything is working prop-
erly, you should be able to adjust the
controls to customize your “clean”
and “crunch” sounds.

The power and versatility of the
Chrome Classic 50 makes it ideal
for practice or performance.
However, with a 50-watt amp, the
Chrome Classic 50 can be very
loud, so be careful not to disturb
your neighbors!
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In this article, we’ll cover some of the basics of analog optoisolator/couplers, as
we explove a few circuits that you can experiment with on your own
or, perbhaps, incorporate into your next project.

igital  optoisolator/couplers
D are very common today,

and most people involved in
electronics are aware of their pur-
pose and application. Optoisola-
tor/couplers are used to provide a
“visual” path (optical coupling)
between two circuits or devices,
while keeping them electrically sep-
arated (isolated) from each other.
The optical path eliminates ground
loops and electrical interface prob-
lems that can occur when two cir-
cuits are physically connected to
one another. And in many situations
optoisolator/couplers are used to
satisfy safety concems.

Anaiog optoisolator/couplers are
not nearly as common as the digi-
tal type, but they provide the same
advantages for analog circuits as
digital units provide for digital cir-
cuits. Analog optoisolator/couplers

DENNIS EICHENBERG

eliminate ground loops and noise
problems, provide an additional
level of safety through electrical
isolation, and, in addition, have
characteristics that can be used to
their best advantage in certain cir-
cuit configurations.

Analog optoisolator/couplers can
also be used for switching opera-
fions in certain digital applications
where they are better suited to a
particular operation than digital
types. Analog optoisolator/cou-
plers, which are available in many
different configurations, are inex-
pensive, reliable, and fairly readily
available. In addition, they can also
be fabricated by the hobbyist,
dllowing their characteristics to be
tailored to specific applications.

wanana amaricanradinhictory com -

What's An Analog Optoisolator/
Coupler? Analog optoisolator/cou-
plers are comprised of a light source
(input device) and a light detector
(output device), which are housed
in a light-tight package. There are
several different light sources and
several detectors that can be used
in this application. one of which
may be better suited to a specific
application than the others.

Figure 1A is a schematic repre-
sentation of a typical analog
optoisolator/coupler that uses an
incandescent lamp as the input
device and a photocell as the out-
put device. Although an incandes-
cent lamp is used as the input
device in that illustration. a neon
lamp. light-emitting diode (LED), or
any other light source could have
easily been used. The light source
has a great impact on the optoiso-



www.americanradiohistory.com

LIFE
QLU L

CANDLEPTWER

100%
185
a0 150
% RATED VOLTAGE
=]

Fig. 1. Analog optoisolator/couplers are comprised of selected input device and output
devices that are housed in light-tight packages, as shown in A. The relationship between

lamp life and light output is illustrated in B.

lator/coupler’s characteristics and
must be selected to optimize the
unit’s desired traits.

Incamdescent Lamp. Incandescent
lamps may be operated from either
AC or DC sources, The radiated light
is proportional to the temperature of
the filament. That thermal depen-
dence makes an incandescent
lamp a true rms (root mean
squared) sensor. The response time
for an incandescent lamp depends
on the driving circuit and the mass
of the flament. Small lamps can turn
on in 20 milliseconds or less if the
mass of the fiament is low. The
lamp’s inrush current can be as
much as 15 times the steady-state
current of the device, so the driving
circuit must be capable of provid-
ing a great deal of current if the
fastest possible turn-on time is
desired. The turn-off time for incan-
descent lamps can be as fast as 20
milliseconds. If the inrush current is
limited, the furn-on time may
increase by a second or more, but
the turn-off time will be unaffected.

The life of an incandescent lamp
depends on the operating temper-
ature of the flament and the fung-
sten evaporation rate. Manufactur-
ing variations in the cross-sectional
area of the flament and anomalies
in the tungsten composition can
cause hot spotfs in the filament.
Excessive evaporation in any of the
hot spofts, coupled with the tungsten
recrystallization produced, reduces
lamp life to below theoretical val-

ues. That phenomenon is exagger-
ated when the lamp is operated
from a DC source. Since filament
temperature is determined by the
applied voltage, the lamp life and
light output can be related to that
voltage, as illustrated in Fisg. 1B .
incandescent lamps are sensitive
to shock and vibration. Mechanical
impact can reduce lamp life signifi-
cantly. The output of a analog
optoisolator/coupler can be affect-
ed by motion of the lamp, and is
most apparent when the input sig-
nal is low and the lamp is barely on.

Neon Lamp. Neon lamps are pri-
marily used as the light source of an
analcg optoisolator/coupler that's
intended for AC input voltage appli-
cations because of the lamp’s bi-
directional characteristics. Neon
lamps may also be used for DC ap-
plications of either polarity, because
the volt-amp characteristic is sym-
metrical. Neon lamps have a high
standoff voltage with a very high
input resistance prior to breakdown.
After breakdown, they require a
lower sustaining voltage and the
series resistance of the lamp drops
significantly. Breakdown voltage
may be as low as 60 volts, but it is
typically 90 to 110 volts. The sustain-
ing voltage is typically 45 to 55 volts.

Ambient light is required to par-
fially ionize the gas in a neon lamp
so that it breaks down at a reason-
able voltage level. Because analog
opftoisolator/couplers are housed
in light-tight packages, a small

wnany amaricanradiohistorn, com.
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Fig. 2. Shown here is a schematic dia-
gram for analog optoisolator/coupler
with an LED input and a photodiode out-
put. Signals applied to the device's LED
input are transmitted via light radiation to
the photodiode.

Fig. 3. A diodeltransistor version of the
analog optoisolator/coupler is shown
here. The LED is optically coupled to a
phototransistor, whose output is used to
drive the inverting input of an amplifier.

amount of radioactive material is
usually used to produce the slight
ionization that is required for reliable
breakdown. The furn-on voltage
would be 300 volts or more without
the radioactive material. All neon
lamps require a series resistor to limit
lamp current once the breakdown
voltage has been exceeded.

LED. Light-emittisng diodes (LEDs)
are the ideal light source for many
analog optoisolator/coupler appti-
cations. LEDs require low drive cur-
rent and voltage, and have a fast
response time. In addition, they are
rugged—they're unaffected by
shock and vibration—and they are
very reliable and inexpensive. LEDs
conduct in one direction only, so
they are best suited for DC applica-
tions. However, circuit modifications

‘can be made so that they can be

used relatively easily for AC applica-
tions as well, The LED must be pro-
tected from excessive current by a
series-connected, current-limiting
resistor,

Like the input device of an ana-
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Fig. 4. The photocell type analog optoiso-
latoricoupler is well suited 1o attenuation
applications. In A, the unit's photocell out-
put serves as a shunt resistor. The vy vs.
Iamp Characteristics of this circuit is
shown in B.

log opftoisolator/coupler, the out-
put device (or detector) can be
anyone of several different devices;
for example, a photocell, photodi-
ode, or phototransistor. The type of
detector selected depends on the
type of circuit to be driven by the
optoisolator/coupler’s output,

Photocell. By far the most common
type of output (detector) device
used in an analog optoisola-
tor/coupler is the photocell. A pho-
tocell is a light-dependent resistor or
LDR (also known as a photoresistor).
The resistance of the photocell can
be altered by varying the input cur-
rent or voltage applied to the light
source, and thus the intensity of the
light produced by the input device.
Aside from the obvious variable
resistance applications—where the
unit could be made to track the in-
put signal in an analog fashion—the
photocell can be made to switch
between an on and off state, in a
similar manner to a digital switch.
Other attributes of the photocell are
its very low harmonic distortion
characteristic (making it an ideal
candidate for controlling audio sys-
tems), in addition fo being very rug-
ged and extremely easy to use.

- \wanann americanradinohistory com

Photocells are usually composed
of either cadmium sulfide or cadmi-
um selenide. The photocell output of
an  analog optoisolator/coupler
acts as an electrically variable resis-
tor (potentiometer). Since the out-
put device is essentially aresistor, the
voltage applied to the output can
e DC or AC. The amplitude of the
applied voltage can be as low as
zero or as high as the maximum volt-
age rating of the device. The light
source and the photocell must be
selected properly for the specific
application, since there are many
trade-offs to consider. Some of the
parameters to consider are input
voltage, input current, output volt-
age, output current, and response
time.

Since the photocell is a resistor, it
must be treated accordingly. The
resistance of the photocell depends
on the amount of light that strikes its
light-sensitive area. Because the
photocell is essentially a light-vari-
able resistor, its output current de-
pends on the intensity of the light
that falls on the photocell, plus the
voltse applied to it

The dark resistance of a photo-
cell (typically ranging from 500k
ohms to 200 megohms) is its resis-
tance with no illumination. The dark

Fig. 5. Here is another optoisolator/cou-
pler attenuator circuit. In A, the photocell
is connected as the series resistor. The
Vour VS. iayp Characteristics of this circuit
is shown in B.

Fig. 6. Andlog optoisolaior/couplers cun
also be used as gain conirols as shown in
A. The gain of the op-amp is affected by
chunges in the resistance of ihe photocell
caused by light radiation. The vy vs. 1pgp
characteristics of this gain-conirol circuit
is shown in B.

resistance is important because it
produces leakage current, which
can lead to false friggering in some
applications.

Photocells are affected, to some
extent, by temperature. In order to
minimize temperature-related varia-
tions, it is best o operate the photo-
cells at the highest reasonable light
level. Cadmium sulfide photocells
are usually less affected by temper-
ature and a bit slower than the cad-
mium selenide type. All photocells
have a longer response time in cold
environments.

Typically. the response time of a
photocell ranges from 5 to 100 mil-
liseconds, and can be even faster at
higher light levels. A short response
time can cause the photocell to
exhibit light modulation when the
analog optoisolator/coupler is oper-
ated from an AC source. However,
higher current lamps can help to
reduce the modulation.

Photocells also exhibit a light his-
tory effect; e.g., they tend to
remember their most recent storage
condition and their instantaneous
conductance is a function of its pre-
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Fig. 7. In the gain-control circuit shown in
A, the gain of the op-amp is dffected by
varving the magnitude of the inpui signal.
The Voyr vs- irgp characteristics of the gain
control circuit is shown in B.

vious condition. The magnitude of
the light history effect depends on
the new light level being sensed, the
difference between the new and
immediately previous light level, and
the time spent at each light level.
That effect is reversible. The magni-
tude of this effect is larger for cad-
mium selenide units than for cadmi-
um selenide photocells, and can be
minimized by keeping the photo-
cell exposed to a constant low level
of illumination rather than totai
darkness.

The photocell can be considered
as a resistor in parallel with a small
capacitance. The value of the
capacitance is a function of the
size of the photocell base. The
capacitance is usually about 3
picofarads, which is negligible in
most applications, but should be
considered where high frequencies
are involved.

The electrical noise generated in
a photocell is the same as for any
other type of resistor. One, form of
noise is thermal noise, which s
caused by the random motion of
free electrons within the photocell
material. Thermal noise is indepen-

oy " - - wwaaww americanradiohictorvy com o

dent of frequency, buf increases
with temperature and is greater in
high-resistance photocells. Another
form of noise is shot noise. Shot
noise is caused by random varia-
tion in the cell due o photon
absorption within the photocell
material. A third form of noise is
flicker noise, which is caused by the
photocell material itself, and has
the greatest effect at low frequen-
cies. In most applications, the actu-
al noise level of an analog optoiso-
lator/coupler is irrelevant when the
voltage level exceeds 80 voits.

Photodiode and Phototransistor. A
schematic diagram for the fypical
photodiode-type analog optoisola-
tor/coupler is shown in Fig. 2. It con-
sists of an LED or other light source
opfically coupled to a photodiode,
which is at the input of an ampilifier.
The amplifier converts the photodi-
ode current variation to an output
voltage variation. There are com-
mercially available devices manu-
factured for this application.

To use digital optoisolator/cou-
plers in linear applications, the LED
must be forward biased to a suitable
current level, typically 5 to 20 mil-
liamps. Modulating signals can then
be impressed on the DC bias. For
good high-frequency performance,
the phototransistor should be oper-
ated into a low-impedance input,

Fig. 8 A tvpical non-inverting amplifier
circuit controlled by an analog optoisola-
toricoupler is shown in A, while its voyr vs.
1.gp Characteristics is illustrated in B.

Fig. 9. A non-inveriing amplifier with an
analog optoisolatoricouple connected in
the feedback loop is shown in Fig. 9A, and
its Vourvs. iy gp Characteristics is illustrated
inB.

current amplifier, A high-speed
operational amplifier, as shown in
Fig. 3. can be used with excellent
results. The output of the optoisola-
tor/coupler can be taken from
either the collector or the emitter of
the phototransistor, depending on
the desired polarity. The operating
speed is the same in either case.

" Attenuators. Analog optoisolator/

couplers are well suited to aftenua-
tion applications. But when the
attenuator is located a great dis-
tance from an active circuit, it can
pick up noise. Because of that, it is
best to keep the attenuator as close
as possible to the active circuit. A
photocell type optoisolator/coupler
is recommended for attenuator
applications, particularly for use in
audio circuits, because of its low
harmonic distortion and insensitivity
to polarity. Figure 4A shows an ana-
log optoisolator/coupler configured
as an attenuator, where the unit’s
photocell output serves as a shunt
resistor, In this case Vot = Vin X
R2/(R1 + R2). The characteristics of
this circuit are shown in Fig. 4B.
Figure 5A shows an analog
optoisolator/coupler configured as
an attenuator with the optoisola-
tor/coupler as the series resistor. In
this case voy = vin X R2/(R1 + R2).
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Fig. 10. Analog optoisolatoricouplers can
be used to control Triacs as shown here.
The Triac turns on when the LED is illu-
minated and turns off when it extinguishes.

B e
R2| | l

TELEPHONE ~ Pel
LINES ~X' 2 ‘outeut
| 3

L

Fig 11 In the telephone ring detector, an
analog optoisolator/coupler serves as a
sensor. Note that the input device in this
coupler is a neon lamp, which is very
compatible with the high voltage AC rele-
phone line.

)= ———} R1

Fig. 12. A photocell rype of analog
optoisolatoricoupler is ideal for true rms
(root mean squared) measurement.

The characteristics of this circuit are
shown in Fig. 5B.

Gain Control. An inverting opera-
tional amplifier can be controlled
by an analog optoisolator/coupler
as shown in Fig. 6A. For that circuit
Vout = -Vin X {{R4 X (R2 + R3)}/{RT X
(R2 + R3 + RA}). Resistor R4 sets the
maximum gain of the amplifier and
stabilizes the DC output voltage.
Resistor R3 sets the minimum gain of
the amplifier. The output character-
istics are shown in Fig. 6B

An inverting operational amplifier
can also be controlled with an ana-
log optoisolator/coupler as shown in
Fig. 7A. In that circuit, Vo, = -V, X
R3/(R1 + R2). Resistor R2 limits the
maximum gain of the amplifier. The
characteristics of this circuit are
shown in Fig. 7B.

Non-inverting amplifiers can also

ANALOG
OPTOISOLATOR/COUPLER
MANUFACTURERS

EG&G Reticon Corp.

345 Potrero Ave.
Sunnyvale, CA 94088-4197
Tel. 408-245-2060

Hewlett Packard
Optoelectronics Division
350-370 W. Trimble Rd.
San Jose, CA 95131-1008
Tel. 800-235-0312

International Rectifier Corp.
223 Kansas St.

El Segundo, CA 90245

Tel. 310-322-3331

Motorola Semiconductor
Products Sector

2100 E. Elliot

Tempe, AZ 85284

Tel. 602-244-6900

NEC Electronics, Inc.

475 Elis St.

Mountain View, CA 94039
Tel. 415-960-6000

NTE Electronics Inc.
44 Farrand Street
Bloomfield. NJ 07003
Tel. 800-631-1520

Optotek Limited

62 Steacie Drive

Kanata Ontario, Canada K2K 2A9
Tel. 613-591-0336

Philips Semiconductors
Philips Electronics N. A. Corp.
811 E. Arques Ave.

PO Box 3409

Sunnyvale. CA 94088-3409
Tel. 800-234-7381

Siemens Components Inc.
Optoelectronics Division
19000 Homestead Rd.
Cupertino, CA 95014
Tel. 408-257-7910

Silonex Inc.

2 Cogan Ave.
Plattsburgh, NY 12901
Tel. 518-561-3160

Texas Instruments, Inc.
Semiconductor Group
PO Box 655303
Dallas, TX 75265

Tel. 214-995-2011

be controlled with analog optoiso-
lator/couplers. Figure 8A shows @

typical non-inverting amplifier circuit
controlled by an analog optoisola-
tor/coupler (Fig. 8A). For this circuit
Vour = Vin X (1 + R1/(R2 + R3)). The
characteristics are shown in Fig. 8B.
A non-inverting amplifier can also
be controlled as shown in Fig. 9A. in
this case Vit = Vin X (1 + (R1 X
R2)/{R3 x (R1 + R2)}). The charac-
feristics are shown in Fig. 9B,

Triac Control. An anclog optoiso-
lator/coupler can be used to con-
frol Triacs as shown in Fig. 10. The
Triac turns on when the lamp is illu-
minated and turns off when the
lamp is extinguished. Be certain
that all of the components are
rated properly as this circuit can be
hazardous when used in high volt-
age applications.

Telephone Ring Detector. A neon
lamp analog optoisolator/coupler
makes an ideal telephone ring indi-
cator as shown in Fig. 11. The neon
lamp is very compatible with the
high voltage ac telephone line. The
output goes to a low resistance
state whenever the telephone rings.

True RMS Measurement. A photo-
cell type of analog optoisola-
tor/coupler is ideal for true rms (root
mean squared) measurement,
Since the light output of an incan-
descent lamp is directly related to
the rms value of the applied volt-
age, the resistance of the photocell
viewing the lamp is an accurate
measure of the rms voltage applied
to the lamp. A typical rms measure-
ment circuit is shown in Fig. 12,

Conclusion. Analog optoiso-
lator/couplers are available com-
mercially from several manufactur-
ers. A list of manufacturers is provid-
ed. The manufacturers can provide
specifications and additional data.

Analog optoisolator/couplers
can easily be made up from readi-
ly available components. Simply
select the input and output
devices from the many available.
Add extension leads to the devices
and couple them together optical-
ty within electrical tape or a piece
of heat shrink tubing. Experiment
with different configurations until
you find one that exactly meets
your needs. [
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dvancements in
micro-electronics
have given us many

conveniences through gad-
gets that, just a few yecrs ago,
seemed little more than something
out of a sci-fi movie. One of those
conveniences is the mobile phone.
Unfortunately, the growing populari-
ty of the mobie telephone has
spawned at least one annoying side
effect; e.g., the horn honking when
the driver is away from the vehicle.
The problem is caused by an exter-
nal alert option that is designed to
make that driver cware :of an
incoming call when he/she is out of
the wvehicle. Imagine jusi how
annoyed peogle can become
when your horn starts blaring during
the early morning hours in a residen-
fial area—a circumstance that s
bound to generate unfavorcble (tc
say the least) comments.

The simple circuit presented
here—the Mobile Phone Annunciat-
or—is designed to eliminate that
problem by simu ating the soft tones
of a normal telephone. whie pro-
ducing enough volume to get your
attention. No...ycu’re not just trading
one loud noise for another. The cir-
cuit includes a volume control
allowing you to tailor the output to @
level suitable to your surroundings. i
additicn to offering the user controi
over the audio lzvel, the circuit has
the aadded advantage of drawing
no current until the mobile phone’s
ring signal turns & on.

The car phone’s external aler:
mode is activared by keying in a
code before turning off the ignition.

Before you get into another
s
unpleasant conversation weth
your valued neighbors, give
vour car phone a nore plecs-
ant way to announce that
you bave an incoming call.

CURT JENO

in a normal car phone setup, the
axterna! olert uses the vehicle’'s
horn to get your attentian. The
Mobile Phone Annunciator takes
the placa of the vehicle’s horn.

Circuit Description. A schematic
diagram c¢f the Mobile Phone
Annunciator is shown in Bg: *. The
circuit is bulr around a relay (RY1), a
556 dual oscillator/time (ACI1). a
Darlington transistor (Q1), @ spoeaxer
(SPKR1), and a few additicnal com-

ponents. The dual oscillator/
timer is configured as a war-
bie-tone generator. The warble
fone is produced by feeding the
output of one oscillator (com-

prsec of R1, R2, C2, and half of
IC1) "o the threshod input of the
second oscilator (composed of R4,
25,C3, anc e other half of IC1)
~hrougn R3.

The output of the wardle-tone
generator is fed to the base of the
Darlington transistor (Q1). The Dar-
lington transistor amplifies the out-
out of the warole-tcne generator
to a level sufficient to drive SPKR1,
a 5-watt speaker. Potentiometer R7
is used as a volume control.

Dioce D1 is used as a blocking
diode to protect the circuit from an
incorrect polority contact. Capaci-
tor C1 is used to stabilze the input
DC, so that IC1 can oscillate proper-
ly. Changing the value of C2 a few
microfarads changes the rate of
output warb'e, while changing the
value of C3 a few microfarads
changes the pitch of the output
tone, which comes in handy if you
have more then one vehicle.
Components R8 and LED1 are
optional.

Construction. The Mobile Phone
Annunciator was assembled on a
small section of perfboard, and
housed in ¢ plastic enclosure mea-
suring 3-'1, oy 2-1134 by 1-814 Inches.
Because interference is not a prob-
lem, perfboord consfruciion and
point-to-point wiring works well for
the project. When assembling the
board, it's a good idea to lay out all
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PARTS LIST FOR THE
MOBILE PHONE
ANNUNCIATOR

SEMICONDUCTORS

IC1-—556-dual oscillator/ timer, inte-
grated circuit

DI1—IN4004, 1-amp, 400-PIV silicon
rectitier diode

Q1—TIP20 NPN Darlington, silicon
transistor

LED!—Light-emitting diode

RESISTORS

(All fixed resistors are 'j-watt, 5%
units.)

R1—2200-ohm

R2-—100,000-ohm

R3—100,000-ohm

R4—-3900-0hm

R5—3900-ohm

R6—270-ohm

R7—10,000-ohm, audio potentiometer

R8-—330-chm

CAPACITORS

Cl—47-wE. 35-WCDC radial-lead
electrolytic

C2—1-pF. 25-WVDC. radial-lead
electrolytic

C3—0.1-wF, monolithic

C4+—100-pF, 35WVDC, electrolytic

ADDITIONAL PARTS

AND MATERIALS

F1—2-amp, slo-blo fuse

F2—1.5-amp. slo-blo fuse

RY 1—Miniature SPDT. 400-ohm coil,
10-amp contacts. PC-mount relay
(RadioShack 275-248)

SPKRI1—S5 watt power horn (Radio-
Shack 40-1235)

Perfboard materials. inline fuse holder,
DC cable assembly (RadioShack
270-025. or similar), enclosure, /-
inch panel-mount phone jack. !/q-
inch phone plug. 14 pin IC socket,
solder. wire, hardware, erc.

of the large components first to
check for a proper fit, The resistors
were verfically mounted. Mounting
the resistors in that manner allows
the use of their long leads to form
circuit runs at any angle needed.
The circuit doesn’t draw over 1
amp, so short pieces of 22-gauge
wire can be connected to the
audio potentiometer, phone jack,
LED, and relay terminals. A 14-pin
socket was used for IC1 for ease of

62 e Dadrde
TO MOBILE e
TELEPHONE 1 J =
2A RY1 1N4004
12V Loa Ve
1 14
R2 :‘ <E R4
> <
Al 100K 2 ] - 3.9K
22K2
4
IC1 :t .
556 < 39K
%C1 5 12 a1
47 6 TIP120
c2 Lt
1 ;L\ 9 A'AvA'
7 8 R6
+* 2700
AAA
Yy
R3
R8 4: 100K C3
3300 LED1 A T
o0 =
= =

Fig. 1. The Mobile Phone Annunciaior is buiit around a relav (RY1), u Darlington transistor (1), a
speaker (SPKR1), and « 556 dual oscillatoritime (IC1 ) that's configured as warble-rone generaicr. The
outpur of the warble-tone generator is fed to the Darlingron ransistor, which is used 10 produce siffi-
cient output current to drive SPKR1, a 5-watt speaker:

The Mobile Phone Annunciator was assembled on a small piece of perthoard, using point-to-point
wiring. Note that resistors were vertically mounted to reduce the size of the board. That also allows the
long resisior leads 1o interconnect benveen them and various other components.

soldering. Darlington transistor Q1
was mounted clear of any compo-
nents because, in operation, it gets
fairly warm. Because of that, the
Dariington should be mounted on
a heatsink. Once the board is com-

plete, you can then turn your
attention to the preparation of the

project’s enclosure.
A 3/g-inch hole was drilled in one
end of the case to pravide for
(Continued on page 96)
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Monitor
Clean

BY MARTY KNIGHT

ake a close look at your com-
I puters monitor and your televi-
sion set. Notice that the TV is
clean but the monitor is dirty. And not
just the monitor’s picture-tube face,
the entire cabinet. You see, in many
households, the TV is dusted once a
day or so, whereas the monitor is paid
less attention.

However, cleaning should be a part
of a preventive-maintenance pro-
gram that will ensure the maximum
life possible for your monitor. The out-
side grime is seedy looking, however it
will not cause the monitor to fail pre-
maturely. The inside layer of dust is the
killer. This unnoticed dust inside your
monitor is an excelient heat shield. It
causes components that give off heat
to bake themselves and cause accel-
erated failure of that part; these
quick-to-fail parts are usually resistors
and transformers. Additionally, the
layer of dust provides a conductive
path for high voltage. Not much might
occur at low voltages, however the
cathode-ray tube’s high-voltage cir-
cuit can experience unnecessary
arc-over, which usually promotes the
self destruction of expensive parts in
that circuit. Let's examine what's in-
volved in keeping your monitor from
such a mishap.

Take It Apart. Each monitor type is
alike and not aliket By that | mean you
will discover differences in your
monitor from the one | cleaned as you
follow my general instructions. Never-
theless, with a slight variation in clean-
ing procedure, you should have no
problem. Color monitors require the
same treatment as monochrome
unifs, and the clean-up procedure is
usually the same.

First and foremost, remove the AC
and signal cable connections from
the monitor and let it sit unused for 24
hours. The sitting time should allow the
high-voltage circuit fo fully discharge.,
but continue to treat it as if it were hot!
Keep that in mind as you proceed to
take the monitor apart.

Now transport the monitor to a

Extend the life, usability, and appearance of your

monitor with a little elbow grease

and this sound advice.

clean table top for disassembly. The
work surface must be non-conductive
and soft so that it does not scratch the
cathode-ray tube’s face or the plastic
case. Itis a good idea to place an old
blanket or heavy bath towel on wood
or other hard surfaces. | was lucky, |
had a foam-padded surface to work
on.

Remove the back cover from the
monilor. To do so requires some in-
spection to find the screws that hold
the plastic case together. There is usu-
ally a hidden screw, or two. | found two
“hidden” screws in the handle that is
used to grip and carry the monitor.
Another monitor that | cleaned hid
one screw under a metalliic-foil that
warned the owner that the warranty
will be voided. (Fortunately, the war-
ranty for that two-year-old monitor
applied oniy to the first three months
of ownership.) The last color monitor |
worked on came apart after remov-
ing four highly visible screws. You nev-
er know what you will find untit you get
started.

Remove the Killer Voltage. Once

the rear cover is removed, you must
discharge the monitor's high-voltage

waany americanradiohictory com

circuit even though it may have been
sitting unused and unpowered for
several hours to several days. Never
trust a high-voltage circuit.

You can make a very simple and
inexpensive tool to discharge the high
voltage from your monitor (see Fig. 1).
Use a 1-watt, 10,000-ohm fixed resistor;
insulated test-lead wire; alligator clip;
Y4 to ¥s-inch diameter plastic rod, 18-
inches long or longer; and some elec-
trical tape. The purpose of the resistor
is to limit the current flow so that the
arc drawn by the tool will not damage
the recessed contact on the cath-
ode-ray tube. The test-lead is sol-
dered to one end of the resistor and
then the resistor is taped to the plastic
rod so that the unsoldered lead of the
resistor protrudes. If you have trouble
finding a plastic rod, use one from a
window blind (but be sure to return it
after you are finished with it). Solder
the alligator clip to the unused end of
the test-lead wire and the discharge
tool is complete.

Now you must connect the alligator
clip to the metallic ground in the
monitor. Select one of the metal
straps or spring wire used to hold the
cathode-ray tube in place. Check
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www.americanradiohistory.com

Popular Electronics, December 1997

[3]]
N

1 WATT, 10K
RESISTOR

TEST LEAD
WIRE

ALLIGATOR
(HEY

PLASTIC
ROD

Fig. 1. A high-voltage discharge probe
is easy to make and use. Be sure to make
one and use it to remove the high voltage
stored in the circuit.

Here's the monitor with the cover removed. Note the air vents in the bottor

lead. Usually, you will have to work the
resistor lead under a plastic or rubber
seal that presses against the glass
where the high-voltage cable from
the circuit board connects to the
cathode-ray tube. Be sure to make
contact with the connection point for
several consecutive seconds. The
tube is now completely discharged of
all high voltage.

If you waited a day after the
monitor was last used, the discharge
procedure will draw no spark, at most
you might hear a weak “snapping”
sound. A fully charged tube will draw
a bright spark and a sharp “crack.” In
either case, be sure the contact is
maintained until the high voltage is
dissipated. Now it is safe to proceed
with the cleaning, however always as-
sume that the circuit is “hot” and act
accordingly. its solid common sense
o do so.

5:.
e,

n of the

cabinet that need to be sealed before cleaning the unit.

that the connection is a true ground
with an ohmmeter; measure from the
point of connection to the obvious
grounds in the monitor. Never seek a
ground on a printed-circuit board. An
incorrect selection here will most
probably blow the board away.
Once convinced that the tool is
correctly grounded, hold it with one
hand at the end furthest from the re-
sistor. Place your other hand in your
pocket and attempt to touch the
high-voltage connection on the cath-
ode-ray tube with the free resistor

Light Vacuuming. with the cover off
the monitor revealing the “guts” in-
side, proceed to remove the dust
thats accumulated on the circuit
board, cathode-ray tube and other
surfaces inside the monitor's plastic
housing. Use a 1-inch paintbrush to stir
up the dust and the snout of a vac-
uum cleaner held nearby to suck it in.
Don't try to lift the dust with the vac-
uum alone. The vacuum’s low pressure
could possibly move a part or wire
causing a short or open circuit. Gently
stir the dust off the board with the

www americanradinhicetorvy com

paintbrush. Clean the entire external
surface of the fube cautiously, assum-
ing that the circuit is still electrically hot
for safety sake.

Check fo see if there are any vents
or openings inthe bottom of the cab-
inet. If so, place the monitor on its side
and vacuum the openings to remove
dust particles, hair, and crumbs from
yesterday’s cookies.

After all the dust has been litted off
the interior of the monitor, reverse the
flow of the air in the vacuum nozzie so
that air is blowing out. Use this flow of
air to stir up and blow out the remain-
ing dust you can't suck out. If possible,
do this outdoors or inthe garage—not
in your living room, den, or kitchen,
Keep the nozzle about three inches
from the surface being cleaned. A
strong flow of air could possibly bend
a part or move something that can
later affect the operation of the
monitor. Easy does it.

Soap Suds. You can now scrub the
plastic rear cover of the monitor pro-
vided it has no electronic parts at-
tached. Use ordinary face soap, a nail
brush, wash cloth, and lukewarm
water. Clean both the inside and out-
side surfaces. The nail brush comes in
handy in sharp corners and grilte sur-
faces. Some cabinets have sharp
poinfs that can scratch or break the
skin, so use the wash cloth and not
your hand to clean the plastic. Rinse
the soap suds off with lukewarm run-
ning water and set the cover aside to
dry. Its okay to towel the surfaces, but
do not dry the cover using a hair drier
or other heat sources. The plastic
cover may warp or melt.

The main part of the monitor is a bit
more difficult. It is wise not to remove
the cathode-ray tube from the cab-
inet, so the outside surfaces must be
scrubbed with a good deal of care.,
What I did was cover the rear of the
cabinet with a plastic sheet cut from a
kitchen garbage bag. With liberal use
of masking fape, the plastic sheet
coveredthe rear opening. There were
no vents in the side of the cabinet to
be concerned about. However, if
there were, masking tape on the in-
side surfaces would have sealed the
opening. Keep in mind that masking
tape sticks poorly, if at all, to dusty sur-
faces, so wipe the surfaces clean be-
fore applying tape.

(Continued on page 96)
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: Give a “Friend
®.a Year of
2 ‘FElectronics
& 111 this Christmas

Does fighting the crowds at Christmas short-cir-
cuit your holiday fun? Don’t blow a fuse this
year...for the friend who shares your love of
project-oriented electronics — or a youngster

" who may need only a spark to ignite a life-long

interest — give a gift subscription to Popular
Electronics.

Popular Electyonics readers get the know how
they need to build exciting, educational, and
useful projects like these. . .a professional-qual-
R, ity home-security system...an autoranging fre-

(% quency counter...a nine-band shortwave re-
¥ ceiver...a radio-controlled car...& telephone
scrambler...an aviation receiver...and even a
robot!

PLUS...Gizmo, our honest and straight-shoot-
ing review of the latest consumer-electronics
gear...Market Center, featuring mail-order
merchants that are ready to help you in all your
~ hobby activities. ..articles and columns cover-
#=ing every aspect of the electronics hobby —

", , including antique radio, shortwave listening,

SAVE MONEY .. .A great gift to receive, Popu-
lar Electronics is also a great gift for you to
give! The Special Holiday Rate saves you
$30.93* off the newsstand price on each gift.
You can save another $30.93*when you start or
extend your own subscription at the same time.
It’s our “thank-you” for sharing Popular Elec-
tronics with a friend at Christmas.

Send no money, unless you prefer. We'll be glad
to bill you in January, 1998. Just take a brief
moment to go over your gift list and make sure
you haven't forgotten anyone who might ap-
preciate the many benefits of Popular Elec-
tronics. Then write the names on the attached
Gift Certificate and mail it back in the postage-
paid reply envelope . . . we'll take it from there!

Your friends will receive a handsome gift an-
nouncement card signed with your name just
before Christmas. And all through the new year _
they’ll remember and appreciate your thought-
ful gift! So don’t blow a fuse...take it easy and -

enjoy the holidays. Give Christmas gifts of Pop- 14

ular Electronics!

tronics

*Basic sub rate—1 yr/$21.95
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I ntermodulation interference or
“intermods” are one of the real dis-
advantages of operating two-way
radios—ham radios included—in crowd-
ed areas. Even good quality radios
can be overcome when the front-end
dynamic range is taken up by a large
number of in-band and out-of-band
signals. The front-end selectivity on
superheterodyne receivers is a lot
worse than the IF selectivity, so a larg-
er number of signals will get past the
filtering.

What are intermods? It is basically
unwanted heterodyning. If you place
two signals of different frequencies (1
and f2) in the same circuit, and the cir-
cuit is nonlinear, then the circuit will
generate harmonics and other spuri-
ous products. These new frequencies
are described by:

f.=mf = nf2

Where f1 and f2 are the two fre-
quencies, f is the spurious signals
generated in the circuit, m and n are
integers or zero. If you do a little arith-
metic, you will find that a huge number
of spurious frequencies can be gener-
ated and cause unwanted frequencies
to appear in your radio, or cause inter-
modulation distortion (IMD) to in-band
signals. If you feel like a little exercise,
then assume that f1 is a 2-meter ama-
teur radio repeater at 146.91 MHz, and
f2 is an FM broadcast band (FM BCB)
signal at, say, 94.1 MHz. Do the arith-
meticfor0 = m=<5and 0 = n < 5.
Wow! It's a wonder that the radio
works at all!

In most cases it is the second order
IMD (f1 = f2), or third order IMD (211
* f2) or (2f2 = f1) that are the hard-
est to eliminate in receiver design. In
our previous example, these frequen-
cies are calculated to be 41.29, 52.81,
199.72, 241.01, 335.11, and 387.92
MHz. The closer the two input signals
are in frequency, the more likely that
they will fall within the input bandwidth
of the receiver and cause problems.

Now consider the situation where

54 there are a lot more signals than just

Dealing With 2-Meter Intermods

/
s

/;

OUTPUT SIGNAL LEVEL

JOSEPH J. CARR, K4IPV

INPUT SIGNAL

1-dB COMPRESSION POINT
IDEAL LINEAR SLOPE\ k/

NOISE FLOOR )

INPUT SIGNAL LEVEL

SPURIOUS SIGNALS

SPURIOUS
SIGNAL LEVEL
WITHIN RECEIVER

INPUT SIGNAL LEVEL

Fig. 1. As the input signal increases in amplitude, (A) illustraies that the resulting output becomes rion-
linear. When the input signal becomes large, (B) shows that the spurious level of signals generated by
the receiver exceed the noise level and appear as real signals in the radio.

two. There is a hill near my QTH that
local hams call “Intermod Hill.” Located
on the hill are: 1) FM BCB1 at 105.1
MHz; 2) FM BCB2 at 91.1 MHz; 3) AM
BCB1 at 780 kHz; 4) forty or fifty land
mobile transmitters that rent space on
the AM/FM BCB towers, an AT&T
microwave tower; 5) a hospital with its
own communications and paging trans-
mitter; and 6) half a dozen land mobile
transmitters not on the tower. The FM
BCB stations are 50,000-watts each
and the AM BCB is 5,000-watts. It's a
really nightmarish 2-meter situation!

A number of years ago | would wait
at the hospital entrance for my wife to
get off work. My Heathkit 2-meter trans-
ceiver (it was stolen out of the car on
that same parking lot a short time later),

waany, americanradinhietarvy caom e

which was tuned to 146.91-MHz, would
pick up the VHF telephone transmis-
sions that were used commonly used
before the cellular revolution. As soon
as | got a block away, the receiver front-
end was no longer driven into nonlin-
earity, and the telephone conversations
would fade to nothing.

One time, | was trying to raise a
friend of mine who was clearly heard
on 146.31/146.91-MHz repeater. After
a number of attempts to raise him | was
ready to give up, figuring that there was
something wrong with my transmitter
(that Heathkit had a habit of blowing
final amplifier transistors). Another
ham operator broke in and told me Bill
was actually on the 146.19/146.79-
MHz repeater. The severe intermod
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Fig. 2. MFJ-713 and MJF-714 2-meter intermodulation filters.

situation caused translation of the out-
put of the ‘79 repeater into the ‘31
receive frequency!

Figure 1 shows the problem in
graphical form. The curve in Fig. 1A is
the output signal level vs. input signal
level. The response is linear as long as
the input signal level is below a critical
point. Above that point, however, the
receiver input stage (whether itis an RF
amplifier or direct mixer) becomes non-
linear. The output level is no longer a
linear function of the input signal level.
This critical point is usually the “—1 dB
compression point,” that is, the input
signal level at which the output is
depressed —1 dB from the linear slope.

Spurious signals always exist in
radios and amplifiers, but below the —1
dB compression point they are typical-
ly below the noise level (see dotted line
in Fig. 1B). When the input signal push-
es the circuit into nonlinearity, however,
the level of the spurious signals or
“spurs” comes up dramatically—and
they are heard in the output. Unless
you can get a radio front-end with rock
crusher dynamic range, you will experi-
ence intermods. The other alternative,
the practical alternative, is to eliminate
the out-of-band signals before they get
into the receiver front-end.

Figure 2 shows a pair of filters,
called IntermodFighters, made by MFJ
Enterprises. Two models are available,
the MFJ-713 with BNC connectors for
handheld 2-meter rigs, and MFJ-714
with SO-239 connectors for mobile 2-
meter rigs. These IntermodFighters
include three high-Q bandpass filters
and two L-section filters. Signals out-
side the 144—-148 MHz 2-meter ham
band are severely attenuated, while in-
band 2-meter signals pass through
unaffected. The MFJ-713 uses an
internal 9-volt battery, while MFJ-714
uses a 12-volt external DC power sup-

ply. Both units have an ON/OFF
switch, LED indicator, and power jack,
as well as input and output connec-
tors. Prices for the units are $59.95
each plus shipping.

NEW ARRL PRODUCTS
Last summer | visited a friend of

mine in Connecticut. He is an Irish ham

operator who pops over to the USA to
visit his family every summer. During
the time 1 was in Connecticut | went up
to the American Radio Relay League

(ARRL) headquarters. They had a

number of new products in their line of

publications on display in the lobby.

Some of these publications are ideal

Christmas presents for ham operators.
Most hams have fond memories of

ARRL publications through which we

studied for our licenses. In the late

1950s | used the three-manual set
called Gateway to Amateur Radio. And
of course, everyone remembers The

1997 ARRL Handbook for Radio

Amateurs (now in its 74th edition) and

The ARRL Antenna Book (now in its

18th edition). Both the antenna book

and handbook are available in newly
published editions.

In The ARRL Antenna Book you will
find:

o Designing, building and installing
almost any imaginable type of
antenna.

¢ Selecting and using the proper feed
line and antenna tuner.

e Expanded coverage of low frequen-
cy antennas.

o Greatly expanded coverage of ele-
vation angles needed for world-wide
HF propagation.

o New chapters on the fundamentals,
including the effects of irregular local
terrain.

o Expanded information on mobile and
maritime antennas.

waan amaricanradighictarn, com

The 18th Edition of The ARRL An-
tenna Book includes a diskette with
antenna-related software for IBM-com-
patible PCs. Included is a sophisticated
Yagi Analysis program by Brian
Beezley, K6STI. Beezley has written a
number of fine antenna modeling pro-
grams based on the miniNEC program,
which he sells on his own. The ARRL
Antenna Book software also includes
versatile transmission-line, antenna-
tuner and terrain-assessment programs
by editor Dean Straw, N6BV. There's
also a really nice MOBILE program by
Leon Braskamp, AABGL. Want to know
if your favorite HF band is supposed to
be open during the ARRL International
DX Contest in February? The disk con-
tains immensely detailed data tables of
month-by-month worldwide propaga-
tion predictions from US sites for the
entire 11-year solar cycle! The Antenna
Book is priced at $30.

The 1997 ARRL Handbook for
Radio Amateurs is now available in
two forms: the traditional printed ver-
sion and a new CD-ROM version for
Windows computers. | bought a copy
of the printed version for my lIrish
friend ($38), and a copy of the CD-
ROM version ($49.95) for me. After |
finish reviewing it on my computer, |
will review it in this column.

(Continued on page 58)

FOR MORE INFORMATION

MFJ Enterprises, Inc.

P.O. Box 494

Mississippi State, MS 39762

Tel. 800-647-1800 {orders or information) or
601-323-5869

fax: 601-323-6551

Web: http//www.mfjenterprises.com

American Radio Relay League
225 Main Street

Newington, CT 06111

Tel. 860-594-0250 or
888-277-5289 (orders)

Fax: 860-524-0303

Web: http//www.arrl.org/

The ARRL Antenna Handbook-
18th Edition

ARRL Publication No. 6133
ISBN: 0-87259-613-3

Price: $30 plus shipping

The 1987 ARRL Handbook

for Radio Amateurs

Text format: ARRL Publication No. 1743
ISBN: 0-87259-174-3

Price: $38 plus shipping

CD-ROM format: ARRL Publication No. 1751
Price: $49.95 plus shipping
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ANTIOUE Radio

“B” and “C” Power For Our 3-Dialer

ast month, we began prepara-

tions for powering up the Freed-
Eisemann Neutrodyne Model NR-5, a
“3-dialer” that is our current restoration
project. | reported on putting together
the “A” battery eliminator portion bas-
ed upon Dr. Fred Archibald's “An
Inexpensive Power Supply For Battery
Radios Using Off-The-Shelf Parts”
(from the November, 1989 Old-Timer’s
Bulietin of the Antique Wireless
Association). That section of the power
supply will light the filaments of NR-5's
five 01-A tubes (negative 5- to 6-volts
DC at 1.25-amp)—substituting for the
6-volt automobile-type storage battery
originally used for that purpose.

The "A” eliminator seemed to work
very well, so for this month’s column |
turned my attention to the “B” and “C”
battery section of the supply. That sec-
tion will replace the batteries originally
used for plate and grid bias voltages,
respectively. It is actually an entirely
separate supply (or more accurately
two entirely separate supplies), com-
pletely independent of the “A” unit,
except for sharing a power transformer
in an unusual hookup explained last
month but worth reviewing again.

POWER REQUIREMENTS

Before getting into circuit details,
let’s just recall what power was required
to operate the NR-5. The necessary
voltages (obtained from batteries, of
course, in the 1920s) were noted in the
schematic shown in my July Antique
Radio, and are summarized as follows.
The RF and amplifier tube plates
require 90 volts (“B+"). The plate of the
detector tube needs 45 volts (“DET+").
The fitament and plate connection is
indicated as (“-B, +6"), while (*+C, -6”)
is the filament voltages to the five 01-A
tubes (our “A” supply), and serves as
the return for the grid bias (“C") voltage.
Grid bias voltage (at approximately -4.5
volts) is required to the two audio ampli-
fier tubes (*-C").

TRANSFORMER HOOKUP

In a review from last month's

56 Antique Radio, the power transformer

for the “A” filament supply, as built by
Dr. Archibald was a converted 12-volt,
center-tapped, 1.2-amp RadioShack
unit. Enough turns were removed from
one end of the winding to make the
overall voltage 9 volts instead of 12,
The nine volts available from the entire
winding was used to provide the
required AC input into a power supply,
resulting in a rectified DC output for the
“A" filaments.

Farts layout on “B” and “C" supply board is
strictly point-to-point. Binding posts at left are
for R1; those at right for R2. Bias adjust poten-
tiometer is helow R2's posts.

Never being one to do any extra
work if | don’'t have to, | avoided this
transformer rewinding job by digging
out a dual 6.3-volt transformer (each
winding with a center tap) from the
junk box. Series-connecting the two
windings gave me the approximately
nine volts AC input (available between
the end of one winding and the center-
tap of the other) for the “A” power sup-
ply input.

In Dr. Archbald's circuit, a full six
volts was still available between the
unmodified end of the winding and the
center tap. This six volt winding was fed
to the secondary (now used as a prima-
ry) of a 6-volt to 115-volt, 0.3-amp trans-
former, also from RadioShack. The
115-volt primary (now the secondary of
this reverse-connected transformer)
then delivered AC at the approximately
115 volts required for the input to a “B”
and “C” supply. The reason for this con-
voluted hookup is simply that trans-
formers with high-voltage secondaries
are now hard to come by, while trans-
formers with low-voltage secondaries
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are commonly available.

In the present circuit, shown in Fig.
1, | also had my choice of 6 or 12 volts
to operate a reverse-connected trans-
former of either secondary voltage to
provide the 115 volts for the “B" and
“C" supply. In fact, | used a small
RadioShack 12-volt transformer be-
cause | had it on hand.

POWER SUPPLY

CIRCUITRY

The “B” and "C" supply are actually
two separate supplies sharing a com-
mon transformer (the reverse-connect-
ed 6- or 12-volt transformer mentioned
above). The negative bus (B-) of the
“B” supply is also the positive bus (C+)
of the “C" supply (which delivers a neg-
ative output to be used as grid bias).
Each supply employs half-wave rectifi-
cation provided by a 1N4004 diode.

The “C” supply uses a filter network
consisting of two resistors and two
capacitors. The input resistor (470k-
ohms) drops the rectified voltage down
to the point where it can be regulated
at 6.2 volts by the Zener diode. The
capacitors are 35-volt units. A 1-
megohm potentiometer connected
across the output of the supply serves
as a voltage divider for selecting the
desired bias voltage.

In the “B” supply, rectified voltage
passes through filter choke L1. Dr.
Archibald suggested that L1 can be the
primary of an audio output transformer
taken from a junked tube-type radio—
and that is what | used. However, he
also tried other types of inductors taken
from his junk box, and all gave hum-
free B+.

Small high-voltage filter capacitors
are difficult to come by, so the filtering
is done by two 100-pF, 50-volt units
connected in series to give the required
100-volt rating. The 100k-ohm resistors
connected across the capacitors equal-
ize the voltage drops across them,
ensuring that the voltage divides even-
ly and does not exceed the rating of
either one.

Resistors R1 and R2 are selected to
provide the desired B+ voltages for the
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amplifier and detector tubes respective-
ly, in this case 90 and 45 volts. These
values may vary for different sets. R1
should vary between 0.5 to 2.5k-ohms,
and R2 from 5 to 18k-ohms, depending
on desired voltage and the NR-5's cur-
rent draw. R1 must be rated at least 1
watt. The 10-pF capacitor shown by-
passing the “DET+" terminal is option-
al, in some cases providing a cleaner
signal. | left it out for starters.

CONSTRUCTION DETAILS

The “B” and “C” supply was built on
a small (234 x 3% inches) project perf
board (RadioShack 276-1683). The
underside of the board has convenient
foil traces for making solder connec-
tions between components—including
two different busses, each accessible
from almost any point. These worked
very well for the B+ and B—/C+ lines. Of
course, the filter choke and power
transformer were too large for the board
and required separate mounting.

“Ugly” or point-to-point wiring tech-
niques were used throughout. You'l
notice in the photos that some of the
resistors seem a little large. These
came from the junk box. Were | pur-
chasing new, | would have used more
conventional 1- and '»-watt units. The
junk box also yielded an excellent
bias-adjust potentiometer, a 1-megohm
unit set up for PC board mounting.
However, the leads were too large for
this PC board; and | had to drill the
perfs a bit bigger to accommodate
them.

Notice the two sets of binding posts
mounted on the board. They are for
resistors R1 and R2. As mentioned ear-
lier, these resistors need to be selected
to accommodate the specific set being
powered. Required B+ voltages may
vary, as will the B+ currents (and hence
the voltages dropped across the resis-
tors). So, | thought it would be a good
move to make the resistors removable
rather than soldering them in.

With the board completed, | was
ready to assemble all of the compo-
nents for the “A,” “B,” and “C” power
supply. This | decided to do breadboard
style (I warned you, I'm lazy!), cutting a
piece of %-inch pine to the appropriate
dimensions (about 7 by 11 inches).

Looking at the photo of the finished
supply, you'll see the “A” board (com-
pleted last month) at the top. Under that
is the just-completed “B” and “C” board.
The large transformer at upper left is

the dual 6.3-volt junk box unit. Below it
are (left) the reverse-connected 12-volt
transformer, and (right) the junker audio
transformer. At the lower right is a ter-
minal strip for “B” and “C” connections
to the set being powered. it's another
junk box component, and | used only
four of the six screw terminals on it. The
boards and strip were mounted using
long screws and some %-inch spacers |
had on hand.

The little knife switch squeezed onto
the board below the small transformers
was an afterthought. it cuts the power
to the “B” and “C” power supply. It
occurred to me that | needed a way to
kill this supply until the tube filaments of
the set being powered reached operat-
ing temperature, and B+ current was

being drawn. Without the B+ load, |

feared that the voltage across the filter
capacitors in the B+ supply might
exceed the 100-volt rating.

THE SMOKE TEST

Prior to powering up the supply for
testing, | connected a 10k-ohm resistor
from the B+ terminal to the B-/C+ termi-
nal. This drew a current equivalent to
about four 01-A tubes at the required
voltage of 90 volts. The fifth 01-A in the
Freed-Eisemann (the detector) would
be connected to the separate “DET+”
binding post, which | was not going to
activate for this test. | connected a 2.5k-
ohm resistor across the “R1” binding
posts, leaving the “R2" posts open.

Closing the knife switch, | was grat-
ified to see nothing was going up in
smoke. However, there was no DC out-

Completed A “B” and "C" supply. See text for identification of components.

(] AAA . AA &
™ AL AA AL
1N4004 470K 6.2V y 100K L c-
1Na735 X 1 MEG $+—@ GRID
470 470 1 BIAS
T+ +
T4+| 1N4004 Ri* B
al — AAA el
—t 000 - Wy —® oLATE
" b
L3 100 : R2* i:
6V 1
.
OR 115V q " betecTor
j2v b
100 < 10 T
*(SEE TEXT) $—oeB-/Cs

Fig.l. Here's the schematic of the “B" and “C” supply. The “A” supply was covered last month.
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put from the supply. Checking the volt-
age across the 120-volt winding of the
power transformer, | found only about
60 voits. Inserting an AC milliammeter
in series with the winding, | found a
large current drain. Then the trans-
former began to get very hot.

Methodically disconnecting parts of
the circuit to pin-point the short, | finally
eliminated everything but the power
transformer and the two diodes. But the
short was still present! Then | found the
problem. It was just a minute whisker of
solder accidentally connecting a couple
of foil traces on the board. | had been
checking each connection with a mag-
nifying glass as | made it, but somehow
missed the solder splash across the foil
traces. A flick of a small screwdriver
cleared the short, and | reassembled
the supply.

Now | measured about 50 voits of
B+ output. To get closer to the required
90 volts, | reduced R1 to 1.5k-ohms.
This brought me up to about 70 volts,
which | decided was adequate for initial
tests on the Freed-Eisemann. I'd fur-
ther adjust the value of R1 after the set
was connected. The DET+ terminal
would also be set to provide 45 volts
(by instaliing the proper value at R2)
under actual operating conditions.

Turning my attention to the bias sup-
ply, 1 connected a voltmeter between
C— and B—/C+, turning the potentiome-
ter up full. The voltage slowly rose to
4.5 volts, after which the value could be

smoothly adjusted from zero to maxi- |

mum by rotating the control. Some
adjustment of the filter resistors would
be required to reach the specified 6-
volts, but | think 4.5 volts might be ade-
quate. I'll play with this further, if
necessary, during actual set testing.
The NR-5 schematic ! have doesn't
specify the required bias voltage.

With everything neatly reassem-
bled on the board, | was patting myseif
on the back for a job well done—that is
until | tested the “A” supply (which had
been working perfectly at the end of
last month's session). Now that it was
screwed down and permanently wired
in, there was no output! Making a few
quick checks, | found that the 6.2-volt
Zener in the base circuit of the 2N3055
was blown. Replacing it gave me a lit-
tle output from the supply (about a
volt), but there are obviously more
problems. Good old Murphy’'s law
strikes again. Well, more on that later.
Bye for now! |

HAM RADIO
(continued from page 55)

NEW PRODUCTS

(continued from page 21)

VISITING THE ARRL

If you are in New England some-
time, then you might want to visit ARRL
headquarters. Guided tours are avail-
able several times a day, and if you
arrive at an odd hour the receptionist
can arrange one for you. If you have
your ham license with you, then you
can operate the League’s ham station,
W1AW. This station uses the call sign of
ARRL founder Hiram Percy Maxim, and
is located in a small building in front of
the main building. W1AW has two guest
operator positions and one “dyn-no-
mite” antenna array. They also have a
bank of Harris kilowatt transmitters for
their normal operations. An attendant
on duty at WIAW will assist you in
learning how to use the equipment.

Finding the ARRL is rather simple.
It is located near West Hartford, CT off
Interstate  Route 91. Follow the
“Newington” exit signs until you reach
Main Street. The ARRL building is at
225 Main Street, which is a few blocks
from where you enter the town. There
will be absolutely no doubt when you
arrive at headquarters—the beam
antenna array is, to say the least,
imposing. Look to the left side of Main
Street for the antenna. .

| trust that all my readers will have a
very good holiday season, and may we
see a rise in sunspots in the New Year!
| can be reached by snail mail at P.O.
Box 1099, Falls Church, VA, 22041, or
by e-mail at carrjj@aol.com. ]

tering circuitry produces extremely
low-noise AC power that will not intro-
duce discernible noise into computers
and audio devices. It provides power
as clean as that from a standard wall
outlet.

Campers, in particular, will find the
Far Outlet to be a useful device. With a
standard deep-cycle battery, the power
station will, depending on the load, pro-
vide hours of service between charges.
The self-contained charger allows the
Far Outlet to be used as an uninter-
ruptible power source in case of power
failure. It can be charged by plugging it
into any wall outlet, or, with an optional
converter, into a car’s cigarette-lighter
receptacie.

The Far QOutlet has a suggested
retail price of less than $300, battery
not included. For additional informa-
tion, contact Galaxy Audio, 601 East
Pawnee, Wichita, KS 67211; Tel: 316-
263-2852; Fax: 316-263-0642; Web:

http://www.galaxyaudio.com.
CIRCLE 86 ON FREE [}
INFORMATION CARD

“I told you we shouldn’t have used the tropical fish screen savers.’

wanny americanradinhictorvy com
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SCANNER SCENE
High Flying Scanner

H ere’s an exciting new handheld

scanner that you may not yet
have heard about. It's the JD-100,
manufactured exclusively for Sporty’s
Shops by JAL Data, a division of Japan
Airlines. This scanner is rather unique
in a number of ways, and Sporty's was
kind enough to loan us one of the first
to try out.

The JD-100 was designed with the
idea of appealing to monitoring enthu-
siasts who attend air shows or enjoy
visiting their local airport. Of course,
it's suited to all scanning fans. One of
the more interesting features of the
JD-100 is that it is a specialized AM
mode scanner intended to cover only
aero communications frequencies!
That’s right! It receives 1000 channels
between 118.00 and 142.975 MHz,
and 7200 channels from 220.00 to
399.975 MHz. In other words, all
VHF/UHF channels used by civil and
rnilitary aircraft are covered.

There are 20 memory channels that
may be programmed into the JD-100,
including one that can be designated as
“Priority.” Inasmuch as all aeronautical
channels use simplex (stations in con-
tact use the same channel), there is a
built-in 2 second delay before scanning
resumes. You have the choice of either
scanning the memory channels (up or
down), putting the JD-100 into Search
Mode, search/scanning them, stepping
through the bands channel-by-channel
{(up or down), or entering specific fre-
quencies manually. The frequency
being received is displayed on an LCD
screen, which you can backlight by
pressing a button.

Essentially, this scanner has been
designed with a minimum of panel con-
trols to make it go through its paces. It's
one of the easiest-to-operate scanners
you'll find. Yet, it operates like a pro and
managed to produce lots of activity on
both VHF and UHF using its rubberized
antenna (with BNC connector).

Well made and attractive, the JD-100
comes complete with a keyboard lock,
an earphone jack, and a hand strap. It
should find a ready audience, especially
in the growing band of hobbyists who

have discovered these frequencies and
specialize in monitoring them.

Its sensitivity is rated at 1.0 uV for 6
dB SN (with 1 kHz, 30% modulation}),
while selectivity is detter than -60 dB at
+25 kHz. Adjacent channel rejection is
more than -50 dB. The JD-100 operates
from 4 “AA” batteries or optional power
adapters—115 or 230 VAC, also 12/24
VDC, or vehicle cigarette lighter. Other
optional supplies include a metal belt
clip, nylon carrying case, and antenna
kits for vehicle ar aircraft installation.

The basic Sporty’s JD-100 scanner
costs about $150. For ordering or more
information, contact Sporty’s Shops,

The JD-100 by JAL Data is a specialized air-
crdaft communications seanner.

___\nany amaricanradiohictaorvy.com

MARC SAXON

Clermont County Airport, Batavia, OH
45103-9747, Tel. 800-543-8633.

FEELING THE PINCH

You can squeeze only so many sta-
tions onto a frequency in a local
area—any additional stations would
result in so much activity or interfer-
ence that communications would
break down. So, you put newbies on
other frequencies that can absorb
them. All well and good, except the
communications revolution has put so
many new stations on the air (in many
areas) that all the assignable frequen-
cies for public safety and business sta-
tions are nearly filled to capacity. The
FCC solution was to create many new
frequencies.

This is good and bad. It's good
because you will have more and new
frequencies to monitor. On the flip side
of the coin, you may not like where the
hundreds of newly created frequencies
have been established. They’re wedged
in between the previously existing VHF
and UHF band frequencies.

For instance, between 150-170
MHz, the land mobile services no
longer have 15 kHz separation between
assignable channels. Now it's 7.5 kHz.
Example: The next assignable frequen-
cy above 155.52 MHz used to be
155.535 MHz. Now 155.5275 MHz is a
new frequency situated between the
two previously existing channels.
Stations using the new channels
between 150-170 MHz are required to
occupy a narrower 11.25 kHz band-
width for their signals instead of the
customary 15 kHz.

In the 421-512 MHz band, channels
are now as close as 6.25 kHz apart
instead of 12.5 kHz, as before. The next
assignable frequency above 453.25
MHz had been 453.2625 MHz. Now the
frequency 453.25625 MHz has been
added between them. Stations on
453.25 MHz can occupy a 20kHz band-
width. Stations on 453.2625 MHz must
use 11.25 kHz bandwidth, with those on
the 6.25 kHz split channel restricted to
signals of 6 kHz bandwidth. Some sta-

(Continued on page 61)
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Uses for Old PCs

hat can you do with an obso-
lete PC? I've got computers
going back almost 20 years. Some of
them might be interesting as museum
pieces, but most probably aren’t worth
the energy it would cost to crate them

up. Nonetheless, it's hard to watch |

them sitting there gathering dust. it's
even harder contemplating getting rid
of them. But something has to be done.
For now I'm going to ignore anything
pre-PC; it's the collection of XTs, ATs,
and 386s that takes up most of the
space. | can think of seven options for
an old computer:

Sell it

Trade it

Scavenge it for parts

Donate it to a school or charity
Give it away

Dispose of it

Find a way to use it

Actually there are a few other
options, but they're self-explanato-
ry—use as boat anchor, use for landfill,
use as doorstop, or use as counter-
weight! On second thought, those
might be the most viable options.
Anyway, here are a few ideas I've
come up with so far for using old PCs:
‘Game machine for kids

Dedicated network device server
Telephony controller

USB concentrator

Java machine

Data sensor/controller

Learning machine

Drop me a line with your additions,
and I'll publish a list here.

GAME MACHINE

The game machine idea doesn't
work very well for kids who've been
exposed to something better (that is a
high-powered muitimedia machine).
Load up a bunch of out-of-date games,
and then donate the machine to your
local school.

DEDICATED NETWORK
The dedicated network device serv-
er idea is quite intriguing, at least for
386 and better machines. If a comput-
er can run Windows 95, even slowly, it

may be valuable as a print or remote-
access server. Even if it can't run
Windows 95, there is another option,
and what | believe is a significant mar-
ket opportunity. Microsoft sells a piece
of software called the WorkGroup Add-
On for MS-DOS. It is basically a mini-
mal network client and server that runs
on DOS-only machines dating all the

& Tl S
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Here's an oldie, but a goodie—that old PC, XT.or AT is not good for nothing. So what is it good for?

way back to 8088s. It's poorly docu-
mented, poorly executed, a memory
hog, and almost no one knows of its
availability. I've been using it for
years to connect an old 386 laptop to
my network. The software is sold by
itself, and also comes with NT
Server, although legal use of the lat-
ter would require purchase of a
license for each client on which it was

oy americanradiohictorvy com .
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used. Anyway, | think a better version
of this software would sell. | have no
illusion that it would become a mass-
market hit. But on the level of share-
ware, | think it could be successful.
There are an awful lots of old machines
out there gathering dust, and I'm sure
people would love to be able to put
them to use.

i :
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TELEPHONY

It is possible to buy simple tele-
phone line switches for around $100.
These are dedicated units with very
prescribed functionality. ! would pay the
same price for a plug-in card that could
accept two incoming analog lines or a
single ISDN line, and provide connec-
tors for fax, modem, and voice. Soft-
ware control would automatically route
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both incoming and outgoing calls. In
addition, software modules would pro-
vide voice mail, fax scheduling and
broadcasting, and line usage logs for
billing and tracking purposes. I'd shove
the PC in a corner of the basement
where the incoming lines terminate,
then splice it in. By adding some extra
connectors and a small amount of soft-
ware logic, such a system could easily
provide true extensions, line roll-over,
conference calling, and intercom ser-
vice. An open application programming
interface (AP!1) would provide a market
for add-ons. Hmm...

USB HUB

USB (Universal Serial Bus) seems
to be continually on the verge of
becoming real. If it ever does, it could
be useful for lots of things of interest to
people with old PCs. For example, a
USB-equipped PC could serve as the
hub of a complete home control sys-
tem, including all the telephony items
mentioned above, as well as an alarm
system, lighting control, home enter-
tainment control, and more. When the
“peripherals” become smart enough,
you could even program safety mea-
sures, such as ensuring the clothes
iron is turned off, or running the clothes
dryer only as long as necessary.

The questions for now are 1) What
is the interconnect scheme and net-
work protocol, and 2) How can existing
homes be retrofitted? New homes can
have slick built-in control centers. But
an AT-class machine should suffice to
handle everything mentioned here.
There are industrial networking
schemes used primarily in manufactur-
ing that could be adapted to this
space, but the vendors have their
heads in the sand as far as the con-
sumer market goes. USB, if it ever
takes off, may be just the ticket.

JAVA MACHINE

| find all the hype about Java thor-
oughly annoying, but the language
does have potential, particularly if we
can arrive at a reasonable compro-
mise between the desire for platform
independence and the desire to im-
prove performance and enhance fea-
tures by exploiting platform-specific
functions. Anyway, an old PC might
make a good Java machine for doing
things like low-end web browsing, e-
mail, and low-end applications (such as
word processing, spreadsheet, etc.). In

other words, rather than a Network
Computer or a Net PC (concepts cur-
rently being competitively ballyhooed
by Sun and Microsoft respectively)—
just use an old PC.

At one point Sun Microsystems
announced it was working on a plug-in
card for PCs that would sell for around
$100 and provide a dedicated Java-
based CPU. I'm not sure what hap-
pened to that initiative, but | think it's a
great idea, and hope that someone,
Sun or otherwise, follows up on it.

DATA SENSOR/
CONTROLLER

An old PC could also be used as a
data sensor or controller for practical
or experimental purposes. For exam-
ple, you could run a cable outdoors
and monitor the level of water in your
well. There are lots of similar dedicat-
ed applications that couid be useful for
home monitoring and control.

LEARNING MACHINE

Last, there are science-fair projects
that smart kids could build. And there
are plenty of reward-based projects
kids could perform on an “obsolete”
machine. For example, give the kids a
challenge—"I'll reward you with a new
game for the Windows machine if you
use the old machine to build a
rain/humidity sensor.”

What do you do with your old
machines? Let me know at jkh@
acm.org. |

SCANNER SCENE
(continued from page 59)

tions on the new channels might use
new special narrowband voice modes,
such as ACSB, which your scanner
won't be able to copy.

These are just a couple of typical
examples of the new channels already
added to virtually all the land mobile
radio services. When you attempt to
program a 7.5 kHz split frequency like
155.5275 MHz into your scanner, you'll
be in for a surprise. The scanner will
refuse to accept that exact frequency,
but will give you 155.525 MHz, which is
2.5 kHz away. Even so, you'll be able
to copy any FM transmissions that take
place on 155.5275 MHz. But local sta-
tions using adjacent channels will
cause interference. Your scanner also
will not accept programming for

___\nany amaricanradiahistopnscom

453.25625 MHz, it will come out as
453.255 MHz. A 6 kHz FM you hear
isn't going to sound so great, I'm afraid.

Communications requirements forc-
ing technological changes that brought
closer spaced channels and narrower
FM bandwidths (unfortunately) weren't
made with scanner owners in mind.
Our current generation scanning equip-
ment simply wasn’t designed for these
technological parameters. Activity in
reasonable amounts on these new
channels is not yet pounding loudly at
our door, and so current scanners
should still serve us well for the imme-
diate future.

Even the VHF aeronautical band is
most likely going to get a reworking.
Presently, channels in the 118.000 to
136.975 MHz band are spaced at 25
kHz apart. Note, however, that the
Boeing Co., in Seattle, WA, just re-
ceived an experimental license (WA2
XIE) to operate on 123.1583 and
123.333 MHz in order to test 8.33 kHz
channel spacing for aircraft (so far
only) in Europe.

Scanner manufacturers will have to
work at producing a new generation of
equipment with sufficient selectivity to
deal with these closely-spaced chan-
nels. It should accept programming for
8.33, 7.5 and 6.25 kHz frequency
splits. It may need to offer additicnal
receiving modes beyond AM, WFM,
and one-size-fits-all NFM.

if you have comments and thoughts
on this, e-mail me at: sigintt@aol.com.
Let’s also hear from you with additional
thoughts, plus loggings, local frequen-
cies, and whatever. Our address is:
Scanner Scene, Popular Electronics,
500 Bi-County Blvd., Farmingdale, NY
11735, ||

“Well, your plan to stop the power
meter seems to have worked!”

so1U04199|3 Jeindod /661 18quwes8(

[+;]
'S


www.americanradiohistory.com

Popular Electronics, December 1997

(<]
[\

A Mixed Bag of Circuits

his month we've got letters about

power-supplies, battery charg-
ers, phone circuits and all sorts of
interesting gadgets. We will get to
them after continuing our discussion of
power supplies and filters. In last
month's column we left off by stating
that a smaller value of filter capacitor
could be used to partially smooth the
puisating DC, providing this capacitor
filter is followed by a linear regulator.
Let's now explore this concept.

Most circuits, especially digital ones,
require power supplies that produce
less ripple than the simple capacitor fil-
ters. To reduce ripple to a negligible
fevel-without having to purchase a
capacitor the size of a house—a voltage
regulator stage is often placed between
the filter stage and the device being
powered, or load. The stage can be
composed of discrete components, but
there are many “solution-in-a-can” ICs
to reduce the number of components
needed to a minimum.

The most popular voltage regulator
IC family is the 7XXX family. They
come in TO-220 and TO-3 three-lead
cases for low and high-current loads
respectively. The series is divided into
two classes: regulators for positive
voltage (denoted 78XX), and ones for
negative voltage (denoted 79XX). The
last two digits indicate the voltage to
expect at the output. Commonly, you'll
see regulators where the last two dig-
its are 05, 06, 09, 12, or 15, represent-
ing 5, 6, 9, 12, or 15-volt outputs.
Sometimes you'll see regulators with
an L between the 7X prefix and the two
voltage digits. The L is for low power.
Those regulators are usually supplied
in TO-92 packages, so they look like
small discrete transistors.

Deploying this family of regulators
is very easy. Looking at Fig. 1, you can
see the device has only three termi-
nals: an input (I), a ground (G) and an
output (O). Filtered DC with moderate
ripple enters the input (at 1) and is reg-
ulated to a fixed voltage with minimal
ripple for use by the load R gsp con-
nected at the output. A small capacitor,

FILTERED
PULSATING
DC

R

Y
*(SEE TEXT)

LOAD

Fig. 1. A three-terminal voltage regulator can
be used to fix the output voltage and adequate-
ly smooth the partially filtered pulsating DC
voltage.

CHARGER INPUT
— A
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12V BATTERY
UNDER CHARGE
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1Q
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Fig. 2. Use this circuit 1o protect against over-
charging lead-acid batteries.

3-VOLT
REFERENCE
OUTPUT

| 1N4001

& R1
479

LED1

Fig. 3. This little circuit will regulate the output
from a solar panel 1o levels useful for low-volt-
age applications.

C1, (tantalum-type, around 1-pF) at
the output helps the IC deal with tran-
sients from the load. It should be con-
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JOHN J. YACONO
TECHNICAL EDITOR
COMPUTER RESELLER NEWS, |IEEE

nected as close to the regulator termi-
nals as possible. In some cases a sim-
ilar bypass capacitor at the input is
required for stable operation.

Because of voltage drops within the
IC, the input voltage should be about 4
volts higher than the desired output
voltage, and can be as high as 35 volts
for most units. Regulators in the TO-
220 case can handle up to 1.5 amps
when used with a heat sink. The TO-3
case style raises that to over 3 amps
with an adequate heat sink. Next month
we'll look at adjustable regulators—
units that can supply a range of output
voltages. Now let’s read the mail!

BATTERY PROTECTOR

Use the circuit in Fig. 2 to protect
against overcharging small-to-moder-
ate sized lead-acid batteries (2-30 Ah)
in “float” applications (that is, charging
from low-cost automotive trickle
charges, solar panel, etc.). The 2N3055
transistor (equivalent RadioShack 276-
204) starts to conduct at about 14 volts,
shunting excess current from the bat-
tery to prevent electrolyte boil-off. As a
minimum, mount the transistor on a
moderate sized heat-sink. The Zener
diode should be a 13-volt device with a
1-watt minimum rating (use a 1N4743
or NTE143A).
—Fred Nachbaur, Nelson, Canada

Short, sweet and a nice addition to
a home-brew charger. Note that by
varying the Zener diode’s voltage rat-
ing, you can easily modify the circuit to
protect NiCd's, too.

SOLAR REGULATOR

If you own a solar battery and need
a simple circuit to regulate power to
things like a Walkman or other low-
power devices, then try the circuit in Fig
3. When light falls on the solar celis,
current passes through resistor R1 into
LED1 (a current indicator), and reverse
biases Zener diode D2 to produce a 3-
volt reference voltage. Capacitor C1 fil-
ters out any ripple voltage.
—Amose K. Anie, Ghana, West Africa

Very nice. Of course, higher volt-
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Fig. 4. Here's a circuit that can replace high-
power Zener diodes. The output voltage can be
made adjustable and the circuit has impedance
characteristics better than a Zener.

ages can be obtained with larger pan-
els and different Zener diodes. Should
you have difficulty locating the indicat-
ed 1N4728 Zener diode (3.3-volt, 1-
watt rating), substitute a NTE5066A or
Thomson SK3V3.

HOME-BREW ZENER

I'm building a regulated supply for
low frequency/audio frequency amplifi-
er, and | needed a low-impedance,
high-power regulator. | came up with
the circuit in Fig. 4, and since the out-
put voltage is adjustable, it can replace
a pile of high-power Zener diodes, and
has an order of magnitude better
dynamic impedance than a standard
Zener.

Diode D1 and R1 hold the base of
Q1 at about 220 mV over a wide range
of input voltages. Transistor Q1 drives
Q2 just at the right level to hold the
output voltage constant. This output

voltage can be varied with potentiome-
ter R3, which should be set around
6000 ohms for a 40-volt output.
Measurements show that diode D1
draws about 1 mA and the collector
current of transistor Q1 is 2 mA. This
current can go much higher with a -
inch heat sink glued-on. With transistor
Q2, | used a 3, - X 1-inch steel scrap
as a heat sink, and the device ran at
about 120—130°F.
—Craig Fawcett CET, Downers Grove,
L

Nice circuit! Interesting characteris-
tics, too. Since the output voltage is
adjustable, this could be modified to
make a hobbyist power supply. The
2N3906 transistor can be replaced
with a NTE159 or SK3466. An equiva-
lent part for the TIP120 transistor is the
RadioShack 276-2068.

IMPROVED POWER
SUPPLY

By adding a bridge rectifier to a
transformer-less DC power supply, you
can double the output current capability
and cut the ripple voltage in half, with-
out changing other components. Fig.
5A is a capacitor pump-type power
supply. | have used this type before but
always with resistors. | saw this version
in the January 1997 issue of Electron-
ics Now, on page 12, and started to
think of how it works. On the first posi-
tive half cycle, capacitor C1 charges up
through the load and rectifier; any
excess charge that would raise the out-
put voltage above the Zener voltage is
shunted through the Zener. On the neg-
ative half cycle, C1 charges to the
opposite polarity through the forward-
conducting Zener, which has a 0.7-volt
drop. The size of C1 determines the
maximum output current.

+

Fig. 5B shows the changes that
were made to build my circuit. The rec-
tifier was replaced by a bridge, BR1,
and the 11-volt Zener (1N4741 equiva-
lent is a NTE5074A) was moved to the
output. That allows the charging cur-
rent of C1 to flow through the load on
both half cycles. For safety, a line-iso-
lation transformer was used when the
circuits were breadboarded and test-
ed. Table 1 shows the measured out-
put voltage and ripple voltage vs. the
load current, as the load resistance is
made smaller. Notice that the original
circuit of Fig. 5A has a maximum load
current of about 8 mA and a ripple volt-
age of 360 mV, while my final circuit of
Fig. 5B has a higher maximum load
current of 16 mA and a lower ripple
voltage of 190 mV. Also note that there
is a very sharp drop off in output volt-
age as the maximum current is
reached. The values of C1 and C2 in
Fig. 5B can be one-half what they are
in the first circuit, which could result in
a nice saving, especially when larger
load currents are desired.

—Richard W. Johnston, Troy, Mi

Such circuits also save money by
dispensing with the transformer typi-
cally used in other configurations. Of
course, caution must be used with
such circuits. All wiring from PL1
should be well insulated—and I'd also
recommend a fuse!

RING INDICATOR

The November 1996 edition of Think
Tank printed some good telephone cir-
cuits—here’s another. With each ring of
the telephone, the circuit in Fig. 6 can
drive a piezo buzzer, light an LED, trig-
ger a optocoupler, etc.—all activated
through 117 VAC outlet SO1. The ring
detector (IC1) guards against false trig-

- -— - ~
:W g!_ ' D2 i R Fis. 5B
N4004 +| €2 LOAD =
PL1 2 —_ =220 o |, | OUTRUT | AIPPLE m_rrPUTF RIPELE
1N4741 25V | HOAD 2l WG WS VOG VEME,
— o . a0 | 1028 A8 17 17
e s0 | 10 | 28 san |47
. B s |
ci . an 618 86 1054 48
39 ‘B4 0 o — -
250V : L — ]
» * b 100 1074 185
PL1 D1 o i e e
e 1Na741 il 8 it B
220 - 15.0 o} oaz 1w |
| 25V 16,05 i 0
8 = -

Fig. 5. The original “pump" -type DC power supply (A) has been modified with changes that double
the output current capability (B). The table on the right shows measured test results at Ry oap.

MAAAL aaoxioanradiobictam . oo

sojuonos|3 Jeindod ‘Z661 18qLI908(

[+}]
w



www.americanradiohistory.com

Popular Electronics, December 1997

b

gering from the dial pulses of phones
on the same line. My original compo-
nent for IC1 was a telephone ringer IC
obtained at RadioShack, which went
under the designation, TCM1512A. |
later used a TCM1536. The equivalent
part is sold as a NTE1649. Check pin-
outs for corresponding connections.
Resistor R2 can be any standard value
between 100k-ohms and 200k-ohms.
Capacitor C1 should be chosen
depending upon the ring voltage, while
for C3 use the smallest capacitor that
will hold the triac, TR1, on. Too much
capacitance may trigger the triac from
power-line spikes. The triac selected
can be any 6-amp, 400-voit device
(namely RadioShack 276-1000). An
equivalent part for the MOC3010 opto-
triac is a NTE3047.
—Jay Hawthorne, Claresholm, Canada
Thanks for all the part numbers and
values, Jay. With all the variations of
telephones across the country, it's no
wonder that one circuit cannot be used
in every location. Usually the green
telephone wire (Tip) is positive and the
red wire (Ring) is negative.

TELEPHONE HOLD

The following circuit was designed
to add a hold function to a telephone in
my basement. A call in the basement
for some reason typically requires a
trip upstairs to complete. This circuit
eliminates the run back to the base-
ment to hang up the second phone.

The telephone line in my house

.operates at approximately 40—48 volts.

When a telephone receiver is picked
up, this voltage usually drops to about
5 volts. It doesn’t take that much of a
line voltage drop to hold the line open.
The hold circuit (shown in Fig. 7) pulls
the telephone line voltage down to
about 20 volts, and is adequate to hold
the line open and give enough drop
range for disengagement when the
other phone is taken off the hook.

The 2N5064 SCR (RadioShack
equivalent 276-1067) is the key to this
circuit. Once the gate is triggered, the
SCR will conduct until the “hold” current
drops below a minimum value. When
the current drops below this threshold
of the SCR, it turns off and can be
turned back on only through a small
positive voltage on the gate. Resistor
R3 is a “drain” resistor that keeps the
gate from picking up stray noise and
switching unexpectedly. The exact
value is not critical. Resistor R2 keeps

SO1
117VAC
OuUTPUT

TO TELEPHONE
LINE

most types of indicator devices.

TO
TELEPHONE

LINE WATT 2?,2?;4
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% 500

+
- Y 8
RING | WATT

Fig. 7. Here's a handy little circuit that adds a
hold function into an existing telephone.

the line voltage from “spiking” the gate.
Again, the exact value is not critical.

To operate the hold circuit, press
and hold the momentary switch S1
(HOLD button) until you have hung up
the phone. The LED glows dimly until
the phone is placed on hook, at which
point it glows normally and you can
release S1. The phone is now on hold.
When you pick up the other phone, the
hold circuit releases and the phone
line returns to normai.

On a telephone line, Tip is sup-
posed to be the green wire, positive
polarity, and Ring, the red, negative
wire. But sometimes telephone wiring
is not done to standard and the polari-
ty is reversed. That can destroy the
SCR, so use a meter to determine the
line polarity and wire accordingly. The
circuit is small enough to put inside the
phone, and is a lot cheaper than the
add-on hold devices you can buy in
the store. It requires no outside power
and is a cinch to build. Enjoy!

—Fitz Wood, Marietta, GA

It would be neat to build one of these
around a phone-line coupler. Then you
could move the hold feature from room

waawnwy americanradinhistory com
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117VAC #f

Fig. 6. With this circuit. you will always know when the telephone is ringing. The outlet can drive

NEUTRAL

PL1

6.8KQ
5 WATT

D1
1N4003

R2
1K

*(SEE TEXT)

Fig. 8. Build this power failure light circuit and
never be in the dark! When the power fails, or the
unit is removed from the wall, the light automat-
ically comes on.

to room with you, or take it on vacation.

POWER FAILURE LIGHT

Although | have been experiment-
ing with electronics since second
grade, it was only recently, at the age
of fifteen, that [ finally began to under-
stand transistors. Using my newfound
knowledge, | devised the power-failure
light circuit in Fig. 8. When the unit is
plugged in, the internal battery
charges. When it is removed from the
wall or the power fails, the light auto-
matically comes on and can be shut off
by opening S1. Here's how it works.

When power is applied, diode D1
rectifies the input AC; and resistors R1
and R2 divide this down. A voltage
divider was chosen here over a trans-
former because of its low weight and
small size. This voltage then provides
a low-current, low-voltage trickle
charge for the battery B1. During
charging, the voltage at transistor Q1’s
base is far below its turn-on voltage,
keeping lamp 11 turned off. When
power is removed, D2 isolates Q1’s
base from ground, and R2 brings it

(Continued on page 68)
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Don’t Fence Me In!

his time around we’re going to

look over some circuits that are
designed to help Farmer McGreggor
keep Peter Cottontail out of his garden.
Mr. McGreggor took my advice and
installed an electric fence around his
garden. From that day on the farmer
enjoyed the fruit of his labor and spent
his spare time watching Peter’s family
feast and grow on a single row of veg-
etables he planted outside the fenced-
in area. For those who don’t have to
worry about “fencing-out” some critters,
you might be more interested in build-
ing some electric fence circuits to con-
fine your pets to your property without
injuring them. Either way—read on!

REAL SIMPLE FENCERS

Electric fence circuits are the main
attraction for this month’s column. The
fenced-in area can be a separate enclo-
sure within an existing fence, or a sep-
arate wire perimeter fence as part of an
existing enclosure. A typical installation
is shown pictorially in Fig. 1. The high
voltage wire must be insulated from the
fence posts. A common “do-it-yourself’
approach is to use soda bottles mount-
ed on top of angle brackets which are
secured to the fence posts. The electri-
fied wire is routed around, secured and
supported by the bottles. The soda bot-
ties offer good dielectric insulating prop-
erties, even under damp conditions.
The wire should be at a height above
ground, approximately two-thirds the
height of the animal which you want to
keep in (or keep out). Connection to the
wire from the fencer circuit should be
made with high voltage-type wire—
keep the run as short as practical.

Figure 2 shows a circuit commonly
used as a igniter for a gas grill or gas
welder and found in a majority of basic
fencer circuits. The heart of these cir-
cuits consists of a large turns ratio
step-up transformer that supplies the
high voltage to the electric fence.
Some start out with a 6- or 12-volt bat-
tery as the fencer’s power supply, and
others may use the local 117-VAC
power. Some even are operated with
solar energy as a charging source for

CHARLES D. RAKES

FENCE
] F:ﬁ «+—— POSTS
INSULATORS
(TYPICAL) e aEALLR
! L = FENGE WIRES
y f ﬁ.ﬁﬁy h“ﬁahm
e R : T
Ee 1 ?" T

e | !

SECURE
AREA

3
ANGLE
BRACKET
(TYPICAL)

f

S YER ELECTRIFIED :S'_"JW &
FENCE WIRE

HIGH
VOLTAGE

GROUND AREE

ROD

Fig. I. Typical electric fence installation with single high voltage wire around the enclosure perimeter.

the fencer’s batteries. But no matter
what power source is used, the output
that connects to the electric fence is
always an AC voltage.

With momentary switch S1 in its
normally open position, no current
flows in the circuit. Pressing S1 causes
current to flow from the battery through
the primary winding of transformer T1,
and after a very short time the current
reaches its maximum level. At this
point S1 is released, stopping the cur-
rent flow into the primary winding of T1.
The magnetic field then collapses pro-
ducing a high voltage pulse across the
secondary winding of T1. The 0.1 uF
capacitor serves two important func-
tions in the circuit. It prevents S1 from
arcing when released, and it offers a
return path for T1’s collapsing field cur-
rent. The transformer can be any high
voltage step-up type or even the igni-
tion coil from an automobile. You will
have to experiment as to what trans-
former works best for your application.
Some people have told me that the
ignition mechanism from an old gas-

waanar amaricanradiohictans com

Tt TO - o
FENGE

P = PRIMARY WIKDING
5 = SECOMDARY WINDING

“|SEE TEXT)

Fig. 2. Basic circuit used in majority of simple
“do-it-vourself” electrified fence circuits.

PARTS LIST FOR SIMPLE -
* FENCER CIRCUIT
(FIG. 2)

B1-—6- or12-volt battery

#r

'C1—0.1-uF, 200-WVDC mylar or

similar capacitor
Si—normally open push-button
> switch »
T1—High-veoltage step-up rans-
“former, automaobile ignition coil,
[ etc, (sea text) s
B

¥ W
&
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Fig. 4. Total solid-stare low-impedance fencer circuit.

powered lawnmower worked well for
them. High voltage at low (microamp)
current is required.

Our next fencer circuit, in Fig. 3, is
an automated version of our basic cir-
cuit. Here we've replaced the manual
switch in the basic circuit with a 12-volt
relay to do the primary current switch-
ing. The IRF530 N-channel MOSFET
is connected in an electro-mechanical
oscillator circuit that operated the relay.

Turning SPST switch S1 on supplies
power to the circuit and starts charging
C2 through R1, and the relay’s, RLYT,
normally closed contacts 5 and 8.
When the voltage across C2 reaches
about 8 volts, Q1 turns on pulling in the
relay. The relay remains operated unti!
C2 is discharged through R1, R2, diode
D2, and relay contacts 6 and 8. Once
the capacitor discharges below Q1’s
turn-on voltage, the relay drops out and
the cycle repeats. The value of R2,
which is paralleled with R1 through D2

during the discharge cycle, determines
the relay’s operated on-time. This time
should be set to allow T1’s primary cur-
rent to reach its maximum level, and
then allow the relay to drop out. If the on
time is set too short, the transformer’s
output voltage will not reach its maxi-
mum level, and if the on time is set too
long, energy will be wasted in T1's pri-
mary terminal. Relay contacts 1 and 3
replace the switch contacts of the basic
circuit.

The circuit's timing can be changed
by varying the values of C2, R1 and
R2. To speed up or increase the num-
ber of output pulses per minute, lower
the values of R1 and R2, and to reduce
the number, increase these values.
Also the value of C2 can be increased
to slow down the pulse rate, or
decreased to increase the pulse rate.
The relay’s on time can be changed by
varying the value of R2. Larger resis-
tors here will increase the on time and

PARTS LIST FOR AUTOMATIC
SIMPLE FENCER CIRCUIT
(FIG. 3)

B1—12-volt battery

C1—0.1-uF, 200-volt mylar or similar
capacitor

C2—10-pF, 25-WVDC electrolytic
capacitor

D1, D2—1N4004 diode

Q1—IRF530 N-channel MOSFET
transistor (equivalent NTE66)

R1-1-megohm, “-watt, 5% resistor

R2—470,000-ohm, “.-watt, 5%
resistor

RLY1— DPDT relay, Potter and
Brumfield, type KRPA-11DG-12

S1—SPST power switch

T1—See text

PARTS LIST FOR SOLID-STATE
LOW-IMPEDANCE FENCER
CIRCUIT (FIG. 4)

C1—0.47-uF, 25-WVDC, electrolytic
capacitor

C2—0.22-pF, 50-WVDC, disc-
ceramic or mylar capacitor

C3—470-pF, 25-WVDC, electrolytic
capacitor

IC1—4049 hex-inverting buffer IC
(equivalent NTE4049)

Q1—IRF640 high voltage N-channel
MOSFET transistor (equivalent
NTE2388)

S1—SPST power switch

T1—117-VAC transformer (see text)

smaller values will shorten the on time.
Always choose a good quality low leak-
age capacitor for C2. This is a working
circuit and is similar to some early com-
mercial fencer chargers. But read on
before deciding on a circuit to build.

SOLID-STATE LOW-
IMPEDANCE FENCER

Our next entry, Fig. 4, is a total
solid-state low-impedance fencer cir-
cuit. The low-impedance fencer is nor-
mally used in areas where weeds tend
to grow to heights that come in contact
with the fence wire. The commercial
version of the low-impedance fencer is
also known as the “weed burner”. This
feature helps to keep the fence “hot” in
weedy areas—and has been known to
start fires in some instances! So be
cautious when using this type of fence
charger.

Our low-impedance circuit uses the
primary winding of a standard 117-volt
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Fig. 5. In (A} is the waveform ar the gate of Q1.
and in (B) is the resulting high-voltage pulse
generaied as output to fence.

to 6-volt, 3- to 5-amp power trans-
former to supply the sting to the fence
wire. Three stages of a 4049 CMOS
hex-inverting buffer IC are connected
in an oscillator and driver circuit. The
oscillator’s buffered output, at pin 6 of
IC1-c, drives Q1, a IRF640 high volt-
age N-channel MOSFET. During the
positive portion of the waveform, Q1
turns on like a low-impedance switch,
taking the low end of T1's primary to
ground. This places the transformer’s
primary across the 6-volt supply. When
IC1-c’s gate voltage goes back low, Q1
switches off, the current through T1’s

primary stops, and the magnetic field
collapses to produce a healthy 200
plus volt positive pulse. Fig. 5 shows
the expected time waveform at Q1's
gate and the output pulse that makes
the fence “hot”.

If you have any doubts about this
type ot fencer being a good shocker,
try the following example. Take about
any 25 watt or larger 117-VAC trans-
former and connect one of the primary
leads to a 6-volt DC power source ter-
minal that's capable of supplying at
least 10 amps. Take the other primary
lead and wipe it across the other ter-
minal from the power source, and note
the bright blue flame that follows the
wire. One thing for sure is you don't
want to be touching both leads at the
time you make the disconnect—it will
be a shocking experience that you
won't soon forget!

If you build the low-impedance
fencer circuit, be sure to ground the
inputs of the unused inverters (pins 9,
11, and 14). Real strange circuit oper-
ations can occur if any unused gates
or inverters are not tied to either bat-
tery positive or battery negative sup-
ply. What usually happens is the circuit

<@ o"o————>+12

S
' C2
470 I
= D1 b
1N914 0 =
>t 500K
D2
1 1NS14
5 4
g 2 o 4w TO FENCE
IC1-a ci1 R1 IC1-b
1/6 4049 | 10 220K 1/6 4049*
)]
7 IRF640
*(SEE TEXT)
Fig. 6. High-voltage pulse-1ype circuit used in majority of commercial fencers.
TO
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- . 1K
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Fig. 7. High-voliage pulse-tvpe commercial fen

cer circuit powered from the local AC electric

source. An isolation transformer is also included for safety.

works great at first and then slowly
declines into a Murphy’s holiday.

COMMERCIAL-TYPE OF
FENCERS

Our next two fencer circuits are of
the high-voltage pulse type that are
similar to the majority of the commer-
cial fencers in use today. The first cir-
cuit, Fig. 6, operates from a 12-volt
battery and is a good choice for a
remote location that is away from the
AC power. Three inverters of a 4049
hex-inverting IC are connected in an

PARTS LIST FOR HIGH VOLT-
AGE, PULSE-TYPE FENCER
CIRCUIT—DC DRIVEN (FIG. 6)

C1—10-pF, 25-WVDC, electrolytic

capacitor

C2— 470-pF, 25-WVDC, electrolytic
capacitor

C3—0.1-uF, 50-WVDC, disc-ceramic
capacitor

D1, D2-—1N914 silicon diode

{C1—4049 hex-inverting buffer iIC
(equivalent NTE4049)

Q1—IRF640 high-voltage N-channei
MOSFET transistor (equivalent
NTE2388)

R1—220,000-ohm 'A-watt, 5%
resistor

R2—500,000-ohm potentiometer

S1—SPST power switch

T1—Auto ignition coil

PARTS LIST FOR HIGH-VOLT-
AGE, PULSE-TYPE FENCER
CIRCUIT—AC DRIVEN (FIG. 7)

C1—4.7-uF, 200-WVDC, electrolytic
capacitor

C2—10-uF, 200-WVDC, electrolytic
capacitor

D1-D4—1N4006 silicon diode, or
suitable full-wave bridge module

D5—47-volt, 1-watt Zener diode,
1N4756A (equivalent NTES5088A)

F1—1-amp fuse

Q1—6-amp, 400-volt SCR
(RadioShack 276-1020)

R1, R2—1000-chm, "s-watt, 5%
resistor

R3—5000-ohm, 10-watt power
resistor

R4—25,000-ohm potentiometer

S1—SPST power switch

T1—117/117-VAC isolation
transformer, 20-watt or larger

T2-—Auto ignition coil
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oscillator buffer circuit that allows the
output pulsewidth to be adjusted to fine
tune the fencer’s output circuitry for
efficiency and output voltage. The pos-
itive portion of the signal at Q1's gate
causes the MOSFET to switch to
ground, which in turn ties T1's primary
winding across the 12-volt source.
When the gate signal goes low, the cur-
rent through Q1 and the transformer’s
primary stops, and a high voltage pulse
is generated across T1's secondary
winding. The simplest way to adjust
potentiometer R2 for maximum output
and circuit efficiency is to set R2 to its
mid-position, connect a DC current
meter in series with the fencer circuit
and power source, and position T1’s
output lead about "%-inch from ground.
Adjust R2 for the best output voltage
with a minimum current flow.

Our last fencer circuit, see Fig 7,
also is of the high-voltage type that is
powered from the local 117-VAC
source. Many of the commercial
fencers that are powered from the AC
work without an isolation transformer.
Ours, for safety reasons, uses a 20-
watt or larger 117/117-VAC isolation
transformer for T1.

The circuit operation is as follows.
The DC operating voltage comes from
the output of the bridge rectifier made
up of diodes D1-D4 and filtered by C1.
Capacitor C2 charges through R3 to
about 125 volts, which also supplies
current through Zener diode D5, R1,
and R4 to the gate of the SCR, Q1.
When the gate voltage rises high
enough to fire the SCR, C2 is dis-
charged through the primary of T2,
causing a high voltage pulse at its sec-
ondary winding. The pulse rate and out-
put voltage are controlled by the setting
of potentiometer R4.

The output transformer used in our
last two circuits are auto ignition coils,
which will produce a very high output
voltage at low currents, and work well
for short fence runs. If a long fence run
is desired, a better choice of output
transformer would be one designed by
the commercial fencer companies.
Non-operating fencer components can
usually be had for the taking, or at
maximum of a few bucks each, at a
repair station, junk shop, or even at a
yard sale.

Time to close again for this visit.
Have a high-voltage good time and
keep all body parts away from the out-
put terminal. |

THINK TANK
(continued from page 64)
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Fig. 9. This simple circuit functions as a power
supply inverter. Use it to supply the negative volt-
age for bipolar op-amp configurations.

above the turn-on voltage. This volt-
age results in Q1 conducting and 11
lighting. Switch S1 is used to turn off
the light. Capacitor C1 serves to keep
Q1 turned off when the pulsating DC
from D1 is at 0 potential. If you fre-
quently experience brief “dips” in
power, and want the light to remain off
during those times, increase the value
of C1. The component values are not
critical. The TIP120 transistor can be
replaced with a RadioShack 276-2068.
For the battery, B1, | chose the
RadioShack NiCd pack (3.60V, 280
mAh) to light 11 (which is rated at
2.25V, 0.25A), although any other
combination would be fine. Just make
sure D1's PIV is 200 voits or above.
One final note, because this circuit is
not isolated from the power line, make
sure all connections are well insulated.
—Alex MeVay, Old Greenwich, CT

I like this circuit, Alex—and your
good use of your new knowledge!
Placing more batteries in parallel can
make the unit last longer, although the
charging time would increase.

SUPPLY INVERTER

The simple circuit in Fig. 9 uses an
NES555 timer IC to provide a negative-
supply voltage for op-amp circuits, etc.
The open-circuit output voltage, Vg,
is about 1 volt less than the positive
supply (+V ), but with reversed polari-
ty. Add a 3-terminal regulator (such as
a 79L05 for -5 volts) if better regulation

waany, ameoricanradinhictarns com

is required. External totem pole tran-
sistors are not required because
they're included in the NE555.
—Fred Nachbaur, Nelson, Canada

Voltage inverters always fascinate
me. The idea of using a positive supply
to do work that results in a negative
voltage seems almost like magic. For
the curious, Maxim Integrated
Products (120 San Gabriel Drive,
Sunnyvale, CA 94086; Tel. 408-737-
7600) features some neat inverter
chips.

Well, now it’s time to close the vault.
If you'd like a chance to win a book,
send in a schematic with a full descrip-
tion of how it works to Think Tank,
Popular Electronics, 500 Bi-County
Bivd., Farmingdale, NY 11735. Send in
enough submissions to fill a column
and you'll also receive a Motorola
MC1010L chip and an electronics kit.
Hope to hear from you soon. |
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Special!! All 3 above, Only $59!

* Slot Machine Masters % Subliminal Mixer/ :
Amps (Ultrasonic/ Infrasonic) % TENS & Hear- | As reported on “60 MINUTES"! How devices
ing Assistors & Electronic Dowsers #Shriek | can sfow down (even stop) watt-hour meters -

Modules % Ghost Detectors # Vortex Genera- | ywhile loads draw full Devi 1 4 :
) t - power! Device plugs ~ . . R R 1T
1S Aliepirgnciasices &sa:lggseﬁzc!?m into one outlet and normal loads into other outlets. ol O BIIInT
Y Describes meter creep, overload droop, etc. Plans/! . 204,
P P I (i
- S . /\% Yk i ; Describes in detail how com- | aiebeldhl
il THE LG, MANUAL: External magnetic wa s(acrphed to meter) to slow down puters penetrate each other, | sy, -
. i and stop power meters while drawing fullloads. Plans. $25. and hoyEVlRUSES, TROJAN’ N i

KW-HR METERS: How watt-hour meters work, calibration, error modes | HORSES, WORMS, etc are L,
(many), ANSI Standards, etc. Demand and Polyphase Meters. Experimental 1mglemented. Dozens of computer crimé
an

results to slow and sto ters by others. A real eye-opener! $25. abuse methods and countermeasures. In-
e o e i cludes disk filled with hacker text files and

ATM crimes, abuses, vulner-
abilities and defeats exposed! Siyite vy

100+ methods detailed, include: Special! All 3 (above), Only $59! utilities, and the legendary FLUSHOT + protec-
Physical, Reg. E, cipher, PIN compromise, card 3 ) tion system. Internet advice, password defeats,
counterfeiting, magnetic stripe, false front, [:{3{¢] R [0 ; Y [ " "' VA f@'ﬁl, i, ] glossary - much more! Manual + PC Disk!
TEMPEST, Van Eck, tapping, spoofing, inside [P ege DHRE A b b /
job, super-cool, vibration, pulse, high voltage - v yﬁé@’ 3 )
others. Case histories, law, countermeasures, |Dozens of PCB's de- XESF Eavesdropping on M'ﬂf} |

—xme d® P f | TV and computer 7 -

internal photos, figures. ATMs

detailed security checklist, labeled scribed - many circuits. [~xweS
contain up to $250,000 in cash! @

Plus Call Forwarding, [i&-=7 ~\.f‘ video signals usin ¥ hdag 5,
Conferencing, Phreg. Lt S O,diia,y TV Gl BY AN ORDER OF THE MAGNITUDE $49

: 0 : : : The most comprehensive, hard-hitting, hi-tech sur-

: ==y : i History, Glossary, Diverters, Extend- scribed in detail. RanEe 1(1? 10 TKM. | /i Mook ovir writient Topics include electronic,

[ BEEP D I ‘ ers, Loops, REMOBS, Bridging Heads & | Plans include both the Consumer- | computer, cryptography, chemistry, weaponry,

ANU/ LLTA Gor Optocom, 3ed Party and many | ronics Tempest and the riginal Top | comng, heigy, Chenent, evcnge sain, G

o et now Pagers |L UL other non-box methods - more! §29. Secret Van Eck designs! More! §29. | B e ot 0 O e confIiet emvironmonte Moref)
work, different types and uses, g =ams . 12y RED ARD /"A] MIND CONTROL $29

frequencies, advantages over [a&=; gn}"‘, ) " A R Fear increases over EM and ultrasonic mind control tech-

and uses with cellphones, and
tips and tricks. How Pagers are hacked and | All the known ways
countermeasures. Includes plans for a Personal | answering machines
Pocket Paging System (xmitter and receiver). | are hacked to listen to
and erase messages,

nologies - especially implants{ Man{ have been victim-
ized. Learn shocking truth about this bizarre phenomena!
THE PLACAK REPORT $29

How to read and decrypt the magnetic flux-reversals on

popular credit/debit card magnetic stripes. How todeter-
mine the PIN, bank number, more! No hardware needed!

Completely describes
every known means [ X
of credit card fraud [, "o
and scams. How it's Liaizad
done, how to protect

f g { and to convert them into mini- n
b " Sl 7 e, J VMBs. Plus countermeasures - protect ROUrsel and countermeasures: $29. HIGH VOLTAGE DEVICES $29_
i ! f . an evice plans: Stun Gun, Taser, Prod, Cane,
Describes in detail how Fax yourself L S GO ) yk | i\ .\\ Fhst{er, Blaster, Za’;)per, Radar Jammer, Jacob’s Ladder,
Machines are hackedw anad Ry D REA MASC ]L ‘\"_ Fence Charger, Geiger Counter, Fish Stunner, much more!
o/
countermeasures. Includes G3 [(35ix. ALLER ID & A A Cheaters Guide to | ¥ RADIONICS MANUAL $29

Fax protocols, commo param- Gaming! [ncludes: The J, fil&! 'f( Exciting electromagnetic therapeutic, diagnostic devices

eters, compression algorithms, Class 1 & Details on how the ¥ Rule§ of Cheating, (mostly experimental). Descriptions, plans, availability.
Class 2 commands, Spy Fax Switcher, Fax Serv- work and dozens of ef- Blackjack/Poker/ Slots — o
ers, FODs/FOCs, and Makeup/Terminating fective ways of de(sat- Cheats, Card Tricks, Inside ) ' D@ e
Codes. And insights into designing Fax inter- [N Caller ID, ANI, .69/ Jobs, Surveillance, Cheat Devices, much | . 3
ception devices and modifying existing Faxes , Call Blocking,*67 etc. Also i more! Written by a gam_m{pmfesswnal.’
into Stealth Faxes. Eye-popping and invaluable! describes Caller ID, Orange, Beige, | Learn tricks that win big bucks! $18.
Cheese & CF Boxes, ESS, 557, E-911, vari- 2 -
P N ous Class services, CN/A, Non Pub DA, v < 5 d
CAMA, DNR, 800-ECR, Diverters, LD LY B K i p”
: Extenders, Centrex - much more!  §19. ‘ - » ] ]
PBXs are hacked to the tune of = A S E F 5
about $8 Billion/yr! "PBX 0 i ,, B ~
Hacking" exsoses all issues DD » VI -
relating to PBX hacklng, in- Learn how they are ’ B ;
cluding countermeasures. This manual reprogrammed and ' i 3
was featured in Forbes Magazine! Shocking! P ili
cloned. Vulnerabili-
D f 0 ties, scanning, con-
g g | ol Gata fomats, freq ALL-NEW TOP SECRET
L L Wl 0 | anc chanoel allocations, roaming |~ CATALOG, FEATURES
xposes how Voice Mail Box _ R .
sys'iems are used and specific [— 4] | than any competitors' manua)l! $59 200+ EXCITING : %
waystheyarehacked. (TR A CKER Hi-TecH PropucTs! :
ncludes A " A g 2. 1 _— e
ggg{il&}( BlXtZGEJJESlS, RS¥$, S 100s of the best eye-popping articles MAIL *3, OR *l WITH ORDER! = ] &
AM, EZ, AUDIX, SYDNEY, PHON i - S8
MAIL, CINDY, SPERRY LINK, etc. A must for | ASC 1 ter. ' coorrevers o oner:| ORDER TODAY! 52
all users, hackers, and security personnel! hackerdom! On 3 HD PC%)is{‘sy f,’;y, .

www americanradiohicetoryy com e
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*Hobbyists

#22-1780

9%"

Crimp Tool
Very popular tool for
automotive installation work. Crimps
solderless terminals from 10~22AWG,
With heavy duty wire cutter in the
nose. Regular price $8.99

85 Channel

Cable Convertor
Includes last channel recall,
channel memory, switched AC outlet
and sleep timer. Remote requires
two AA batteries

(MCM #290-070).
Regular price $59.95.

Mini Speaker
Microphone

Combination speaker/microphone is
compatible with ham radios from ADI,
Alinco, Standard, Yaseu, Radio Shack,
ICOM and others. Measures less than
2%" x 1%" x %" and has 24" coiled cord.

Regular price $18.95.

Order # Plug Type
111-4011 For most models
111-4012 For Kenwood

Ceramic Disc

Capacitor Assortment
200 short lead ceramic disc
capacitors. Voltages and values
will vary. Voltages range from
16~1000V. Values range from
1pF~.1mF. Regular price $6.95. *

Treated Woofer

Rubber surround, reinforced
cone and 1" voice coil provide
48Hz~6KHz response and
60/100W RMS/peak power
capacity. 8ohm. Regular
price $9.99

eService Technicians

The Source For All Of Your
Electronics Needs

MCM Electronics®

eEducators einstallers

To take advantage of these prices, you must
supply this special price code:
SOURCE CODE: POP47
SAME DAY SHIPPING! Orders in by
5:00PM (your time) shipped same day!

Prices effective October 16 through December 5, 1997.

#72-2055

TENMA’

Features 3% digit LCD display, DC voltage
measurement up to 600V, transistor, diode
and battery test. Also measures AC voltage to
500V, DC current to 2A, and resistance to
2000Kohm. Holster, manua!l and test leads
included. Requires one 9V battery.
Regular price $31.95

#72-2010

3 Amp
Laboratory
Power Supply

Precision adjustable power supply

provides regulated voltage and

current for a variety of power and

! service applications. Output is
adjustable from 0~30V, 0~3A, Large

panel meters display voltage and

current. Regular price $189.00.

BATTERY

PRiSAL 4

Sealed Lead Acid 12V Batteries
CSB Prism line of sealed lead acid batteries for UPS,
emergency lighting and many other backup power
applications. Perfect replacements for higher cost sealed
lead acid batteries.

Order # Amp Hour (W) x (L) x (H) Lbs.  Reg. Now

29-1910 4 2.75 365 4.02 3.96 % $13.95
291915 7 256 685 3.70 5.50 1,14’? 18.95
29-1935 48 545 9.35 9.35 32.00 00  99.00
29-1940 60 6.60 1025 9.35 43.00 14200 125.75
29-1945 84 6.7512.91 9.81 61.00 1/84/06 166.50

.. 1-800-543-4330

www.mcmelectronics.com

Hours: M~F 7 a.m.~9 p.m.,
Sat. 9 a.m.~6 p.m., EST.

MCM ELECTRONICS®

B850 CONGRESS PARK DR.
CENTERVILLE, OH 45459
A PREMIER FARNELL Company

SOURCE CODE: POP47

CIRCLE 153 ON FREE INFORMATION CARD

____wawwaLamericanradiohistorv.com =

sowos09(] seindod /661 19qweoeg

~
(7]


www.americanradiohistory.com

Popular Electronics, December 1997

~
Py

$60 an hour
and more!

Are yov overpaying . . -
« « « your cable company?

>’

Youuroif...

« « » you are leasing their
equipment.

* Forest Electronics, Inc. offers a complete line of
New Cable Decoders and Converters that
are fully Compatible with your cable system.

e All systems come with: Remote Control, &
Parental Guidance Feature. Volume Control
is also available.

o All Equipment is fully guaranteed & comes
with a 30 day money back option.

For More Information Call Us 24 Hours a Day At:
800-332-1996

FAX: 813-376-7801

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “ticket” to thousands of

exciting jobs in Communications, Radio- -

TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School

This proven course is easy, fast and low

cost! GUARANTEED PASS—You get your

FCC License or money refunded. Send for

FREE facts now. MAIL COUPON TODAY!
Or, Call 1-800-932-4268 Ext. 240

----------------------1

commanD PRODUCTIONS
FCC LICENSE TRAINING, Dept. 240
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME
ADDRESS —
CITY STATE ZIP

gl

----ﬁ

PIC our brains!

The PIC-MDS micro-
controller development
system will teach you
how to use the power-
ful mid-range family of
PIC® microcontroliers
in your designs. The
included program ex-
amples use the built-in
features of the PIC-
MDS development
board to guide you from &

simple programming concepts to keypad scanning, RS-232 serial
/0, LCD display, A/D conversion, interrupts, and much more.

The PIC-MDS Professional Pack includes: f\EY:\EHE IR

* PIC16C711 & 16F84 microcontrollers
* EPIC Programmer & PM assembler

Hobbyist Pack $199
P (Kit, no ZIF, 16F84 only)

+ detailed training manual with disk Quick-MDS $69
* in-circuit programming cable & socket (prototyping system)
+ ZIF socket « buffered LED port indicators PicBasic $99

+2 X 16 LCD display « 2 anatog pots + RS-232 port

+ 256 byte serial EEPROM - crystal/resonator socket

+ 5V & variable DC regulators « cables & adapters

+ all 1/O pins on screw terminals & PICBUS connector
« all code examples in Microchip and Parallax™ syntax

L

Al pnices are In $UUS Add $15 lor
shipping. Canadian & intematcnal
arders call or ses web for pricas.
PIC is a registered trademark of
Microchip Technoiogy Inc. in the
USA and other countries. Parallax rs
a trademark of Parafiax. Inc.

172 Harvard Road
Waterloo, ON N2J 3Vv3
CANADA
+1:519-886-4462 (ph.)
+1:519-886-4253 (fax)
support@siniusmicro.com

microSystems

Visit our- Web page: http://www.siriusmicro.com

www americanradiohistorvy com
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ELECTRONICS & MORE

4 Way Speaker Switch

Control up to 4 pairs of speakers with this
compact speaker selector switch. Features
circuit protector, heavy duty rocker switches,
spring loaded terminals, and silver plated
switch connectors. Includes one pair of
amplifier inputs. Load to amplifler Is
minimum 4 ehms (with 8 ohm speakers) or
220 ohms with all speakers switched off.

-
X

Net weight: 1 Ib. »
WAS NOwW
#P0-309-030 . sz §15%
: \.\0‘
“The Sound Bridge” FM Stereo “\—,_\N
Wireless Transmitter e

The Sound Bridge is a
mini FM wireless transmit-
ter that can be used to
broadcast stereo sound
from any audio source like
portable CD players, TVs,
electronic games, CD-
ROM, even computer
soundcards, to your home
stereo receiver! Adjustable from
89 to 95.5 MHz.

#P0-249-220

Weller Professional Irons

Perfect for a variety of electronic solderin?1 work, this top quality iron features a
long life, double coated tip and a quick change, plug-in heater element
Lightweight handle includes a comfortable cushioned grip. Net weight: 1/2 Ib.

#PO-372-110 (25 W) oococesercccrscrrrrsrsressnssssissssss $30%, $28%° .,
#P0-372-112 (35 Walt) weoomnnrrcernans F— s3sv,  $34%

.

»

— UNBELIEVABL

-

“The Woofer Tester”

Peak Instrument Co. proudly
introduces “The Woofer Tester”. Just
ask any loudspeaker englneer, and
they will tell that the only way to
design enclosures of the correct size
and tuning is to measure the Thiele-
Small parameters for the actual
drivers to be used. The reason?
Manufacturers published specs can
be off by as much as 50%! But until
now, measuring the parameters
yourself required expensive test
equipment and tedious calculations,
or super expensive measurement

systems ($1,200 to $20,000). The d z

‘Noofer T(ester changes alt t?lat " A

Finally, a cost effective, yet extremely accurate way to derive Thiele-Small
parameters, in only minutes! The Woofer Tester is a combination hardware and
software system that will run on any IBM compatibie computer that has EGA or better
graphics capability and an RS232 serlal port. The Woofer Tester will generate the
following parameters. Raw driver data: Fs, Qms, Qes, Grs, Vas, BL, Re, Le, SPL @
1W/1m, Mmd, Cm, and Rm. Sealed box data: Fsb and system Q. Vented box data:
Fsb, ha, alpha, and Q loss. The Wooter Tester system includes hardware, test leads,
serial cable, AC wall adaptor, detalled instructions, and software.

#P0-390-800

900 MHz Wireless Speaker System

@ 900 MHz technology sends slgnal

$249%

up to 180 ft., through walls, floors
and ceilings.

& |deai for use as rear surround speak-
ers or for adding wireless sound to
every room in the house!

@ Full range, bass reflex design with
buitt-in high power, fow distortion
amplitier.

@ Weather resistant cabinet for
outdoor use.

@ Selectable battery (six C size for

each speaker) or AC operation,
adaptor included. Buiit-ln recharging circuitry for ni-cad battenes.

@ System includes: 900 MHz transmitter, wireless speaker pair, AC adap-
tors, and all cables necessary to hook up system.

& Limited avaitabitity. @ Net weight 9 ibs.

& Frequency response: 20-18KHz.

95
#P0-319-030 .occvvvercmeemmmssassanscnssremmsssmseas s sessssssssses $169%,,.,

Home Theatre In-Floor Subwoofer

To fully appreciate the potentiai of movie soundtracks, a dual voice coil
subwoofer is a must! Many flim special effects are extremely demanding in the
low lrequencr range and require a subwoofer

that can duplicate explosions, earth-

quakes, even the footsteps of
Tyrannosaurus Rex! This
subwoofer fits the bill by featur-
ing a 10° dual voice coil woofer
for true sterso operation and
high pass filters for your main
speakers. The most unique fea-
ture of this subwoofer is the fact
that it is designed to be mounted
in between the floor joists in new
and existing home constructions.
Simply mount the in-floor sub to the
joists ‘and mount a heat register grill
above oﬁening in subwoofer front enclo-
sure. The subwoofer is now totally out of
view and ready to rumble!
installation manual.
Specifications: 10° dual voice coil treated paper
cone woofer with poly foam surround @Frequency re-
sponse: 30-100 Hz @Nominal impedance: 8 ohms per
coil @Power handling: 100 watts RMS channel/140 watts
max @SPL: 89 dB 1W/1m @Dimensions: 27° D x 14-5/8" W x
9" H @Net weight: 29 Ibs.

HPO-300-8485 ....voorrvusenriemrossessssescsmsreesssssssansssesssessessesinss $139%

includes detailed

EACH

|

@30 day money back guarantce 4$20.00 minimum order
@We accept Mastercard, Visa, Discover, and company C.0.D.
orders €24 hour shipping @Shipping charge = UPS chart rate
+ $1.90 ($5.00 minimum charge) @Hours 8:00 am - 8:00 pm
ET, Monday - Friday :00 am - 5:00 pm Saturday. Mail order
customers, please cali for shipping estimate on orders ex-
5 ibs. @Foretgn destination customers please send
S. funds for catalog. €4Quantity pricing available.

VISA l

1-800-338-0531

340 E. First St., Dayton, OH 45402-1257
Phone: 937-223-0173 4 Fax: 937-222-4644
E-Mail: sales@parts-express.com
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SMALLEST

Wireless Video Transmitters

Used by hundreds of hobbyists and
professionals alike in R/C models,
Robots, Surveillance Video, movie
Special Effects, and Law Enforcement.

“... previously, | used expensive wireless units from
Peico, MVP, and Supercircuits. Nothing approaches
the VidlLinks in power, picture quality, size, and
value. Thank you." R. Leslie, CCTV Installer, NY.

"The best... Incredible color, resolution... very easy

to use... cool." P. Davis, Movie Props, CA.

Actual Size!!!

Live Remate Video From $99.00

e Full 100 mW RF Power. Range 500ft. to 1/2mile e
® Crystal Controlied
¢ High-Resolution Full Color/ B&W video
e Fully epoxy encased- no exposed components e
® Fully assembled- only two wires to attache
¢ MONEY BACK GUARANTEE. ®

Training and Control System shows you how
to program by example. Examples &
exercises in the Self Instruction manual
take you from writing simple programs
to controlling motors. Start out in
Machine language, then move on to
Assembler, & then continue on with
optional C, Basic, or Forth Compilers.
This trainer can be used stand alone via
the keypad and display or connected to a PC )

with the optional upgrade ($49.95). The Upgrade includes: an RS232 serial
port & cable, 32K of battery backed RAM, & Assembler/Terminal software.

* Measuring Temperature

Using a Photocell 1o Detect Light Levels

Making a Waveform Generator
Examples Constructing a Capacitance Meter
Include: Motor Speed Control Using Back EMF

Interfacing and Controlling Stepper Motors

Scanning Keypads and Writing to LCD/LED Displays
Bus Interfacing an 8255 PPI (new)

Using the Primer as an EPROM Programmer

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested
is $169.95. Please add $5.00 for shipping within the U.S. Picture shown with
upgrade option and optional heavy-duty keypad ($29.95) installed.

11 EMAC WAy, CARBONDALE, IL 62901 ]2
618-529-4525 Fax 457-0110 BBS 529-5708 YEARS
World Wide Web: http://www.emacinc.com QESERVICE

e & & & & & s o

VidLink 100: 100mW Power- upto 1/4 Mile
$199.00 New! High-Power!

VidLink 15: 15mW Power- upto 150 Feet
$99.00 New! Low Price- Same Size!
Covert Camera: 1 1/4" sq. Pinhole Lens
$169.00 Pro Grade Japanese Quality!
*** Audio Module Now Available. Call. ***
Check/MO, COD +$5.00, S&H $5.50

AFGIS #671-1225 E. Sunset Dr.

RESEARCH Bellingham, WA
S 4 98226-3529 USA

1-604-224-0416

Visit our virtual catalog on the INT@HNE Tat:
http://www.lynx.bc.ca/virtualspy

TURN YOUR PC INTO A
DIGITAL STORAGE OSCILLOSCOPE!

Thealinew [EL— Fesponsive DigisiStompe bwiioeope___[o[=)
pc. | T [ E— i —
MultiScope = = d i i
2 [
10Mhz
analog
bandwidth! -
Os
&2
At right: §",, .
Actual M Pt vM
scope T | 8Em
screer as : gé“':
seen on Z e
your PC T
monitor Leed % (aedT27ED) ™ uack heq.

FEATURES:
. Dual channel; external triggered
. Digital storage; Windows based
Connects to PC parallel port
. 20Megasamples/sec sampling;
10Mhz max. analog bandwidth
5. 8 bit resolution/ 8K RAM buffer
6. Prog. gain: 10v/div to 1mv/div
7.
8.

ENERN NI

ane 2

081 remars

° 'y -y 9 @
ﬂ&w et — PC MuliScope 2"
For industrial, educational, hobbyist,

Spectrum analyzer (fft tion
auto, and audio test & measurement P yzer { ) func

Strip chart recorder function
$399 + S/H. Visa/MC/Check OK 9. TTL output for control app's
Add $99 for source code option 10.Visual Basic source code avail.

The top choice of corporations, universities and scientists worldwide!

AMAZE ELECTRONICS CORPORATION

amaze@hooked.net www.hooked.net/users/amaze

Phone: 800-996-2008 Fax: 408-374-1737

www americanradiohicetorvy com -
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CALL NOW FOR YOUR FREE CATALOG

1-800-325-2264

@ nrmcm RGA

8o

r&akeme Construction * 1/8

Qrder Ne 51-1055
/HOT PRICES ON POPULAR SEMI'S *\ €o1 DER PASTE | | pacees protonns

Power Products

Order # Brand Min Price § ) ::; ;‘::;ﬁ"g Remote Controls
BU-208  TESLA 10 $1.49 + noUcontont 50g || Cabte assembly
BU-208/0 TOSHIBA 1 3.48 VCR Heads

2N-3055 TESLA 10 0.29 Order N# 51-1920 || power Supplies

2N-3773 TESLA 5 1.20 ‘ Soldering tools
25D-1398 SANYO 10 1.39

Serniconductors
Security Product

D

st 92¢ “Z_ || Educational kits
2SD-1650 SANYO 5 0.99 v. 2
STR-30130 SANKEN 1 2.66

TA-7777N TOSHIBA 1 525
DA-2005 _SGS S5 149

‘Over 30,000 items
to choose from

| Cellular Accessories

Frequency Counters
18 Ca- Audio Accessories
Microwave Accessories
_/ | Telephone Accessories

,-,,-' L o

Headphones Tyners - AR ECL L -
Cleaning kits Triplers emenioa mamevox J40E (. d % -
Telephones  djer Tires nfle w5 g
Connectors  Flybacks e
CATV/MATV  Lanterns @ 4

;ermi:ﬂ Pinch Rollers 5 - ’

witches Clips & Ties el
Speakers Mu‘;ﬁme(ers B fem.

Boombox Chemicals mm—:—

Resistors Anlennas

Baiteries Microphones

Fuses Capacitors
Tools And many

Idlers many more

Belts

UNIQUE REALTIME OSCILLOSCOPE BUILT-IN

FUNCTION GENERATOR  2-CHDUAL TRACE
1 MHZ FUNCTION GENERATOR

output waveform frequency up to 1MHz

Specifications: Vertical deflection: + Bandwidth: DC coupled (DC to 20MHz normal), AC coupled: (10Hz to 20MHz
normal) * Deflection factor: SmV/div to 5V/div in 10 calibrated steps of 1-2-5 sequence * Rise time: 17.5ns or less

Horizontal deflection: « Time Base A: 0.2us to 0.25/div in 19 calibrated steps. 1-2-5
sequence » Uncalibrated continuous control between steps of at least 1: 2 5.

&

Features: * Wider than specified frequency response + High deflection factor of 1mv/div. « Wide dynamic range up to
30MHz without waveform distortion * Aigebraic sum of CH1 and CH2 « Low drift with compensation circuit * Superb trigger
sensitivity » Maximum sweep rate of video signais with internal TV sync. separator « Jittiess trigger circuitry » CH1 signal
output terminal available * Variable trigger hold-off « High precision X-Y phase difference measurement up to 50kHz «
Built-in function gensrator with BNC output of 50Q and TTL * Three kinds of waveform are available with 50Q output Flat

The most popular
VCR ALIGNMENT TOOL KIT

* VCR Head pulley
Retaining ringremover
Spring hook

Micro screwdriver

Hex key set

Fitted viny!

Soft zippered case

7 Assorted head & guide aligner
« Dimensions: 91/2"(W) X 121/4"(L)

.

.

Order N= 50-888

Order N¢ 50-820

UNIVERSAL
AUDIO/VIDEO REMOTE

« Controls basic functions of TV, VCR,
cable box, and CD or laser player

» Ergonomic designl Main buttons are in
line with natural thumb motion « Two-minute
memory allows time to replace batteries without
reprogramming * Programming reminder sticker
inside battery compartment *Sleep time for 60, 30,
or 15 minutes (according to your TV) « Set key
recessed to prevent accidental deprogramming

« Requires four AAA Batteries (not included)

Order N¢ 82-1055

MAGNAVOX

Smart. Very smart

» Cable (11 brands)

*VCR (68 brands}

* TV (77 brands)

* Compact disc

and Laser Disc
(94 brands)

Ry B
« 3 Reversible screwdrivers (Small-Flat-Fillips) %Eﬁl"g\g _{

DIGITAL MULTIMETERS DALCO

* Overload protect 1000V DC or peak AC on all other ranges * Input
impedance 10MQ ¢n all ranges * Base accuracy range £ 0.5 % to £
1.0 % * Resistance 20082, 2K, 20K, 200K, 2M, 20M » Audible continu-
ity response lower than 50Q * DC Voltage 200mV, 2V, 20V, 200V,
1000VAC Voltage 200Mv, 2V, 20V, 200V, 700Vs Dim. : 6.75"(H) x

3.33"(W) x1.15%D) R o A
> $19.% =

Order N2 50-850 &12 ‘9,\.—*

TUN-O-WASH ( 12.5 Oz aerosol ) ®

Fast drying electronics grade cleaner for
tuners, controis and PC boards.
* Designed for cleaning and

(CFC Free)
degreasing consumer electronics
+» Cleans in one step, no rinsing

L}
< 2135
=" ¢750 =
&11 o .
required » Contains no ozone L) .

depleting compounds HCFC free * Not for use on energized

equipment * CFC and
Order N2 30-0100
FLYBACK e |
TRANSFORMERS > $14.5_Q =
'%LLMF‘._\
Replaces

GOLDSTAR 154-074R Order N2 63-850

TEMPERATURE CONTROLLED

SOLDERING STATION

» Voltage Input: AC 110V {or 220V} 50 HZ/
60 Hz » Power Consumption: 35 W

*» Operating Voltage: AC 24V Warm-Up Time:
40 sec. * Ceramic Heater Element

*» Temperature Indicator °C

» Digital LED Display » Heat Sensor At
Element Tip * Controlled range from 150°
To 420°C Fused Circult * Low Power
High Effection-Compare with the
malority it requires only 1/2 of
electricity low consumption

Order N2 51-1000

DALCO ©

6-PIECES PRECISION
SCREWDRIVER SET =
* Three flat head : 2.4x75mm, 3x100mm, 3.8x150mm

« Three Phillips : No. 0x75mm, No. 1x100mm, No.1x150mm

*» A screwdriver with three sections,

precision production with long life to be used.
» Avallable for fixing and combination of computer T8

set, communicated instrument, ratio, camera, 7 “ﬂ
\/\
New

glasses, clock, watch and kinds of precision units. S{ 5 LZ
Order Ne 50-1040 s';si/vx'-""

5 F4L225 N. W. 72nd AVE MIAMI, FLORIDA 33166 TEL: (305)716-1016 FAX : 594-6588

e
Ao -
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< ATTENTION CABLE VIEWERS

CABLE VIEWERS . .get back to your BASIC Cable Needs
Call 800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT
“+ PRICE

<+ EFFICIENT SALES AND SERVICE

< WE SPECIALIZE IN 5, 10 LOT PRICING

+ ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)
+ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

BA s . c We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING—DEALERS WELCOME

E_I'EEM HOURS: Monday-Saturday 9-5 C.S.T.
MY_& It1s nat the mtent of B.E.S.W. 10 defraud any pay television operator an we will not 4ssist any Comp.any of indiviéual in donng e same
WAREHOUSING *Reter to sales personnel for specibications
CORPORATION P.O. Box 8180 s Bartlett, IL 60103 « 800-577-8775

LEADER

For Professionals Who

Know The Difference
@ Oscilloscopes
@ \/ideo Sync/Test Generators
« \Waveform Monitors/Vectorscopes
@ EFP/ENG Instruments
@ RF Signal Level Meters
@ Audio Generators & Meters =W e o w55 | 550 ) (51
& Frequency Counters ’ R——
< Meters & Bridges
< Power Supplies
@ Function Generators
« RF Generators

PR'NT;“@

Products International

Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service
8931 Brookville Road, Silver Spring, MD, 20910 * 800-638-2020 * Fax 800-545-0058

;
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CdONAT RO

RELAYS * LIGHTS * MOTORS
TEMPERATURE * PRESSURE * LIGHT LEVELS * HUMIDITY

SWITCH POSITIONS » THRERMOSTATS - LIQUID LEVELS

MODEL 30

OSCILLOSCOPES

from $169 !!!

ATC O-Scope uses printer port to turn PC-AT into
Digital Storage Oscilloscope, Spectrum Analyzer,
Freq. Counter, Logger, DVM. DC-500KHz

:WV\/\’ A /"‘".,w\mnw
Spectrum

- Print, log to disk, or export data * Single channel units from $169
« Accepts standard scope probes
» Uses standard printer port

« Dual channel units from $349
Options:

» Small and portable
+ Works with taptops
- Same day shipping

+ Probe sets
+ Automotive probes
- Battery packs

+ Made in U.S.A.
Order yours today.

800 980 9806 MC/Visa/Amex

Allison Technology Corporation
8343 Carvel. Houston, TX 77036 USA
PH: 713 777 0401, FAX: 713 777 4746, BBS: 713 777 4746
http://www.atcweb.com

M PCBZ T

- =
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Any waveform you want!

@ Synthesized Signal Generator

Starting at
Clean sinewaves DC-20 MHz with .001% accuracy!
=r:~ ¥, $79 5 .1 Hz steps. DC Offset. RS232 remote control.
& Gon ; ® Arbitrary Waveform Generator
= Quantity 1 44 Megasamples/Second. 32,768 points. 12 bit DAC
| Money back @ Function Generator
guarantee Ramps, Triangles, Exponentials & more to 2 MHz!

® Pulse Generator

Telulex Inc. model SG-100 Digital waveforms with adjustable duty cycle

O\

InVExt FM, PM,

DC to 20 MHz linear InVExt AM, SSB, Ramps, Triangles,
and log sweeps Dualtone Gen. BPSK, Burst Exponentials
Pulse Generator Noise Arbitrary Waveforms ~ Unlimited Possibilities!
Telulex Inc. 2455 O1d Middlefield Way S Tel (415) 938-0240 http://www.Telulex.com
Mountain View, CA 94043 Fax (415) 938-0241 Email: sales@Telulex.com
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The Pocket Programmer
Lo g T $129.95

'} programmer
B that uses the
printer port of
your PC
| instead of a
internal card.
Easy to use software that programs
E{E)prom, Flash & Dallas Ram. 27(C)/
28{C)(F)/29(C){F})/25 series from 16K to 8
Megabit with a 32 pin socket. Adapters
available for MCU’s 874X, 875X, Pic, 40-
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang
and Eprom Emulator to 32K X 8.

THE POCKET PROGRAMMER

The portable

NET WATCH
(continued from page 11)

Same Name, Address & Phone # for
13 Years.... Isn’t it Amazing ?

Intronics, Inc.

Box 13723 /612 Newton St.
Edwardsville, KS 66113 Add $4.75 COD
Tel. (913) 422-2094  Add $4.00 Shipping

Fax (913) 441-1623  Visa/ Master Charge

There’s a life
to be saved right now.

Please give blood.
Call 1-800 GIVE LIFE

- +

American Red Cross

a confirming e-mail message within 8
hours of receiving your order so you
know everything's under way.

WHOLESALE GIFTS
ONLINE

If you're still security conscious
when it comes to online ordering, or if
you don't have a credit card, you might
want to try this site. Wholesale Gifts
Online lets you choose from a wide
variety of merchandise at wholesale
prices, and then mail in a check or
money order for payment (the latter is
preferred because “personal checks
may be held for 30 days to verify
funds”). Best of all, the shipping is free.

What exactly does the company
mean by "wholesale’? Well, we found
many items that should cost $19.95
selling for $12.95. Savings increase
with price, and some items retailing
in the hundreds seem to be about
haif price!

You can look for gifts under these

categories: For Cat Lovers, For Bird
Lovers, Collectable Angels, Women's
Jewelry, Stuffed Animal Friends, Dec-
orative Clocks, Daily Planners and
Briefcases, Beautiful Perfume Bottles,
Unique Candies and Holders, Products
Seen on TV, Stereos, Collectable Cards
and Comics, Designer Colognes for
Men, Designer Fragrances for Women,
Flashlights, Fun and Games, Knives
Products to Make You Safe and Sec-
ure, Products for Your Car and Travel,
and Rechargeable Batteries and
Chargers. As you can see, they have
quite a wide selection.

If for some reason you plan on giv-
ing several people the same gift, they
do have volume discounts. Buying two
items saves you 50 cents, but savings
go up. Buying six items, for example,
saves you $7.50 off the total. Check
the site for more specifics.

Have a happy Holiday Sea-
son, and I'll see you all back here next
time for a start to the New Year. Feel
free to drop me a line at Net Watch,
Popular Electronics, 500 Bi-County
Blvd., Farmingdale, NY 11735, or e-
mail me at netwatch@comports.com.

PROGRAMMING...

...with the AES learning system/

Learn MICROCONTROLLERS

EMBEDDED SYSTEMS and

IT’S TOO SIMPLE ?
PORTABLE DATA ACQUSITION
FOR WINDOWS !!!

embedded control system.

through your development
project. All programming and
hardware details explained.
Complete schematics. Learn to
program the LLCD, keypad digital,
analog, and serial 1/0. for your applications.

THREE MODELS AVAILABLE. Choose from an

Intel 8051, Intel 8088, or Motorola 68HC11
based system. All models come with;

| +32K Byte ROM, 32K Byte RAM - 2 by 16 Liquid Crystal Display <4 |
by 5 Keypad + Digital, Analog, and Serial /O - Interrupts,timers, chip- |
selects * 26 pin expansion connector » Built-in Logic Probe « Power
Supply (can also be battery operated) « Powerful ROM MONITOR to
help you program « Connects to your PC for programming or data

logging (cable included) « Assembly,BASIC, and C ‘

programming(varies with model) » Program disks with Cross Assembler
and many, well documented, program examples « User's Manuals:

cover all details(over 500 pages) « Completely assembled and ready to |
use * Source code for all drivers and MONITOR « Optional Text Book [

Call for Free Info Pack, or sce
WEB at http://'www.aesmicro.com
714-550-8094 FAX 714-550-9941

Call 1-800 -730-3232

AES 970 W. I7TH STREET, SANTA ANA, CA 92706, USA

Everything you need. From $279.
Money Back Guarantee

Extensive manuals guide you % N

...with the DACQ-25 you get a fully featured, professional
quality Data Acquistion System (DAS) for a fraction of the
cost of comparible internal computer boards and its truely
portable. Just plug it into your laptop computer and you
have a complete DAS ready to go where you really need it.
Either in the laboratory or out in the field the DACQ-25
gives you the everything you need. From onl

¢ NO Extemnal Power Required ¢ Uses Paraliel Port @ 8 Analog Inputs,
8 Dig In - 6 Dig Out e Includes Fully Featured Windows Based
Analysis S/W & C Driver Source Code @ Sampling ratesto 1 SKHz o
Log Data directly to hard disk e Two models to choose from 10 or 12
Bit ¢« NEW DACQ-PRO, 100KHz Model CALL

Base2 Computer Corporation
P.O. Box 950 Pasadena CA 91102
Call 818- 583-5525
Email: base2@loop.com
Web at http:/Avww.loop.com/~base2

www americanradiohicetorvy com e
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ALFA ELECTRONICS, INC.

- HIGH QUALITY TEST EQUIPMENT PROVIDER

AC V, O, hFE,

DMM-10 ($19.95): 3% digit, CAP-1S (349.95): 3% digit, 0.1pF- | FC-1200 d‘(s:pln s;s) 125GHz Ha.ndhcld, 8
diode, si +3V,-0. ., 50%duty; 20mF, 9 Ranges, 0.1pF resolution|  digits Oppm acc sensitivity
o e J P SmV (130-350MHz), 30mV (uomuz) 2m

2zero adjustment.

LCR-195 (389.95): 1uH-200H
(induct ), 0.1pF-200uF(Capac.),
0.01€2-20M (Xresistance)

LCR-814 (3189.95): 0.1uH-200H,
0.1pF-20mF, 0.10-20M(2, Q
Factor, 10n, zero adjust

LCR-131D (3229.95): autorange,
0.1uH-10kH, 0.1pF-10mF, ImQ-
10MQ, Q Factor, serial/parallel,
120Hz/1kHz testing mode

DMM-17B ($39.95): 3% digit, DC/ACV, contin.,
DC/ACA, Q, Capacitance hFE, diode, Freq

DMM-20 ($74.95). AC/DC (V, A), Freq, cont.,
Capac, Induct., €2, hFE, diode, duty cycle

DMM-22 ($89.95): 4000counts, bar graph, Freq,
AC/DC(V,A), Q, Capacitance, diode, contin.

DMM-23T ($99.95): 4% digit, high resol. (10uV,
10nA, 10mQ), hFE, diode, contin., true rms

DMM-89S ($179.00): true rms, AC/DC (V,A), 2,
bar graph, freq, capac., dBm, logic, diode

DMM-113 ($24.95): Pocket Size, DC/ACV, £,
diode, Continuity beeper

(800MHz), batteries or 9V adapter

FC-2500 ($179.95): 2.5GHz Handhcld. 8 digits
display, 4ppm accurary, sensitivity <50mV,
battenes or 9V adapter.

FC-5270A (3149.95) 1 2 Ghz bench type, 8
digit, 10 ppm, 35SmV sensitivity, 10Vp-p
max. input, power by 9V adapter.

FC-5700 (3329.95) 1 3GHz bench type, 8 d:g:t.
1. ppm accuracy, 20mV sensitivity, period
0.1us to 100ms. Ideal for test & repair of
audio instrument.

DMM-120 ($24.95): economy type, DCV,ACV, Handleid | Scope Maer | Sound meter $169.95 |+ Watt Meter $129.95
DCA, QhFE, diode 12 $8495| 92B $1.399 |- EMF Tester $69.95 |- High Voltgae Probe
DMM.122 ($59.95): DC/AC(V,A), Q, hFE, diods, 76011 $ 7595| 968 $1699 |- Conductivity $169.95 $59.95
itance, freq, logic. 7311 $9795| 998 $1,999 |- Thermometer « pH Meter $79.95
DMM-123 (84495): DMM + capacitance, 781 $129.00| 105B 52,499 $59.95-$89.95 |+ Light Meter $80-590
DM:E’;C(;‘YQSQJ:ZG‘K‘;Z:“&%V 7611 $17500] 863E $469 | Humid/Temp meter | Light Adapter $49.95
P e i o TI1- $15500 | B6TE $659 $169.95 |+ Anemometer $179.95
, capacitance, freq, 3 phase, diode, contin.
DMM-125C ($54.95): Autorange + bu graph, 79/29-118175.00 « Press. meter $299.95 |+ Anemometer adapter
DC/ACV, Cap 0, diode, continuity beeper 87 $287.00 + Electr. scale $89.95 | (AndMore) $89.95
Dual Trace, Component Test, 6" CRT, X-Y Operation, ) ¢ R.me“o S EHTEERE

TV Sync, CH2 Output, Graticule Tllum, 2 Probes(x1,x10)

+ PS-200 20 MHz Dual Trace $339.95

« P$-205 20 MHz Dual w/ Delay Sweep m9 95

+ PS-400 40 MHz Dual Trace 94.95

. « PS-405 40 MHz Dual w/ Delay Sweep 5569 95

sinewaves in 8 ranges, 100mV at 33SMHz

« SG-4162 ($229.95): Generate same signal
as SG-4160, but with mt. counter (150MHz).
Audjo Generator

* AG-2601 (3$124.95)1 0Hz-1MHz, 0-8Vpp
sine, 0-10Vpp squarewave

PS-605 60 MHz Dual w/ Delay Sweep $769.95

# Y 0 e PS-1000 100MHz Dual Trace $999.95 B AG 2603 ($229.95): Same as AG-2601, but
! P Digital Scope. .4 with additional counter and digital display.
s I A= 845 « DS-303 30MHz Digital, 20 Samples/sec $849.95 e . Functien Generator
f{ s e . « DS-303P RS-232 interface, 30Mhz  $1,049.95 * FG-2100A($169.95).2Hz-2MHz,5mV-20Vpp
T e - Ol°] Scope Probe: * FG-2102AD ($229.95) same as FG-2100A,
- Scope Probe. but with int. counter and TTL, CMOS output.

HP-9060 (60MHz) $15, HP-9150 (1 50MHz) $22

HP-9250 (250MH2)$29, HP + FG-2103 (3329.95) Sweep 0.5Hz-SMHz,

fincarleg, VCG, GCV, and int. counter

Triple Output

* One fixed 5VDC, 3 Amp output

» Parallel to double current output
(PS-8102 & PS-8103 only)

Triple Output (Analog displays)
PS-8102 ($399.95) 30V/3A/30V/3A
PS-8103 ($489.95) 30V/SA/30V/SA

ics Dual Tracking

« Short Circuit & overload protected

« Constant current & constant mode

* Independent or Tracking
Dual Tracking (Analog V & I Displays)
PS-303D ($314.95) 30V/3A/30V/3A
PS-305D ($399.95) 30V/SA/30V/5A

« Short Circuit and overload protected

« Constant current, constant voltage mode
« 0.02%+2mV line regulation; 0.02%+2mV load regulate
Analog Maers Display

Digital Voltage, Analog Current
PS-8200 ($179.95) 30V/3A
PS-8201 ($239.95) 30V/SA

PS-303 ($159.00) 30V/3A
PS-305 (3219.95) 30V/5A

- PS-8110 ($289.95) 60V/SA PS-8108 ($549.95) 60V/3A/60V/3A Digital Displays
% B @ _ & PS-8112 ($399.95) 60V/SA Digital Volt & Current Displgy PS-8109 (8699.95) 60V/SA/60V/SA PS-8202 ($499.95) 30V/3A/30V/3A

ON 65

PS-1610 ($289.00) 16V/10A
PS-8107 ($399.95) 30V/10A

PS-8300 ($199.95) 30V/3A
PS-8301 ($259.95) 30V/SA

P.C. BOX 8089
PRINCETON. N.J 08543.

FAX: 609-897-0206
Email: alfa0168@aol.com

PS-8203 ($549.95) 30V/SA/30V/SA

Visa, Mt

AN T 20ty ecitloscane Triple Qutput  Singlé ()utnut Programmable
— — ot . 4 S
- B it < - i . -
e SOUT | — B P £/
Lo T | b L - i { ey, s
W oove vde ae ae L, o= i PO
-]
* Dual CH / Delay sweep |+ Dual CH/X-Y operation | *2 variable out 0-30V,0-3A |+ Const voltage, current mod |« High stability, low drift FG-8015G(5189.95)Sweep{ DM-8034(3179.95) 34 dgt
« ALT trigger, trigger lock |+ 1 mV/div sensitivity + One fixed SV,3A output « Voltage regulstion <0.01% |+ One fixed SV,3A output  |* 0.02Hz-2Mhz,no counter | « AC/DV(V,A),C.Q.diode
+ ImV/div sen., delay Ene |+ Z-axis input,CH1 output | * Auto track, serial, parellel |+ Current regulation <0.2%  |* 100point program(PPS ser) |* Sine/Squ/Tri/pulse/Ramp | « 1000V, 20A, 0.5% accu
« Zaxis input,CH1 output [+ TV syn,, trigger level « Const. volt, current mode « PS: 2 analog or | digital dis |+ SOpoint program(PPT ser.) |FG-8016G ($239.95) DM-8040($339.95) 3% dgt %
* Hold off, TV syn. lock + 4 analog or 2 digital display | PR: 2 analog or 2 digital dis }+ Auto serial/parall (PPT ser) |+ 0.02Hz-2MHz w/ counter | + ACV to 50kHz, true rms 8
+2 probes 0 . . « Auto track | , functi
probes (x1, x10) 2 probes (x1, x10) PC-3030 (5499.95) Analog Meters Display IIEIEE—488 2(1;!;'5 ssecnﬁ) Pulse, ction generator |npgg058(3649.95) 5% dgt 3
30 FG-8017G($249.95)Sweep|« 0.006% basic accuracy o
08-305 (209 95) - 5 MHz Onc Channel PC-3038D ($549.95) PS-1838 ($209.95) 18V/3A | compatible command set |+ Sine/Tri/Squ/TTL/CMOS |+ 1uV,1mg, InA resolution ®
08-316 (3324 95) - 10 MHz One channel PS-1858 ($219.95) 18V/SA (C'PDOMD *0.02Hz-2Mhz, FM mod. |+ dBm,auto,REL, misvmax :
. FG-8019 ($399.95) Sweep | DM-8055G(3889.95)GP(B ©
PS-3038 ($22495)30V/3A | FPS-1360C (51,099.95) [ by
PPS-3635G (81,099.9 *0.02Hz-2MHz w/counter |« Same funct. as DM-8055
g PS$-6010 ($209.95)60V/10A (LO999%) | IEXT AM/FM mod ;
. . * NEW * PR-3060 ($314.95)30V/6A | PPS-6020G ($1,099.9 FG-8019 ($209.95)
+ Operating Rating’ voltage 3-60V, current 6mA-60A, $1409.95 PR-6030 5:314.955;60V/3A PPT-IMG((SI,J” 955)) « 0.02Hz-2MHz w/counter Frequency Counters .8
power 300W, temp 0-40C(operate)/-10-70C (store) PPT-3615G (81 99'9 FG-8050 ($499.95) Sweep FC-8131 ($469.95)1 3GHz c
+ Over voltage, over current, over power protection B (13999 L 005 Hz- sMHz wicounter |FC-8270 (8629.95)2.7GHz ]
+ Operation mode: constant voltage, current, resistance e Digital M eters Display « INT/EXT AM/FM mod | UC-2010G ($294.95) m
+ Transient Gen. Frequency | Hz-1kHz; duty 10-90% PS-1830D(5219.95)18V/3A [FG-830 ($1,499.95) 30MHz 20mHz Freq resolution — @
* High Resolution: 20mV, 0.2mA, 0.3m{} PS-1850D(5244.95)18V/SA | Synthesized Funcuon Gen. . Linear/log sweep — 2
* Seif-Test and Softwane Calibration ¥ PS-3030D(525495)30V/3A | * Output: sine, tri, + Arbitrary modulation - Q
» Meet UL CSA IEC Safety regulation PR-6030D(539995)60V3A| Y™ out, arb, wave on'n » RS232; IEEE-488(option) i g
~ - - - - g . > Al 0
ALFA ELECTRONICS TEL:(800)526-ALFA(2532)/1609)897-1135  Call/\Vrite/Fax Ewmail for FREE CATALOG

L AMEX, COD, PO Accepted. OENM Weleome,

1 Year Warranty (2 Years for Instek)
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L &
Fantastic DMM Offer!!!
Don't let the price fool you. This meter is a
digital multimeter designed for engineers
and hobbyists. Equipped with 5 functions
and 19ranges. Each test positionis quickly,
and easily selected with asimpile turn of
the FUNCTION/RANGE selector rotary

Check Out

What
We

Have

Offer:

To

switch.

R Rubber Boot Included Our

Display: 3-1/2 Diglt LCD. 21mm Figure Height Best
with Automatic Polarity Offer

Overrange Indication: 3 Least Significant, Ever

Digits Blank
Temperature for Guaranteed Accuracy:
23°C+5°C RH<75%
Temperature Ranges:
Operating: 0°C 0 40°C (32°F to 104°F)
Storage: -10°C to 50°C (14°F to 122°F)
Power: 9V Alkaline or Carbon-Zinc Battery(NEDA TS0
Low Battery Indication: BAT on Left of LCD Display
Dimensions:188mm long x 87mm wide x 33mm thick

Net Weight: 400g $
1 9 any qu

on a

High
Quality
Full Sized
DMM

DC volitage (DCV)
Range: Resolution: Accuracy:

200mV  100pV

2000mV 1mV

20V 10mv =(1%rdg+2dgts) Resistance (Q)

200V 100mvV Range: Resolution: Accuracy:

000V 1V 200Q 100mQ

Maximum Allowable Input: 1000V DC 2000Q  1Q

or Peak AC. 20KQ  10Q (1. 2%dg+2dgts)
DC Current (DCA) 200KQ  100¢2

Range: Resoluffon: Accuracy: 2000KQ 1K

200pA  100nA 20MQ  10KQ +(2%rdg+10dgts)

2000pA  TpA Maxirmum Open Circult Voltage: 2.8V

20mA 1guA (1 Z%dg+2dgt) Hmm Spen Ered v

200mA  T00pA Diode Test

10A 10mA +(1.2%dg+2dgts)  Measures forward voltage drop of a

OverioadProtection:mAINpUt.2A/250V  semiconductorjunctioninmV test cur-

fuse. AC Voltage (ACV) rent of 1.5mA Max.
Range: Resolution: Accuracy:

o1 100t ohFE Test
§(5)8x }\O/Omv 0z ) Measures transistor hFE.

Frequency Range: 45Hz-450Hz

Maximum Allowable input: 750V rms

Response: Average Responding. Call-

brated In rms of a Sine Wave.

CATNO DESCRIPTION PRICE
9300G Rugged High Quality DMM with Rubber Boot $19.00

Switchable Scope Probe Sets
(Selectable X1/Ref/X10) These high
quality scope probe sets are for oscillo-
scopes up to 60MHz (model HP 9060) or
S50MHz (modelHPR150). Both setsinclude
a handy storage pouch and include an IC test-
hook adapter for the probe. The BNC connector rotates to
avoid cable tangle or kink. Cable length is 1.4 meters.

PRICE EACH
CATNO

DESCRIPTION 1 10 100
HP-9060 Scope Probe Set DC~60MHz $16.49 $14.49 $11.58
HP-9150 ScopeProbeSetDC~150MHz 24.95 2195 18.62

' five data. Or, buy one computer and allow

Etching Chemicals/Ferric Chioride

A dry concentrate that mixes with water to make
1 pint of etchant, enough to etch 400 sq. inches
of 1oz board. PRICEEACH
CATNO DESCRIPTION 1 5
Makes 1 pint $3.50 $2.75

SEE OUR ON-LINE CATALOG AT

www.cir.com

Positive Photo Resist Pre-  \
e~ Sensitized Printed

. Circuit Boards
/ These pre-sensitized printed circuit
-/ boards are ideal for small produc-
’non runs. They provide high resolu-
/ tion and excellentline width control.

/ ¢ High sensitive positive resist coated
onloz. copperfonollows youtogodirect fromyourcomputer

plot or art work layout. No need to reverse art.
Single-Sided, l1oz. Copper Foil on Paper Phenolic Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
PPIOT  100mm x 150mm/3.91"x5.91"  $2.55 $1.90 §1.70

PP114  114mmx 165mm/4.6" x 6.6" 298 245 198
PP152 150mm x 250mm/5.91"x 9.84" 540 398 360
PP153 150mmx300mm/5.91"'x11.81"  6.15 448 4.10
PP1212 305mm x 305mm/12"x 12 NEWI12.78 10.65 8.52
Single-Sided, loz. Copper Foil on Fiberglass Substrate
PRICEEACH
CATNO DESCRIPTION 1 10 50
GS101 100mm x 150mm/3.91"x5.91" § 3.90 $2.98 $2.60
GS114 114mm x 165mm/4.6" x 6.6" 480 349 320
GS152  150mm x 250mm/5.91" x9.84" 869 598 578
GS153 150mmx300mm/5.91°x11.81" 1020 720 6.80
GS51212 305mm x 305mm/12" x 12" NEW/ 18.88 1573 12.59

Double-Sided, loz. Copper Foil on Fiberglass Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
GDI01 100mmx 150mm/3.91°x5.91" § 507 $3.48 $3.38
GD114 114mmx 165mm/4.6" x 6.6 505 429 399
GD152 150mm x250mm/5.91"x9.84" 1047 7.39 698
GDI183 150mmx300mm/5.91"'x11.81" 1195 869 830

GDI1212 305mm x 306mm/12" x 12" NEW/22.09 18.35 14.68
- DeVeIOPe’ This product is used as the de-

| veloper on our positive photo-resist printed
| circuit boards. Includes instructions. 50 gram

package, mixes with water, makes 1 quart.

o

o PRICEEACH
CATNO DESCRIPTION 1 10 25
POSDEV Positive Developer $ .95 $ .80 $ .50

Etching Tank this handy etching sys-
temwillhandle PCboardsup to 8" x 9", two
at a time. Ideal for etching your PCB's!
Systemincludes an airpump for etchant
agitation, a thermostatically controlled
heater for keeping etchant at optimum
temperature and a tank that holds 1.35

gallons of etchant. A tight fitting lid is also supplied to prevent

evaporation when system is not being used. Typical etching
time is reduced to 4 minutes on 1o0z. copper board!

REDUCES CATNO DESCRIPTION  PRICE

ETCHING TIME! 12-700  EtchTank System $37.95

Removeable Hard Drive Racks
The ideal solution for protecting highly sensi-

individual users to keep their hard drive with
their own applications and set-ups. Just tum
the system off, lift the handle and the hard
drive pops right out. Key lock included to
avoid accidental or unauthorized removal.
Includes hard drive activity LED's. Rack in-
cludes mounting hardware, keylock, front
panelLED, convenient pull outhandle. Made
from high impact ABS plastic. Fitsin 5.25" bay.
Features: « Ideal for Hard Drive Portability ¢ Solve Software Data
Security Issues o Carry Your Hard Drive Between Home and
Office « Each User Can Have His or Her Personal Hard Drive
DESCRIPTION PRICE
For IDE Hard Drive $14.95

CATNO
SpecialHDRACK-IDE

waanL americantadiohistons.com.
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3-1/2 Digit LCD 3-1/2 Digit LED 4-1/2 Digit L(h
PM-328: 4-1/2D LCD Digital Panel Meter

Features
e 200.00mV Full Scale Input Sensitivity

f Digital Panel Meters (LCD & LED)

Don't let the prices fool you. These digital
panel meters are not surplus, so even if you

design theminto an ongoing manufactured * Single 9V DC Operation
product. you can be assured of continued « Decimal Point Selectable
availability. These high quality digital panel L A LD g M ation
meters are decimal point selectable with « Low Battery Detection and Indication
guaranteed zeroreading atzero voltsinput. e High InpuTerpedonce (>100 Mohm)
Applications include: slpec ‘ﬁc?ﬁons -PM-128/ P;Vl- 129 Specifications - PM-328

i aximum Input : 199.9mv DC Maxi | t : 199.99mV DC
° _\r/holeeTer t ¢ '(\:AOTDOCITOnCe Maximum Dispiay  : 1999 counts (3-1/2 Digits) Mg:lm:m [';ig;lcy : 19999 counts (4-1/2 Digits)
¢ [hermomerer erer w/Automatic Polarity Indication w/Automatic Polarity
¢ pHMeter o LUX Meter Indication Method  : PM-128 - LCD Display Indication
o dBMeter ¢ LCR Meter PM-129 - LED Display Indication Method  : LCD Dispiay
o Watt Meter o Other Industrial Measuing Method  : 2ugl;:slope r:n'esgrc:tion Overrange Indication : "1" Shown in the Display

: /! onverter System |l t | d : >100 Mohi .

s CurentMeter & Domestic Uses o q1ange Indication : *1° Shown in the Display eramy (M7 005% (28+-5°C, <80% RH)
PM-128: 3-1/2D LCD Digital Panel Meter  Reading Rate Time : 2-3 Readings per sec. Power Dissipation  : 1mA DC
PM-129: 3-1/2D LED Digital Panel Mefer  moemmr ™™ ® | 108 de-sc, 0% Sunpry Vohoge L BE
Features Power Dissipation  : PM-128 - 1mA DC Size : 67mm x 44mm
e 200mV Full Scale Input Sensitivity Deci \ FS’NII-129 . wrr}CIDCJ AS LOW AS $5 25
o PM-128 - Single oVDC Operoﬁon ecimal Poin electable w/Wire Jumper . ea.
« PM-129 - Single 9VDC Operation Supply Voltage < PM- 128 - o Be
+ Decimal Point Selectable Size : 67mm x 44mm PRICEEACH
» PM-128 - 13mm Figure Height CATNO DESCRIPTION 1 10 25 100 250
» Automatic Polarity Indication PM-128 3-1/2Digit LCD PanelMeter $ 990 $7.09 §$ 640 $ 586 §525
. QuoronTeed Zero Reading forQVoltinput PM-129  3-1/2 Digit LED PanelMeter  11.49 Q.54 8.67 7.95 6.95
¢ High Input Impedance (>100Mohm) PM-328 4-1/2 %it LCD Panel Meter 19.88 1640 1490 13.66 11.93

Ball Bearing 12V DC Fans These High Quality Fans feature Ball Bearings and Brushless DC Mofors.
All of them are designed to meet UL, CSA & VDE Standards. Design these fans into power supplies,
computers or other equipment requiring 1 (FJ’RICE EACH 25 100

additional air flows for heat removal. CATNO |
¥ These fans are regular Circuit Specialists ggDAOIO-IZ $ 3%2 $ 2-38 32.38 Squ
stock items — they are not surpius. D6025-12 ' 91 41 '
CSD 8025-12 8.88 5.85 5.19 323
I CSD9225-12 8.95 6.14 529 5
INDUSTRY BEST PRICING! oA X o S 6.85
Specifications RATED START INPUT STATIC
DIMENSIONS VOLTAGE VOLTAGE CURRENT AIR FLOW PRESSURE SPEED NOISE LEVEL
CAT NO (MM) ) ) A) (CFM) (INCH-H,0) (RPM) (dB) WEIGHT (Q)
CSD 4010-12 40x40x10mm 12 7 0.06 5.1 0.19 5,500 26 20
CSD 6025-12 60x60x25mm 12 5 0.13 13.7 0.165 4,500 28 65
CSD 8025-12 80x80x25mm 12 5 0.16 37.8 0177 3,000 3 80
CSD 9225-12 92x92x25mm 12 5 0.32 42 0.18 2,800 37 95
CSD 1225-12 120x120:25mm 12 5 0.35 62 0.180 2,500 42 135

e SOLDER <+ SOLDER -
e SOLDER <+ SOLDER -
We stock high quality 60/40(Sn%/Pb%),.031° £
and 63/37,.031" diameter. Thisis prime JIS £
certified solder that we maintain as aj
regular stock item (it is not "Left-overs, &
Rejects or Surplus®) and you can buy it 24
from us at a fraction of the price that
you are used to.

o | CCD Camera - IR Responsive  As Low As $85!!
o | This black and white monochrome CCD Cam- el
era is totally contained on a PCB (70mm il g
x 46mm). The lens is the tallest compo- #*
nent on the board (27mm high from
the back of the PCB) and it works &%
with light as low as 0.1 lux. It is IR i
Responsive for use in total dark- ’
ness. It comes with six IR LED's on poard. it connects 1o any
; ;i T standard monitor, AUX or video input on a VCR or through a
Tlri-‘iri:{s '}‘,’,{'"ﬁ,,f{;f,';"”d = PRICEEACH video modulatorto aTV. Works with a REGULATED 12V power
CATNO DESCRIPTION 1 10 25 | supply (11V-13V). Hooks up by connectiong three wires:redto
RH60-1 1-lb. Spool, .031",60/40  $ 690 $596 §$ 530 12V, black to ground (power & video) and brown to video
RH63-1 1-Ib. Spool..031*, 63/37 6.95 6.10 5.41 | signal output.
RH60-4  4.4-b.Spool,.031",.60/40 2400 2190 17.92 | Power Supply Regulating Kit for CA-H34 This simple

RH60-TUBE_6-oz Tube, 031", 60/40 99 89 79 | it is designed to fit onto the back of the CA-H34 CCD
PRICEEACH camera. It resolves the problem of hooking up the camerato
CATNO DESCRIPTION 1 5 an UNREGULATED supply (which damages the camera) by
CA-H34A PCB Mounted IRCCD Camera $99.00  $85.00 providingsafe regulated power from any 12V-14V DC supply.
A34 Power Supply Regulating Kit $695 - It also provides regulated 12V DC from a 12V AC source.
""l" SEE OUR ON-LINE CATALOG AT ”"I”

www.cir.com SEEmmns
CIRCUIT SPECIALISTS, INC. RECEIVE OUR LATEST 132 PAGE CATALOG!

It's chock full of all types of electronic equipment

SINCE 1971 and supplies. We've got 1.C.'s. capacitors, resistors,

8 0 0 - 8 1 1 - 5 2 0 3 pots, inducto% Tes? equipment, breadboard-
ing supplies. PC supplies. industrial computers,

6 0 2 ) 4 6 4 - 2 4 8 5 dcgJTo ggclJeuisiTion products, personal comput-

soo08|3 Jeindod /661 18quiassg

6 0 2- 4 6 4- 5 8 24 ( FAX ) ers and computer parts, plus much, much more,

FAX us your name and address or call 800-811-
\_WE ACCEPT: e

5203, ext. 5, fo leave a message on our catalog
requestline.

©
w
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hours of interesting and educational

red laser that simplifies alignment and discourages

o lASER WINDOW BOUNCE SCIENCE PROJECTS

Remarkable concept aliows user to hear sounds within a
premise over a beam of laser light reflected from a

window or similar surface. Experimental device provid®_$ =5
use. Utilizes a visible. /"%

wwwmwm _,-*

= BATTERIES INCLUDED | h

LAPN65 15mw equiv 2000 ft........ $29 95
LAPN63 30mw_equiv 3000 fi........ $69.95

FOCUSAB|E =

Ddbc
LASER POINTER

ondupondstoovu:!
before evaporafing info
space. Thishanm.l.m

attention getting m as
well as a winning
project! With arc control.

JACK! Pians.
JACKIK Kit Minus Case
JACKIO Reody toUse ..

12KVGEN20 Pwr Supply Onl
12KVGEN2K it of Pwr Suppl

LAPNGSSF Focusable Above LAPN65..$59.95

TRANSISTORIZED TESLA COIL

TURNS A LIGHT BULB INTO A
SPECTACULAR PLASMA DISPLAY

Transmits Wireless Energy
Noiseless Operation
Pyrotechnic Effect

12 VDC/5 Amps or Battery
ns VACbOPﬁoncl Converter %
Adjustable Frequency
Control For Effect

TCLS Plans.........ccccoovvveeeeveni,
TCL5K Kit/Plans. $5
TCL50 Ready to Use...
12DC/7 12VDC@7AMpPs

&

250KV TESLA COIL

10- 14" of Explosive
Bolts of Lightning
Transmit Wiraless Energy
Strange and Bizorre
pyrotechnical effects.

fon Motors Anti-Gravity
Size 20" Hx 8" Sq
Weight - 25 Pounds
15 Volts/2 Amps AC
Lobeled “Use Caution"
BIC3 Plarns........
BTC3K Kit/Pla
BTC30 Ready to
BTC4 Plans, 500kv U

System sety;
scattered reflection method

USES SCATTERED AND
DIRECT REFLECTIONS

shown using

o= 6 TRANS

CA UTION: Check Public Law 90-352

’ Su or Sensitive Ultra Clear
lile+ Volco hansmmor

2 1 Mile + Telephone Tranamitter

MITTER

Projects

llegal use. Usable range will vary-expect about 20 to 50 / N\ RECEVER:
meters. Optional lens wlll increase range 200 to 400 . l v 3 'L;’:‘;'Lfv”:nﬂkﬁwﬁ";'g"'z'ﬂu
meters! Further range requires expensive optics. ULTRA LOW NOIE DESION | — —
Requires a sturdy video tripod (not incl.) Caution-check g ALl 4 "“‘;‘;’;’g,{,?m"fm”
local law In your state if planning to use for accessing .
oral communication. ! "mlg{v;ll:’bomg:;amds
IWB5 Plars..... $20.00 IWBSK KIT/PLANS............oooccon.... $149.50 o Ronge Mﬁ&"xs’vz’.d -
LWB50 Ready to Use With Selected Laser Pointer.............cc.co... $199.50 Lasen: 3 All 6 Above Kifs Pius FREE Info Data Pack
LWB70 Above With High Performance Laser Gun Sight, Long Range Emwmﬁ-m
Extender Lens and Cushioned Headsets..........c.orviven. $299 50 COMBOX Kils and PIans............oeecrenee $59.50
T
ULTRA BRIGHT LASERS [JACOBS LADDER BURNING LASER RAY CUN_ ¢ [GRAVITY GENERATOR
3 A gb’m: py""'d"l'%.y ! | Demonstrates a unique
4 to 7x brighter 650-630 nm Radiatio p‘SP sm"mo"mm_ are ENERGYCMRCIJG @ p Md

Al Parts A FUTURISTIC

Available CONCEPTI! build and levitate o small
LAGUN2 Piaf®.......................$20.00 M;P;“ from s
BURNING €02 BENCH LASER | demonstaioneta
M’:)?TT'I%RT(':‘HAENSI looton Levitate an Object!
All Parts == | GRA! Pians and Book........$20.00
S - |G R T
LC7 PIANS.....oooeeereeereesserceeee $20.00 2

KINETIC ELECTRIC GUN

Ballstic Vi
PROTOTYPED IN OUR LABS Handheld

EGUN] Plans with Parts Lst........ $20.00
All Parts are Individually Avaliable

PIONEER A FUTLIRISTIC
WEAPON >

Battery Operated
JOIN THE RESEARCH!  Labeled A Dangers product

3Mi FM BC TRANSMITTER

iﬁ?‘éﬁskNH/c EAR!

Use For Courtesy Lowering of TV Volume

Cortrot efc. Detect Ratties and Other
Mechanicol Abnomalies, Leaking Gases,
Air, or Corona. Great sahty Aid for Shop
Enhances Most Hearing 3 fo 4 Times)

Adjpusiabie \blwno Coﬂho( fll Eaaﬂy into

Eher Ear. Mony Many Uses! s

CYBEREAR Ready to use.. F 9.95
3 MI TELEPHONE

TRANSMITTER

Tunable On FM Broadcost. Excellant Telephons
Project. Only Transmits When Phone is Used

VWPM7K Kit/Plans........... 539.50

HIGH CRIME AREA SECURITY!
INFINITY+ TRANSMITTER

ROOM MONITOR/ LINE GRABBER/CONTROLLER
| T MONITOR YOUR PREMISES g
Avold ombushes and breok Ins. N \\’- X
R ACCESS ON GOING CALLS w
Longwinded tesnogers!| { K
B CONTROL 8 APPLANCES w :
Remote control your homeill
R EXTRA ADDED FEATUREN
Tob a- Mm- Fam iq Phonestt " v
TELCON3 Plans .......... - $10.00
TELCON3K Kit/Pians

FMV IK Kit/Plans,

Satety Product Allows Listening
to Children or invalkds In
Hazardous Areas, Pools, Ponds
efc. Great Securty Infrusion
Alertl Uses M Table Top Radio.

ION RAY GUN PROJECTS ENERGYI

Ted\nology
Demonstirates /)

| Weapons Potentiall
1OGZKKIH/PIans............ccooveeiiens $99.50

%’_D—'lw R

ELECTRONIC WYPNODSIS

MIND2K Kit and Plans...
MIND20 Assembled...

TELEPHONE TAPING SYSTEM

EXTENDED X4 PLAY.

by prpe -ty

TAP3OX Ready ta Use

| BEEPI0 Booper Alor. ... $29.95

[SHOCK FORCE FIELD; VERICLE _/ FOR(E F|ELD
B]E(T

B S hoveock Mo

SHKTK K of Pwt Modluler.-$19.50

AND MIND CONTROL

i
\

..$99.50
TELCON30 ReadytoUse.......... $149.50
Programmed With buill in BEEPER ALERT

BEEP 1K BEEPER ALERT K

Knockdown
‘than o Handgun!!

PHASOR BLAST WAVE PISTOL

130 db of Directional Sonic
Shock Waves Energy
Handheld and Battery Operate:

Check Your State Lagaiity

FREE!! 100KV Stun Gun
ECG 10 With STUNT00........
STUNGUNS SOLD SEPERATELY
STUN200 200KV StunGun....$49.50

STUN300 300KV StunGun.... $69.50

ATTENTION!! RAILGUN EXPERIMENTERS

RAIL GUN, COIL GUN, EXPLODING WATER, ANTIGRAVITY, MASS
WARPING ,LEVITATION, PLASMA PROPULSION, LATTICE SNAPPING, EMPetc

¢ Losslass EnorYey Charging

INFORMATION
UNLIMITED DEPT PE1097
BOX 716 AMHERST, N.H. 03031

* Programmab Voltoge fo 2 KV
g and Energy o&ogtrol to [:‘i K.j]J
ATTENT[ONI mg& « Unioarsal 13 VDC or 115 Vg ﬂ_ .h
Battery Powered Mini Sized |75 %7.5X7" Uight weight HOTSHOT
Modules for research in: ¢4 HEP3 Pians High Energy Pulser/ignitor. .. $15.00
HOVERCRAFT, ION GUNS HEP3K Kit/Plans (Minus Energy orcge) ..$199.50
FORCE FIELDS, SHOCKERS efc HEP30 Assembled (Minus Energy Storage). g299.5a
MINIMAX4 AKV@10ma......... $19.50 HEPCAP 800 Joules Energy STorage........ceareririns (R = = 199.50
24 Hr Toll FREE "Orders Only" Line 1-800-221-1705 (v:lgAic MC, awdfiAé Sngh MO,
Fax Your Order to 1-603-672-5406 FCs. Frease
Sh COD Orders Add

9to 5 pm EST Information Line 1-603-673-4730 | hiBping. cob <
See Our Web Site at hitp://www.omazing1.com | REQUEST A FREE CATALOGH

wasnLamericantadiahistons.com.
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XCeIite Wheeled Toa Case!!!

* Super tough, black polyethylene rotationally molded
for maximum strength.

» 53 individual hand tools, 31 Series 99 interchange
able screwdriver/nutdriver blades and handles, and
two specialized screwdriver/nutdriver kits,

e Extra large (3-5/8") roller bearing wheels with wide
base for maximum stability and easy transport over
rough pavement or stairs.

 « Extra wide, comfortable extension handle is molded
into case to prevent wear

¢ Dimensions: 18" x 15" x 8" deep.

» Extension handle locks into place automatically when
extended and retracted. Easy one-handed release.

» Two spring loaded tote handles for convenience.

» ‘D" ring provided for Bunji cords to carry
other cases on top.

¢ 3-panel hinged tool pallet in lid plus additional

pallet in bottom rd 3
« Extra large all new screen mesh literature/ utility A,
pocket. *
» Extra large storage space for additional equipment. Xcellte

MODEL TCMVB-100/STW

, P Rl NT /T;?SR\ Suggested Price $1109.80

Products International #/ SUPER SPECIAL $ 695.00!!!

8931 Brookville Rd * Siver Spring, MD, 20910 * 8006382020 * Fx 800-545-0058
Email: SMPRODINTL@aol.com

CIRCLE 46 ON FREE INFORMATION CARD

Samsung Newest ]‘
Notebook Series

Sens Pro 520 Series

SENSS521 1.44GB 10x CD ROM 133 Pentium
16MB EDO 12.1"TFT 2MB VRAM
NiMH Battery

SENS523 2.1G8 10x CD ROM 132 Pentium

32MB EDO 33.6 Fax/Data 12.1"TFT
o e Converters & Descramblers

SENS525 21GB 10xCD ROM 150MHZ MMX |
48MB EDO 33.6 FaxiData 12.1" TFT '
2MB VRAM Lithium Battery

Compatible with

Ay Jer_rold, Scientific Atlar_1ta,
1SURPORT PROGRAM Pioneer, Oak, & Hamlin

Each system comes with Zoom Video and 32 CardBus Support Equipment r?
Pre-installed Software: Windows 95, Compusene America On-Line 8
Presentation FfX, Official Airlines Guide, Puma Tranxit, and Cosessions BRAND NEW! §
SENSS521 Price $3399.00 u.s $4683.82 cnd rﬁ
sgmgggg l;r:ce 23899.00 u.s 25372.82 cnd 6—-MONTH GUARANTEE g

S rice $4899.00 u.s $6750.82 cnd N
araers 19 an(jE%lEezI%;/;:'RD?cgkthR NOWI LOWEST PRICES g
: °

Wi exceptCredit Cardorders (Master Casd oriy) . Volume Control & Parental Lockout Available :
or send Cheque or Money Orderto... (204)_697_3488 Greenleaf Electronics m
6§ CARTWRIGHT RD 1-800-742-2567 g

2 o IS =]

£ FCTRONIC WINNIPEG, MB R2P OR9 NO ILLINOIS SALES 5

It is not the intent of Greenleat Electronics to defraud any pay television operator
and we wil not assist any company or individual in doing the same.

©
(4]
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EQUIPME

z_,

SAVE $1000's .

- urce
A The Nationwide SO t

- ple TV equipmers
e DEALERS

+ Copy A 1
( and
o

Member Better Business Burssy

MEGA ELECTRONICS.
1-800-676-6342

$AVE
, $100s

30 Day Money Back Guarantee

)
I
} Call Us Last!
]
I
I

Dealers
Welcome

We will beat any advertised price I

I o s 1222 Y )
l 1-800-842-9670))

http/www.cdelectronics.com/cd l
LR I R ——

No 3 Sales 1

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome

Call C&D ELECTRONICS
1-888-615-5757 M-F 10a-6p

$ 599.00

Free Shipping
N Siot Machine Demo
Video $5.99
40 - Minutes

33’ High 20° Wide 14" Dusp

Magic Box
Test Chips
Filter Kits

§ : pev?
et
AR
G

Notch Filters

- Video Media www.nutnet.com

P0.Box 93/6025
Margate, F1. 33093
(954)-752-9202

=

'! Discover DC Electronics

17-Module Course -- Only $49.95

Contains everything you ever needed to know about DC elec-
tronics. Whether you are a professional working in electronics
and you want a review of the basics, or a student or hobbyist new
to this field and need a good self-paced course, this is the perfect
way to get started.

The course starts with basics and assumes you know nothing
about electronics. It teaches the required math, how to use a sci-
entific calculator. and the metric notation system. Each module
has been written by an electronics instructor, and will directly from
a floppy or from a menu-driven system on your hard drive. Every
module includes a review, summary, quiz, and a final exam that
can be printed out. Important points are animated to make the
explanation ciear.

System requirements: IBM Compatible, 512K RAM, VGA Color,
Hard Drive and DOS 3.2 or newer.

X Here are the Modules

1. Atoms and Electrons 10. Series / Parallel Circuits

2. Volts / Current / Resistance 11. Voltage Dividers

3. Numbers greater than one 12. Kirchhoff’s Law
Scientific - metric notation 13. Advanced DC Circuit

4. Numbers less than one Analysis
Scientific - metric notation 14. Capacitors / RC Time
. Resistor Color Codes Constants
. Using Calculators 15. Introduction to Magnetism
16. Inductors and L/R Time

Constants
17. Volt/Ohm/Current Meters

5
6
7. Ohms Law and Power
8. Series Circuits

9

Parallel Circuits

™= = ™ “Claggk Inc. P.O. Box 4099, ~Farmingdale, NY 11735 — —

New York residents add local sales taxes. Canadians add $6 Signature
|per order. Credit card orders by phone or fax. Automated
Jtelephone orders 516-293-3751. Fax 516-293-3115.
ullow 4 to 6 weeks for delivery.

——— =  — — —  — ————— = = = = = ]

1
Isend me my course, today! Charge me the special introductory price! :
Name 9=
|Agg;ess $49.95 + $4.95 shipping
Address |
Icity State Credit Card Info |
Izip [1MC [] Via I
IPayment Enclosed $ Card # |
Check [ ] Money Order [ ] Credit Card | | Exp Date :
|
|

WA americanradiohistory com
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Electronic
Trammg Videos

Learn electronics quickly and
easily with UCANDO’s computer-
animated training videos. Students
can learn at their own pace and
professionals  will find the
UCANDO videos to be a valuable
source of reference material. If
these videos aren't the best

learning tools you've ever seen,
return them within 30 days for a
complete refund. These videos are being used by Tech-Schoals, CET's,
Military Branches, Ham Operators, Industries, and more, across the
United States and around the world. Order today and see how UCANDO
is .

"Changmg The Way The World Learns Electronics."”

E 1-800-678-61 13

or mail check or money order to:
UCANDO Videos
P.O. Box 928
Greenville, OH 45331

FREE Shipping ... FREE Catalog

CIRCLE 136 ON FREE INFORMATION CARD

e All Equipment New
» Convertors & Descramblers
e 30 Day Money Back Guarentee
* 6 Month Warranty
* Visa, MC, C.0.D. Welcome

KDE ELECTRONICS, INC.
P.O. Box 1494
Addison, IL 60101
Info. 630-889-0281 HRS: Mon-Fri, 9-6 CST
Fax 630-889-0283 Sat, 10-2 CST

PC-based Front Panel Access Computer

7-11 PC --- 24-hour Working Computer from $600
For Computer

[ e et Telephony Server or

= Home Automation or
1 ]
¥ = Network Computer
(% .
r 1K Fanless, compact size

9.0'W75"H6.5D

Handy PC --- Field
|  Computer from $700
il | In between of Laptop

& Desktop for the size,

Using regular CD-ROM, HD, FD and mini keyboard
Easy to carry around, 10.5"W 11"H 6.5"D

PLC PC --- Industrial Computer from $900
Accessibility like PLC (Programmable Logic Controller)
Euro Bus and PCH
Bus for higher
reliability & better

performance.
17"W 11"H 6.5"D

All above 3 models
accept ISA or PCI -
interface cards, and Yen
proprietary front panel
connecting cards: 1/0, A/D, D/A, X-10, up to 10A/220V

NETWORK your phones !
Boost your telecommunication performance.
Make small business sounds big & professional.
FX207 is easy to use and very low cost.

This small device provides
same functions found in
big, expensive PBX units;
call transfer, conference,
intercom, do not disturb,
call restriction ( blocking )
call pickup, call waiting,....
Plus some extras you
don’t normally find in most
regular PBX units such as:
Voice direct incoming calls
with your own message,
transfer fax automatically,
Tele-remote control your
appliances or computer,
Record and manage call
numbers & time usage
through your computer.
You might even use it for
phone projects - control
phone operation with PC.
For home, For office, For home office.
FX207 handles two phone lines expanding to seven extensions

using standard tone or rotary phones, FAX and answer machines.
Plug in with regular phone plugs. Easy to install. Do it yourself.

$298 limited time special !

( Plus S&H, California add sales tax, Discount Code X4PE, MSRP$399)

XILLION Co. http:/iwww.xillion.com 15447 Proctor Av. City of Industry, CA91745, Tel: (818)336-1890, Fax:(818)336-2061

Wy americanradiohistorns..com Wrae . |

$21U04108|T Jeindod /661 18quiBds(

«©
~



www.americanradiohistory.com

Popular Electronics, December 1997

CALL TOLL FREE

(800) 292-7711 orders only C&S SALES

Se Habla Espanol EXCELLENCE IN SERVICE
XK-700 Digital / Analog Trainer JVolt Alert™ s, FLuke

Elenco's newest advanced designed Digital / Analog Trainer is speciaily designed for volt Alert™ is the new pock-

school projects. It is bulit on a single PC board for maximum refiability. It includes S built-in et-sized AC line voltage

power supplies, a function generator with continuously sine, triangular and square wave- detector from Fluke. Easy to

torms and a 1560 tie point bredboard area. Tools and meter shown optional. (Mounted in a profes- use - just touch the tip to an

sional tool case made of reinforced metat). outiet or cord. When it glows
XK-700 red, you know there's volt-

Assembled and Tested age in the line.

Electrician’s, maintenance,
I 89l

service, and safety personel
can quickly test for energized

XK-700 - SEMI KIT
w/ Fully Assembled PC Board

circuits  and  defective
$174.%

grounds on the factory floor,
XK-700K - Kit

in the shop, or at home.
$159.%

e

« Fits in shirt pocket for con-
venience

« All outer surfaces are
unconductive for safety

Detects voltage metallic con-

tact.

#1ac $19.%

——

20MHz Sweep / Function
Generator with Freq Counter
B&K 4040 ; s

« 0.2Hz to 20MHz
- AM & FM modulation
* Burst Operation
+ External Frequency
counter to 30MHz
+ Linear and Log sweep

10MHz B&K 4017 $309

*399
SMHz B&K 4011 $239

SATELLITE FINDER

Model SF-100A
» Aligns Satelite Dishes
* Range 950-2050MHz
o * Audio Tone
« Compact Size
« Self Power Check

4F
Ideal for both the do-it- § 4 bC
yourself or the profes-
sional. 15 tools in a

black vinyl case.

Digital Multimeter
Model M-1700

$39.95

11 functions including freq to
20MHz, cap to 20m F. Meets UL-
1244 safety specs.

SLmrecs ¥ s

Kit Corner

over 100 kits available

For high-performance digital multimeters

LOOK FOR OTHER
MONTHLY SPECIALS
ON OUR WEBSITE

DIGITAL LCR METER

Model LCR-1810 %

« Capacitance .1pF to 20uF

« Inductance 1m H to 20H

* Resistance .01Q to
2000MQ

+ Temperature -20°C to
750°C

§ - DC Volts 0 - 20V

« Frequency up to 15MHz

+ Diode/Audible
Continuity Test

« Signal Output Function

+ 3 1/2 Digit Display

Model XP-581

ully Regulated DC Power Supplies in One Unit
voltages: 3 fixed - +5V @ 3A, +12V @ 1A, -12V @ 1A
1 Variable - 2.5 - 20V @ 2A

ones ronen
L S

P-n,sr

Technician Tool Kit

TK 1500

28 tools plus a DMM
contained In a large
tlexible tool case with
handles ideal for
everyone on the go.

The New DMM900 Series Handheld Digital Multimeters

that are accurate, reliable, and rugged, the DMMS00

Serigs extends the Tektronix line of already affordable DMMs. Twice the accuracy. Up to 10 times

the resolution. And a full range of capability that spans voitage, current, digital multimeters fea-

AK-700

bility of the Tektronix brand.
MODEL AK870

tures a dual numeric dispiay, 3-year warranty, and autoranging capability. All backed by the reila-

Features
DMMS12, DMMS14,

DMM916

+ 40,000 Count Display j

+0.06% Basic DC Volts Accuracy
(DMM916)

+DC Voltage Ranges from 400mV to
1,0000 V

+AC Voltage Ranges trom 4V ta 750V
{True RMS)

$1 4 95
Phone kit
with training
course.

REMOTE CONTROL CAR KIT

» 7 functions
* Remote contro!
included

524 %

No Soldering Required

35mm Camera Kit

Model AM/FM-108K

-2388¢
—

i j

+AC and DC Current Ranges from \__

-88888

\ases]

-

(

| LR |

Leamn all about photography

$1 4 95 AK'540 10,9001,1A(010A

. . » Resistance Ranges from 400Q to 40MQ
« Capacitance Ranges from 4nf to 40pF
» Frequency Ranges from 400Hz to 2MHz
» Temperature Measuremsnts from

-50°C to +980°C (DMMS16, DMM914)

+ 3 Year Warranty
» CE Marking

Transistor Radio Kit
with training course $29 95

No Soldering Requlred

WE WILL NOT BE UNDERSOLD C&S SALES, INC.

150 W. CARPENTER AVENUE I
UPS SHIPPING: 48 STATES 5%
OTHERS CALL FOR DETAILS

FAX: (847) 541-9904 (847) 541-0710 *
IL Residents add 8.25% Sales Tax

hitp://www.elenco.com/cs_sales/

CIRCLE 32 ON FREE INFORMATION CARD

www americanradiohictorvy com

DMM 912

WHEELING, IL 60090 ‘

DMM 914
$235

DMM 916

$189 $275

GUARANTEED LOWEST
PRICES ON TEK DMMs

15 DAY MONEY BACK
GUARANTEE
FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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CALL OR WRITE FOR OUR
NEW FREE 64 PAGE
CATALOG!

Same Day
Shipping

C & S SALES

Your one stop source for
all your electronic needs!

| Fluke Scopemeters Quality Scopes by Elenco

123...NEW..... $950

99B...NEW....$2095
105B $2495
ALL FLUKE
PRODUCTS
ON SALE

| B & K PRECISION

'SCOPES

100MHz THREE-TRACE
* 1mV divisio tivity
Model 21908 5
- Dual ime base
- Signal detay line
+ 15KV acceierating vahage

60MHz DUAL-TRACE
- 1mVidivi sttivit
Model 2160 Lnvvee iy
. * Dual time base
- Signal delay line
‘* ‘n - V mode-displays two signais unre
ated In frequency.
st ‘\ . Componeﬁlzeswv
s $895.00
40MHz DUAL-TRACE
- 1mvdivis sitivity
Model 1541C L xnfr;:::ra|grs
+ Z-axis input
- Single Sweep
- V mode displays wo signats unre-
tated In trequency

i T
1%:@:@ . Compone% mssc§5
60MHz, CURSORS & READOUTS, DUAL TIME BASE

Y + Cursors and readouts
Modet 2260 - 1mVrdiv sensitivity

e + 23 callbrated ranges - main lime base
- 18 calibraled ranges - delayed ime base
- Sgnal delay time
« V-mode - displays 2 signals unre-

fated in frequency.

- Component tester
- Z-axis input
« Single sweep

r_ g
!-"w’!, ! l
$1225

20MHz DUAL-TRACE
Model 2120B - 2 Year Warranty

Special $375
Model 2125A with delayed sweep

$539.95

o hliakd - 1mVidivision sensitivity
" + AUTOMNORM triggered sweep opération
+ AC, TVH. TVV and line coupiing
+ Calibrated 19 step time-basa with x10
magntier
- Compact flow-profite design

———

: *Aﬂordable'slpectrum
s Analyzer§ by B&K

Lowest Prices of the Year!

.

Includes
Free Dust
Cover and

r.'j‘w
%
o el ly

Probes

IS

60MHz
pDs-603 1350

« Analog / Digital Storage
- 20MS/s Sampling Rate

s-1360 749
» Analog with Delayed Sweep
100MHz
s-1390 °995

» Analog

S-1345

+ Analog with Delayed Sweep

$-1340

40MHz

» Analog

Warranty

S T T

———“"-—‘J
25/30MHz
DS-303 sovrz $1095

DS-203 20mH:z $725
« Analog / Digital Storage
s-1330 $439

- 25MHz Analog
- Delayed Sweep

s-1325 $325

- 25MHz Analog

569
475

2 Year

500MHz Series
Model 2615 - $1595
Model 2620 w! tracking
generator - $1895

1.05GHz Series
Model 2625 - §2395
Model 2630 w/ tracking
generator - $2995

<

! , ¢ 2

GUARANTEEDLOWESTPRICES C&S SALES, INC.

UPS SHIPPING: 48 STATES 5%
OTHERS CALL FOR DETAILS
IL Residents add 8.25% Sales Tax

SIMM MODULE TESTER
B & K 898 $625

* Tests72 and 30 pin SIMMSs to 36 bits

» Stand alone and portabie. No other equipment
required

» Automaticaily identifies width, depth and speed of
SIMMS.

< 10 built-in tests identity mosts memory defects
Preheat cycle prior to test.

—

& f= =1

‘e. “l—"‘"
i — L
e

PORTABLE SEMICONDUCTOR TESTER

B & K 510
- - In or out-of-order circuit tests for
i transistor, FETs, SCRs and dar-

'I lingtons.
. I. ¢ .2
4 i

$199.00

- Fluke Muitimeters
Model 70I1 $75 Model 83
Model 73| $97 Model 85
Model 7511 $129 Model 87 $289
Model 771 $154 Model 863E $475
Model 7911 $175 Model 867BE $650

$269

B&K Precision Multimeters

Model 391
Model 390
Model 389
Model 5390
Model 5380

$143
$127
$109
$295
$265

Mode! 388A $99
Model 2707 $75
Model 2860A $79
Model 5370  $219
Model 5360 $195

MX-9300
Four Functions in One Instrument

§ Features:

» One instrument with four test and measur-

ing systems:
+ 1.3GHz Frequency Counter
« 2MHz Sweep Function Generator
+ Digital Multimeter
« Digital Triple Power Supply
« 0-30V @ 3A, 15V @ 1A, 5V @2A

150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: (847) 541-9904 (847) 541-0710
hitp.//www.elenco.com/cs_sales/

CIRCLE 32 ON FREE INFORMATION CARD

___wWwWALamericanradiohistorv.com

e

15 DAY MONEY BACK
GUARANTEE
FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

$235

so0I08(3 Jeindod /661 18quwaeQ
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g

KITS KITS KITS KITS

Transmitters, Phone bugs, Fiber optics and a lot
more. Send $2 for catalog or send $ 19.99 for small
powerful FM Transmitter (1 mile range) and
catalog.

(AZ RES ADD 7.05 % SALES TAX)

COMPUTERI

+ Complete Kits Available

» StepbystepVideo g

* Leam the Computer
Inside and Out!

> § FULL VIEW CABLE BOXES §
] WHOLESALE PRICES! J | | STARR DESIGNS PO BOX 43605 PHOENIX,
30 Day Free Trial! AZ 85080-3605

1 Year Guarantee!

o
Computer Kits | | W e i e 9
@88 sa0-gaa0 | | [|="umeeee N | [Pata’s Wiolssals

npons iglying thoft ofservic wil be donied assistance Wholesale distributors of cubes and one
http//www.computerkits.com

: | piece units works on all major systems
OPINDALY ) 800.449.9189 00w call us last for the best price!

“Building Quality Computers Since 1987- LAl LT e i = @@ “7@8“72 77
| . Debce is a it Builders Paradise
RKRU k1] | . Bectrenic 0ts - Mans - Parts - Computers - Amatour Badie SURVE E
The model 220 is a 80-110MHz RF amplifier that connects to mono or % Call Debco today for ‘Q/ . ’L LANC
slerledo bFM l;ansmimrs a;\d plmduces a powerful 2-15 watt signal :I:kh your 1113 copy of
could broadcast up to § miles or more! Requires 50-150 mW drive. . q 3
Staplby SR Fars ompIE NN o eTusTsals e The Electronic Experimenter's Journal The Latest High Tech
information and antenna designs . . . ONLY $' NO C.0.0.5 1 800 423 Mgg Prgfgﬁignal Elgg[gmjg Dg!ig;gs
. Pro o e Co e
e g L WI@_“ = Our latest catalog offers a HUGE
630)736-98 AX:(630)1736-0 (S—— - Debco Electronics 4025 Edwards Rd. Cincinnati, OH 45209 . .
selection of surveillance, counter-

surveillance/privacy devices:

CA B LE T.V. CONVERTERS hidden video equipment, pinhole

cameras $159%, telephone

O & Eq ul pment recording systeﬂs_: 7-Hour § 1250;’0—
Gealers 5 30-day money back 10-Hour $139%—~16-Hour $199

touch tone decoders, scanners,

| Welcome!' | 1 year warranty bug/phone tap detectors, voice

disguisers, telephone scramblers,
locksmithing tools, and more.
Catalog $5.00

SPYOUTLET

P.O. Box 337, Buffalo, NY 14226
(716) 695-8660/(716) 691-3476

. A.““ FREE g‘x-t:ca:; : =
%ﬁnﬁ’mgei A5 cataLoo: e GO Fr’o- K it

PO Box 2426, Ft. Walton Beach FL 32549 Ay Tk | 850-863—5723

)

=~ (800) 434-2269
MC, VISA, AE, COD

n

| Telephone Call Restrictors [l IR Remote Control Recelver

| Two modes of operation; either prevent § | Learns and records the data patterns §'
i | receiving or placing telephone calls (or § {emitted by standard Infrared remote
| call prefixes) which have been entered into | | controls used by TVs, VCRs, Sterecs, etc.
memory, of prevent those calls (or call Lets you control all your electronic projects
prefixes) which have *not* been entered. | with your TV remote. Seven Individual I/O §

ping can be assigned to any button on your § ..
Block out selected outgolng calls. Bypau '{ remote, and can be configured for efther
at any time using your password. $35.00 “toggle* or ‘momentary* action. $32.00
Block out seiected Incoming calls. Calls = - -

identified using CallerID data.  $46.00

Stackable RS 232 Kits

Digital §/0 - 12 /O pins individually configurable for input or ut DIP
| | switch addressable; stack up to 18 modules on same port for 192 1/O points.
| Tumn on/off relays. Sense switch transistions, button presses, 4x4 matrix
decoding using auto-debounce and repeat. $32.00

| Analog Input - 8 input pins. 12-bit plus sign seif-calibrating ADC. Returns §
] results In 1mV steps from 0 to 4095. are programmable alarm
| trip-points for each Input DIP switch addressable; stack up to 18 modules

.| on same port for 128 single-ended or 64 differential’ inputs. .00 §

- | Home Automation (X-10) - Connects between a TW523 and your serial [
| port Receive and transmit all X-10 commands with your home-brewed f§
programs. Full collision detection and auto re-transmission. $38.50 §

" { Caller 1D - Decodes the caller iD data and sends it to your serial port in a

| pre-formatted ascii character string. Example: *12/31 08:45 850-883-5723
eleeder, Terry <CR>". Keep a log of all incoming calls. Block out unwanted

| caliers to your BBS or other modem applications. $34.50

Touch-Tone Input - Decodes DTMF tones used to dial telephones and §

sends them to your serial port. Keep a log of all outgoing calls. Use with the § - suffix (Hz, KHz, or MH2). Microcontrolier recelver's speaker terminals for off-alr

Caller {D kit for a complete In/out Iogglng system. Send commands to the § based parts decoding of repeater codes, or numbers
.} Home Automation or D?gltal 1/O kits using a remote telephone. $33.50 § only 2 gr%?ges forivery[smal Jg“"'“ dlaled orgl a mdlgle;ogmm. $54.50

DTMF Decoder/Logger :

| Keep track of all numbers dialed or entered .
- | from any phone on your line. Decodes all §i
. {touch-tones and displays them on a 18
* { character LCD. Holds the last 240 digitsin a
] non-volatile memory which can be scrolled
~{through. Connect directly to radio

Reads trequenc7y from 1Hz to 50MHz and
: dlaglaxa up to 7 digits on a 16 character

COD. Auto-range feature provides floating
decimal point and automatic placement of

wwwwe americancadiohistons.com pii
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QUALITY CALL WRiTE 74,
PARTS or E-MAIL FO[ A
FAST Free 96 Page
SHIPPING CATALOG
I gl OUtside the g 5
O N PRICING °Nd $3.00 posi,

2 Channel
RF Remote Control

“Total Command”"™ by Leviton « 5
Operate TV, lamps and other 4
appliances from up to 100 feet i~
away. Turn-on house lights

from your car. Simple to hook- |
up and use. Includes two
receivers on separate fre-
quencies and a two button
hand-held fransmitter that

I
>R

95

each

Ultrabright LED 3

PAINFULLY BRIGHT RED LED

2500 to 4000 mcd @ 20 ma. These

T 1 3/4 (5 mm diameter) red LEDs are
signiticantly brighter than conventional

LEDs. At close range, they are painful

to look at. They are great for attention getting
displays that can be seen from a distance.

Water clear in off-state.
' 2 fors] 20

CAT # LED-42

10 for $ 5.00 * 100 for $ 45.00
1000 for $ 400.00

Tamper Resistant

Electrical Outlet Cover

| 5 Foot Video Patch Cable

controls them. Requires
9 volt battery (not included).
Clam-shell display packaging. $
CAT # TCR-1
Low Power Audio Amp

Motorola MC34119P _
Low power audio amplifier suitable, ﬁﬁ.“.
for speakerphones or talking picture ¥ "Y i ’
frames. The 8 pin DIP package
requires only a few additional parts, operates
on 2 - 16 volts and drives speakers of 8 ohms
or greater. Output power exceeds 250 mW
with 32 ohm speaker. Power-down option
saves power in battery driven applications.
Hook-up sheet. Large quantity available.

60 CAT # MC34119P

€ cacn [50 Pieces - $25.00]

Light Activated
Intrusion Alarm

Leviton “Snapit-Alert” # 830-51031

This handy light activated alarm buzzes intermit-
tantly when exposed to light. Use it in desk
drawer, gun rack, medicine cabinet, refrigerator,
school locker or file cabinet to prevent children or
unwanted intruders from being where they don't
belong. Red plastic case with self-adhesive
Veicro backing. 2.5" x 3" x 0.84". Operates on 9
volt battery (not included). Good-looking retail

packaging. CAT# SNA-2

$@30,  [rorsz000

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.O. BOX 567

VAN NUYS, CA 91408-0567

ORDER TOLL FREE

6r) o——/— (3@
00

Push-on “F" connectors both ends s
each

CAT # VHP-5

10 for $8.00 » 100 for $60.00

1000 for $450.00

Twist-On F-56 Connector

Twist-on co-ax connector for

RG-6 cable. CAT #FTO-56R =

100 fors15%

[ 500 for $50.00 * 1000 for $70.00 |

5 amp Solid State Relay

C.P. CLARE / Theta J # JTA2405-3
Compact, TTL compatible, optically
isolated solid state relay for loads
up tc 5 amps @ 240 vac. 0.8" x o
0.82" x 0.56" high epoxy block with a 1.4"

long metal mounting flange. 1.19" mounting
centers. 0.062" dia. x 0.175" high pins. Can be
pc mounted or pins can be wrapped and sol-
dered. UL and CSA listed.

Input: 4 - 8 vdc - Load: 5 amps @ 240 vac

CAT# SSRLY-2405
00
$6€Eh

10 for $55.00

1-800-826-5432 |

INTERNET http://www.allicorp.com/
E-MAIL alicorp@alicorp.com

NO MINIMUM ORDER » All Orders Can Be Charged to Visa, Mastercard, American Express or Discover » Checks and Money Orders Accepted by Mail ¢ Orders
Delivered in the State of California must include California State Sales Tax * NOC.O.D * Shipping and Handling $5.00 for the 48 Continental United States - ALL
OTHERS inciuding Alaska, Hawaii, PR. and Canada Must Pay Full Shipping * Quantities Limited « Prices Subject to change without notice.

Leviton # 830-86022 P==
“Kiddy Cop" T
Prevents children from

playing with electrical outlets
and risking electrical shock. [ %
Beige spring loaded outlet )
cover closes automatically A\ )
when outlets are not in use.

Fits all standard dual wall out- |

lets. Easy to install. Remove °
existing wall plate and replace with i
outlet guard. Individual display pack-

aging with screw. CAT # 0G-022

31 90  [T1ofors12.50 |

High Capacity
“Smart” Fan

Nidec Beta VI Model A34305-29
245 CFM @ 13.8 vdc, 2
amps. 6.75" x 5.92" x
2". 5 blade, high-
volume fan with
metal housing and
struts. Features:
Atarm circuit indi-
cates stopped or slow
condition. Also has sig-
nal and control leads for
coordinating two or more fans. Six 8” ong
hook-up leads. UL, CSA listed.

CAT# CF-42 s15%

SMALL NEODYMIUM
RARE EARTH MAGNETS

P~

Semi-circular, irregularly-

shaped magnets. Shiny fin- (Wﬂ:“;m)

ish with a polarity marking dot.
0.93" long x 0.3" x 0.07" thick. Powerful for

e SiZB;Q CAT# MAG-30
$1 each ‘160 pcs. - $100.00I [

L

SAUOROB(T 48|NCDY 4664 18QUISIA(],

{ MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR-LIST.

L
-t

—

CIRCLE 28 ON FREE INFORMATION CARD
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CONVERTERS AND DESCRAMBLERS

. WE CARRY A FULL LINE OF
CONVERTERS AND DESCRAMBLERS
COMPATIBLE WITH MOST
MAJOR BRANDS INCLUDING:

« Scientific AtLahta'"
) Jerroldm
e Tocom
¢ Zenith™
¢ Pioneer™

30 DAY MONEY BACK GUARANTEE
BEST PRICES  FREE CATALOG

ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10-3 Sat EST

1t is not the intent of Allstar Electronics to defraud any pay TV
operator. Anyone implying theft of service will be dented
assistance. All brand names are registered trademarks of their
respective owners & are used for reference only, 110-84

Quesns Bivd., #4885, Forest Hills, NY 11375. NO NYS SALES, :

NOW HEAR THIS!

ELECTRONIC EAVESDROPPING
EQUIPMENT DESIGN

By Winston Arrington

This 126-page revised edition contains 117
schematic diagrams and text of our pro-
duction equipment. 29 Crystal, 35 Room,
32 Telephone, 15 Phantom Zoro, Infrared,
Countermeasures equipment, and more.
Request a free detailed explanation sheet
of contents. PRICE: $150.00 + S&H. U.S.
$6.00, Canada $8.00.

SHEFFIELD ELECTRONICS CO,

P.O. Box 377940-C, CHICAGO, IL 60637-7940
Tel. (773) 324-2196

Code: 377940-B

$139" Laser
LightShow

2 DC motors.

S¥Ys

”—,:7 /
£ —
- ‘e
~ 4
-2 ~——
2

Draw with a laser beam! Animation. text,
music & more! Includes galvos.
servo amp. demo software disk. analog and
digmal computer interface. Use an ineapen-
sive pen ponter or high power gas laser.

METOrS,

Computerized
Motors $39°

Includes: 2 Stepper motors,
computer nterface.
manual. & demo software disk. Expandable!
Up 1o 12 motors, up 10 3 amps per phase.
Now with 4 Axis Linear Interpolation

* Add $6 for spping, Computer with parallel priter port
& cable. asscmbly. power supply. & laser arc required

training

FREE

Voee 51 0-582 -6602

FLYER
Fax 510-582-6603

SVS

1273 Industrial Pky West Bldg. 460
PO Box 5S173 Hayward CA 945450125

r _—_----—_

I W g4 career, or to start your own at-home business. I

I PCDI, 6066 Roswell Rd., Atlanta, GA 30328

»BE A I.OCKSMITH

Home study. Learn locksmithing for a great

FREE LITERATURE: 800-223-4542

Name __ Age
Address Phone _
City State _p
The School of L I.ocklmnhl , Dept. LKP341

income. Cell Nowl|

is unbelievably widespreadl Electronic

Dewvices with amazing capabilities can be .monitoring your

telophono and room conversations RIGHT NOWI Are you
sure you're sefe? FREE CATALOG tells you fastl Includes
Free Bonus details on fantastic opportunities now open in
Counter-Surveillance figld. Exciting, immensely interesting
and EXTREMELY profitable {up to $250 hr) full/part-time

-800-732-5000

The clearest picture possible | -
playing back movies.
GUARANTEED
to eliminate copy protection.
® No Rolls/Jitters/Flickers/Fading
¢ Works on all TV's, VCR's Beta & Cable
¢ Gold Video Connectors & Cables Included

: 1 Year Warranty
G ]
VISION
ELECTRONICS
1-800-562-2252

2609 S. 156TH CIRCLE « OMAHA, NE 68130
http://www.modernelectronics.com

ELECTRONIC
COMPONENTS

Call for your FREE 356
page catalog TODAY!

® 69,000+ Products
® 135 Manufacturers
B Same Day Shipping
® No Minimum OQrder

800-992-9943
817-483-6828 Fax: 817-483-0931

WWw.mouser.com catalog @ mouser.com

958 North Main St., Mansfield, TX 76063

CIRCLE 152 ON FREE INFORMATION CARD

WAAMA-aericantadiehistern—com

See these and more on |e
our WEB site!

Crystal radio $5.75
Function Gen w/FM  $28.00
Function Generator  $14.95

Pulse Generator ~ $28.00
RF Sig Generator ~ $28.00
FM Microphone $6.95

Ultrasonic Translator - Hear
ultrasonic-sound $18.50

Trapstrdfiics

ph 785 841 3089
FAX 785 841 0434

CALL ADVANTECH LABTOOL
629 ICE TECH MICROLY
650 EETOOLS ALLMAX +
409 EETOOLS MEGAMAX
509 EETOOLS MEGAMAX4
369 XELTEK SUPERPRO It
409 XELTEK SUPERPRO Il P
249 XELTEX SUPERPRO L
165 XELTEK ROMMASTER It
479 MOD-MCT-EMUPA
739 STAG OR8IT-32

/lwww.xtronics.com/kits.htm
Join the exciting and profitable world of factory

automation via PLCs. First, buy the PLC Primer,
a great intro to PLCs & ladder logic programing.
It ships with student PLC software and a PLC

manual for $37.94. Next, get our PLC starter kit.
It comes with an 8(+2 Pot)in 8 out Toshiba PLC,
cable, software (Win95 &3.1 w/o support) for $295.001

Electronic Kits! [ Xcelite |

‘: 8 5373

T = e R

LABTOOL48  MICROMASTER SUPERPRO  ALLMAX PLUS ROMMLSTE{&\

General Device Instruments

Sales 408-241-7376 Fax 241-6375 BBS 983-1234
| Web www.generaldavice.com E-Mail icdevica@bmﬂ

170M

Glitter-Globe Buckmmster Fuller
sphere 64 LEDs EN12/92$45.00
Deluxe IC Radio $11.95
World Radio $25.95
Train Sound Module  $3.80
IR Receiver or Xmitter $3.90
Assembled Metal
Detectors from $18.50!
3209 W. 9th Street E
Lawrence, KS 66049

Minimum Order $20.00 +

Shipping - up to 4 Ib $5.00
We ship over seas!

Free catalog

I) n OVER 50
MODE( g

| ADVANTECH EETOOLS NEEDHAMS DATA YO ICE TECHNOLOGY HIO
SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEK!

=L |

e

| PROMAX EMP-20 MEGAMAX MEGAMAX4 SIMM/SIP TESTER EMUPA
|

599 EETOOLS SIMMAX
795 CHROMA SIMM/SIP
359 MOD-MCT-EMUPAR
279 MOD-MCT-EMUP/R
49 EPROM 1G TO 512K
69 EPROM 1G TO IMEG
99 EPROM 4G TO 1MEG
199 EPROM 16G TO 1 MEG
89 EPROM 1G TO 8MEG
129 EPROM 4G 7O 8MEG
250 EPROM 8G TO 8MEG
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10 EXCITING WAYS YOU CAN EARN UP TO

$2,000 A Wg.& AN YOUR OWN BUSINESS.

ow would you like to be your own

boss! Call all the shots! Set your own
hours! Enjoy financial security and a
better life for you and your family! Be
highly respected! It's easier and quicker
than you think ...With Foley-Belsaw's help.

Here are 10 of the hottest career
opportunities of the '90s! Choose any one
and you'll be well on your way to owning
your own profitable Big Money-Making
Business. Thanks to Foley-Belsaw and their
easy-to-follow hands-on do-it-yourseif
technical service training, you can learn
at low cost in your spare time at home
and start making big money quick! No
previous experience or special education
necessary.

This is a once-in-a-lifetime oppor-
tunity. Take that first step now. Pick the
business that interests you the most and
send in the coupon for Free Information
today! No obligation. No salesman will
call. Don't put it off and let your future
slip through your fingers!

1. LOCKSMITHING With rising crime rates, people are
seeking more protection than ever before. Professional
locksmiths are in great demand. Course in Burglar and
Fire Alarm Systems included at no extra cost.

2. SMALL ENGINE REPAIR There's an acute shortage of
qualified Small Engine Repairers—many technicians have
found this to be a profitable business 52 weeks a year.

3. SAW & TOOL SHARPENING 90 cents out of every
dollar you take in is cash profit! The work is easy—
machines do the work for you.

4, UPHOLSTERY Instead of buying new furniture, more
and more people are re-upholstering to save money.
And repairing damaged furniture will add additional big
profits in both commercial and consumer markets.

5. WOODWORKING Build over $3,000 worth of fine
furniture while you learn. Create heirloom-quality
furniture for customers or to sell. Save thousands on your
own home repairs alone.

6. GUNSMITHING Collectors and hunters pay big money
for professional expertise to keep their guns in tip-top
condition. Law enforcement officers have their weapons
serviced regularly.

7. VCR REPAIR Our unique "Fundamentals Method"
concentrates on the mechanics involved in 90% of all
repairs, without wasting time learning unnecessary
electronics. Our way is faster, simpler, lower cost.

wWWAALamericanradiohistornv.com C——

8. COMPUTER REPAIR There are over 60 million personal
computers in service, 50,000 new ones sold every day! There
are just not enough technicians to service them. Customers
will pay you big bucks to keep their PCs running.

9. SATELLITE DISH/TV/ELECTRONICS SPECIALIST Few tech-
nicians are equipped to service this fast emerging field. foley-
Belsaw gives you Satellite Dish technology (including new
mini-dish), along with electronic expertise to make big
money servicing TVs and other devices.

10. PERSONAL COMPUTER PROGRAMMING Drastic short-
age of qualified computer programmers can mean big earn-
ings in a career for you. Learn fast at low cost.

MAIL TODAY FOR FREE INFORMATION.

&3

Sine 1926

I Foley-Belsaw Institute 6301 Equitable Road
Kansas City, MO 64120-1395

YES! Without obligation send me the following free information
I kit (please check only one). | understand no salesman will call.

[J Locksmithing Dept. 13018 [J Gunsmithing Dept. 92518
[ Small Engine Repalr Dept. 52894  [] VCR Repair Dept.62716

l [T Saw & Tool Sharpening Dept.21830 (] Computer Repair Dept. 64617

l [J Upholstery Dept.81432 [ Sateliite Dish/Electronics Dept. 31488
[J Woodworking Dept.43762 [J P. C. Programming Dept. 35435

Name

Address
“City

State Zip

Call TOLL-FREE 1-800-487-2100

L--
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Unbeatable

PRICES!

DESCRAMBLERS
CONVERTERS - FILTERS
VIDEO STABILIZERS

[5[[E[2 » 30 Day Trial

FREE > Product Catalog
FlilElE » 1 Year Warranty
100% MONEY BACK GUARANTEE

raAnY aXm

Let us point you in
the right direction ...

Tl —
“—_——

E -
Row L2
s

Technologies
Omaha, Nebraska

TOLL FRE

888-554-AR

888-554-2776

Build your own functlonal Micromouse Robot
The kit comes complete with all hardware,
structural components, 2 Hitec servos, Counterfeit
Basic Stamp kit, software and an illustrated assembly
manual. This robot is an excellent foundation for many
experiments such as; obstacle avoidance, maze negotiation,
computer art and line tracking. It is a lot of fun to build and even
more fun to operate. Check out our web site for more information
and other robot kits.

@ Line Tracker Option $15.00 @ Servo 6 Pack $80.00

@ Moblle Robots Book $48.00

Pekin, IL 61554-1403 LSA

Quantity discounts avaitable. $7.50 Shipping & Handling for USA, call for international and

Qquantity shipping charges. IL_ residents add 6.25% sales tax to total.
Many more robot kits, ask for our free catalog!

Technical Service & Solutions p—
- _ 1

104 Partridge Road

jfrye@lynxmotion.com |

Tel: 309-382-1816
Fax: 309-382-1254
www.lynxmotion.com

Microwave TV Systems

LE ABLE - iTFS - MMD
ATV - INTERNATIONAL - S-BAND
Amplifiers ¢ A * Books « Comp
Filters  Systems ¢ Video Products
* RF Frequency 1990 - 2700 MHz
¢ Cable Ready - VHF - UHF Outputs
* SASE For "FREE" Catalog or Send $1

PHILLIPS-TECH ELECTRONICS

- PO Box 8533 » Scottsdale, AZ 85252
g‘c‘:Li“ﬁigdgvsg“ ORDER LINE 800-880-MMDS
o e oan CATALOG /INFO  602-947-7700
Five Year Warranty X LINE 602-947-7799
FREE SHIPPING Visa « M/C » Amx » Disc » COD's » Qty Pricing

CIRCLE 145 ON FREE INFORMATION CARD

SAVINGS {25
,BONDS '

5

Take ?I
Stock
N America \L/»

A public service of this magazine

BEST BY MAIL

Rates: Write National, Box 5, Sarasota, FL 34230

PERSONAL COMPUTER OWNERS CAN EARN $1000 to
$5000 Monthly offering simple services part time. Fres list of
100 best services. Write: Services. PO. Bax 1120-(1), NRR, FL

If you are not getting
this catalog you are
missing out on some
of the best deals in
electronics today! We have thousands of
items ranging from unique, hard-to-find
parts 10 standard production components.
Call, write. or fax today to start your free
subscription (o the most unique catalog in
the industry, filled with super values on
surplus electronic and hobbyist type
items. If you have a friend who would
like to receive our catalog. send us their
name and address and we will gladly
forward themy a complementary 100 page
catalog.

Why pay more? Call today.

%"k)& g

340 East First Street  Fax Order Line
Dayton, Ohio 45402 1-800-344-6324

Order Toll-Free
1-800-344-4465

CIRCLE 151 ON FREE INFORMATION CARD

For Free Information Puckage
on Completed Units and Pricing

Call 219-236-5776

34656-1120.

HIGH SCHOOL DIPLOMA At Home, Accredited, Fast, "Fail-
ure-Prool” 1-800-470-4723: Amencan Acaderry, 12651 S. Dixie
Highway, Miami, FL 33156, :

FREE CASH GRANTS! Never Repe Purpose. Cail
FREE 1-800-375-1098. ¥ Ay Purge

WIN COLORADO RECREATIONAL Ranch or Wisconsin Huni-
ing Farm 1-800-846-7262. i
INCREDIBLE LOW COST High Prolit Business Developed
by Inventor. Recorded Information: 619-824-3472.
SHOCKINGI “Are Parasites Eating YOU Alive? Let Dr. Ross
Anderson reveal the truthill FREE AUDIO TAPE. CALL-1-800-
995-0796 #7958.

YOU CAN HIT THE JACKPOT Using Classifieds| Send $9.95
to: IDEAS, Box 187, New Ringgold, PA 17960.

CASH FOR JUNKMAILISend SASE: MARKE TIQ-(PE), 5906 *
10TH, Kenosha, Wi 53140.

REDUCE INCOME TAXES to zero. SASE: EKR, Box 800
Maple Falis, WA 98266-0800.

FREE CAMPSITE MAP. SURVIVAL TiPS $2.00 SASE. CEL,
4300K Lincoln, Rolling Meadows, lllinois 60008.

SELF PUBLISHED AUTHORS NEEDED. www.beltowne.com
Books, videos catalog. 1-800-484-6645 ex0494.

Home Buyers & Selilers BEWARE, FREE Information 1-800-
500-8179.

MAKE MONEY Become Certified Bartender. Home Study
Course $149.95, 800-213-2088. .

CREDIT - START FRESH 1:5 Days. Add AAA Credit Instantly
407-452-4635. i

CABLE CONVERTER
DIAGNOSTIC TEST CHIP

WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
WIRELESS QUICK INSTALL TEST BOARDS AND
DIAGNOSTIC CUBES FOR ALL CONVERTERS!
%% ANYONE IMPLYING ILLEGAL USE WILL BE %%
DENIED SALE,WE SELL PRODUCTS ONLY!! TO
TECHNICIANS OR CABLE REPAIR FACILITIES!
#1 IN CUSTOMER SERVICE & TECH. SUPPORT!
*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X,
*PRIORITY NEXT DAY SHIPPING AVAILABLE!
*SALEs BUY § TEST BOARDS AND GET | FREE,
*MON-FRI - BAM-7PM - SAT |0AM-2PM EST.
*WEB PAGE HTTP://WWW,800-GOCABLE.COM

& VISUAL

COMMUNICATIONS INC.

ORDERS/CATALOG 1-800-GO-CABLE
TOLL FREE TECH. QEPT. 1- 888-519-TECH EST. 1976

$SLUMP SUM CASH NOWIS$ We buy your INSURANCE
SETTLEMENT, ANNUITY, MORTGAGE OTES, or FARM
CONTRACTS PFC“.;:OAVMENTS for CASH! Quick Closings.
1-800-338-58 15 Ext. 3

“BARTER WILL ENRICH YOU~ free: Box 2527, Sarasota,
FL 34230.

ENTREPRENEURS CASH IN on WEBTV expiosion. No
computer 1-800-552-4191. Dick Stevens.

THE ARTHRITIS CURE. Restores Cartilage. Tremendous
Moneymakar! 1-800-363-4050. !

FREE GAMBLING CATALOG! Win Nowl Patrickbooks, 644
Fort #117RM, Baltimore, MD 21230.

GUARANTEED HIGH YIELD INVESTMENTSI Profit 100% -
200%! Full Details, $5.00: ETAM, 360 Grand Avenue #398.
Dept. TIGC, Oakland, CA 84610.

BUY MICROWAVES, TVs, Computers, VCRs, Stereos. Send
$1.00or catalog to: Joel Mabin, 510 College N.E., #212, Grand
Rapids, M| 49503.

VISA OR MASTERCARD - 6% APPROVED. Bad Credit, Low
Income, Bankruptcy. 800-426-5841. .

RADIO BROADCASTING FROM Your Home, Lucrative. $1.00.
Brogdcas(, 87 Harvest Lane, Plantsville, CT 06479. (888) 621-
6793.

WHOLESALE 19¢ PHONECARDS. Never PaE Retail, Save
100's. Sample Kit $14.95. MPE Inc., Dept-PE(11/97), Bax
820, Newtown, PA 18940,

PERSONAL COMPUTER OWNERS CAN EARN substan-
tial jncome monthly offering si services part time. Get
free list of 100 best services. dinal, Dept. 217, 6102
West River, Elyria, OH 44035,

ENTREPRENEURS START YOUR Own Business Solslgr?
Wal:dm Products. Independent Representative 1-80Q-552-
4191, g

wwwWamericanradiohistorvz. com. .
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A DEVICE PROGRAMMER
FOR BENCH AND FIELD

Uses parallel printer port!
Excellent software!
Supports all standard parts!

FIRST GENERATION EPROMS 2708, TMS2716*, 25XX
SECOND GENERATION EPROMS (24. 28. 32 PIN) 2716 - 27C080 (8 MEG)
16 BIT_EPROMS (40 42 PIN) 27C1024 - 27C160 (16 MEG)

FLASH EPROMS (2%. 32 PIN) 28F, 29C. 29EE. 29F FAMILIES PLUS BOOT BLOCK DEVICES
EEPROMS/NVRAMS (24. 2%. 32 PIN) 28C04 - 28Co10. X2210/12. ERS901. PLUS DALLAS 12XX
SERIAL EEPROMS® (8. 14 PIN) 17XX. 24XX. 258XX. 35X XX, 39X X. 85XX, 93XX. 95XX+ER140

BIPOLAR PROMS* (16 - 24 PIN) 74SXXX AND 828XXX FAMILIES
+ READ, PROGRAM, COPY, COMPARE FILE LOAD/SAVE (PLUS MUCH MORE!}
* SUPPORTS INTEL HEX, S-RECORD AND BINARY FILES
PORT CABLE, POWER PACK, SOFTWARE & MANUAL VISA*MASTERCARD*AMEX

“ADAPTER REQUIRED
DIAGRAMA INCLUDED

MICROCONTROLLERS* (ALL FAMILIES) 874X, 875X. 87CSXX. 87C75X. 89C5X, 89CX051

« FULL SCREEN EDITOR W/25 CMDS + BYTE/WORD MODES
+ MADE IN USA + 30 DAY MONEY BACK GUARANTEE $ 2 8 9
ANDROMEDA RESEARCH, PO. BOX 222, MILFORD, OH 45150

68705, 68711, PICIZXXX - 16CXXX. 17C4X PLUS FLASH AND 14000
+ RUNS UNDER DOS, WIN3.1/95 ON ANY SPEED MACHINE
SYSTEM INCLUDES; PROGRAMMING UNIT, PRINTER  S5.00. SHIPPING + $5.00 C.0.D.
(513) 831-9708 FAX (513) 831-7562 )

HOME AUTOMATION

Widest Selection of
X-10 Devices Available

Thousands of hard-to-find automation, X-10 and wireless control
products. Computer interfaces, software, development tools, light-
ing control, telephone  systems, security Systems, surveillance |
cameras, infra-red audio/video control, HVAC, pet care automa- &
tion, wiring supplies, books and videos and much more!

Packed with Pictures
‘& Diagrams

Home Automation Systems, Inc. e ) \'//
Questions: 714-708-0610 Fax:714-708-0614 Lowest Prices
e-mail: catalog@smarthome.com 7 -
website: smarthome.com Gl{ﬂf?ﬂtCCdz =

CABLE TV CONVERTERS

Equipment & Accessories

Wholesalers Welcome

Call C&D ELECTRONICS

1-888-615-5757 M-F 10a-6p 011 (525) 361-5996

PROTOTYPES

Or large runs. PCBs, wave soldering, cabinets
and other metal parts, sitk screen printing, plastic
injection, xformer/coil winding, etc. Assembly,
wiring. Very low prices! Twin plantin Mexico. We »
ship to your door. V&V. PH. (713) 537-7518 Fax.

':'LE'AEN' ELECTRONICS!]

Home study. Make exceflent money. Repair I

& and install camcorders, TVs, VCRs, stereos,

l ] ‘ N sound and lighting, alarm systems, and more! I
FREE LITERATURE: 800-223-4542 I

Name — Age

I‘ " Address pronel ) I
e
SO chyistate E— ]
I School of Electronics, Depl.ELP3¢1, PCDI, 6065 Aoswell Rd., Allanta. GA 30328
. I G G SN G SIS S -

New and Pr_e—Owned

”'@ Goldstar

Model 0S-9100P —= $899.00
Full 100 MHz Bandwidth!

o Dual-Channel, High Sensitivity
¢ TV Synchronization Trigger

o Calibrated Delayed Sweep

¢ Includes Two Probes, 2 Year Warranty

MMAXTES INTERMATIONSL COAS.

LOWEST PRICES EVER!

New Fuuke Muwnimeters & Tektronix OsciLLoscores
The Industry Standard in Multimeters

Fluke Model 87 $285.00 !!!

Pre-Owned Oscilloscope Specials

Tektronix 2215 60 MHz $549.00
Tektronix 465 100 MHz $579.00
Tektronix 465B 100 MHz $729.00
Tektronix 475 200 MHz $829.00
Tektronix 475A 250 MHz $929.00
Tektronix 2465 300 MHz $2,499.00

« Professionally Refurbished

« Aligned & Calibrated to Original Specifications
» The Industry Standard of Oscilloscopes

» 6 Month Warranty - The Longest Available!

o> B PRECISSOIN Model 4040 $499.00
20 MHz Sweep/Function Generator

We Buy Surplus

Test Equipment

1-800-996-3837

|mex[C.0D] TOLL FREE 1-800-99-METER

See us on the Web!
www.fotronic.com

Test Equipment Depot

A FOTRONIC CORPORATION COMPANY

P.O. BOX 708 Medford, MA 02155
(617) 665-1400 + FAX (617) 665-0780

email: afoti@fotronic.com

—\WAMALamericanradiohistons.com
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MONITOR CLEAN UP
(Continued from page 52)

Remove interior dust with a vacuum
nozzle and paintbrush. Use gentle
strokes with the brush and keep the
nozzle at least 3 inches away from
electronic components.

e A

move the suds quickly. You can towel-
off the suds with awash cloth or paper
toweling. You may want to use a
sponge, which is okay provided the
sponge has no rough surface that
may scratch the cabinet. Work quickly.
Redo surfaces that do not clean com-
pletely. Use a clean wash cloth free of
suds to rinse off the surface. At no time
should you see pools of water on the
plastic top surface or running down its
sides. Use extreme care where the
edges of the cabinet meet the screen
of the cathode-ray tube. Do not per-
mit water to enter the inside of the
cabinet there. | lightly apply suds to
the adjoining area and wiped them
away quickly. It takes a bit longer to
get the job done, but no water seeps
inside the cabinet. Now towel the
monitor case dry.

Remove the plastic sheeting and
inspect the inside of the monitor. You
should find that there is no water. If
some seeped in, biot itup. Now set the

s

The back of the monitor was sealed with a plastic sheet cut from a kitchen garbage

bag. The bag pieces are held in place with masking tape.

Although the cathode-ray tube sits
snugly against the plastic frame in the
front of the cabinet, it is not a water-
tight seal. Also, controls coming
through the cabinet surface will per-
mit water. Remove the knobs, if possi-
ble, and cover the holes with masking
tape. It's a good idea to soak the
knobs in lukewarm water and soap
suds for a few minutes. They should
look fike new when cleaned.

Use water sparingly. Soap the out-
side surfaces of the cabinet and re-

monitor aside in an out-of-way place
and allow it to dry at room tempera-
ture for an hour or two.

You should have no trouble putting
the cover back in place on the
monitors cabinet. Seat all the screws
and you are ready o power up! Rec-
onnectthe power cord and signal ca-
ble, and turn on your computer. If
anyone asks you, “Did you get a new
monitor?,” answer by saying, “The old
one was filthy so | chucked it outt” Try
not to laugh! [ ]

pALaaarinanradiolioton ooy
- -— --

MOBILE PHONE
(continued from page 50)

mounting the potentiometer; two
other holes, 1/,-inch in diameter,
were drilled in the other end of the
enclosure fo provide for mounting
the phone jack (not shown in Fig. 1)
and the LED. The phone jack is used
to connect the circuit board to the
S-watt spedaker. It was necessary to
frim a portion of the perfboard on
the potentiometer side of the enclo-
sure so that the board can be prop-
erly seated in the enclosure. Small
holes were drilled in the poten-
fiometer end of the enclosure
through which to feed the power
leads and those that allow the inline
fuse holder’s leads to be fed into the
enclosure. The fuse holder leads
connect to the relay.

A DC cable assembly with fuse
holder, designated F1 in Fig. 1, (avail-
able from RadioShack) was used to
allow for easy transfer of the circuit
from one vehicle to another. The red
lead of the DC cable assembily is
connected to one side of the relay
coil and its normally open contact,
while the black lead is connected
to the negative side of the board.
Sixteen-gauge wire leads were con-
nected to an inline fuse holder (for
F2) and the leads run through
another set of holes driled in the
case. One end of the leads from the
F2 fuse holder is connected to the
free relay-coll terminal. The other F2
lead is used to tie the circuit to the
mobile telephone. The purpose of F2
is to protect the mobile telephone.
The proper fuse size can be deter-
mined from the phone’s owner’s
manual.

The external speaker (SPKR1) can
be mounted in the engine com-
partment of the vehicle. Solder a
phone plug onto one end of the
speaker cord, making sure the posi-
tive and negative wires do not
touch when the phone plug is
assembled. An ohmmeter can be
used to check for continuity be-
tween the assembled phone plug’s
two terminals. insert the phone plug
intfo the phone jack mounted to the
Mobilé Phone Annunciator, and
connect the wire to the speakerina
careful manner, taking care to keep
the wire away from moving parts. il
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Turn Your Multimedia PC into a Powerful

Real-Time Audio Spectrum Analyzer

Features T ————————— for as little as...
¢ 20 kHz real-time bandwith "3'\“ 2 MBaeCocdy Lkesms Yondoe 1ok
« Fast 32 bit executable

* Dual channel analysis

« High Resolution FFT

« Octave Analysis

¢ THD, THD+N, SNR measurements
« Signal Generation

« Digital Filtering

« Triggering, Decimation Zenith
« Transfer Functions, Coherence
« Dynamic Data Exchange (DDE) Je rro’d
« Time Series, Spectrum Phase,
Spectrogram and 3-D Surface plots Tocom
« Real-Time Recording and R
Post-Processing modes P ioneer
Applications . f Scientific Atlanta
* Distortion Analysis $ .
* Frequency Response Testing P rl ced ro m 2 99 Plonee r
* Vibration Measurements (U.S. sales only — not for export/resale)
* Acoustic Research KA&LEW ORKS

System Requirements

* 486 CPU or greater

* 8 MB RAM minimum

« Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

+ 16 bit sound card,

] Pl (0 2]

1097 - »

1 .

Professional Quality Sound Cards Available...Call

DOWNLOAD FREE 30 DAY TRIAL!

www. telebyte.com/pioneer

PP LERRRELLEEEE 20888 8 & (
Why rent your
cable box?

You can buy your own

Call for prices on

Your #1 source for
unmodified cable TV
converters & accessories!

Pi Hill Sofi LL

1oneer Hill Software

PHS :@vorenw Spectra Plus 4.0 1-800-899-5000
A Poulsbo, WA 98370 Affordable Signal Processing Software T 0 0 R D E R !

Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer @telebyte.com

3ot 2 2 2 2 2 3 2 36 3 3 2 36 36 3 3 2 3 36 6 3 3 3 0 2 206 3 6 b 2 b b 2% 2 b % 6 %% %
306 2 2 2 2 36 06 2 2 2 % 26 2 2 3 2 2 26 2 3 2 26 6 3 6 0 6 0 2 b 2% b b 2% % b 0 % 2% b %% % %
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'MO-TECH DISRIBUTORS

YOUR MIDWEST PANASONIC

CONVERTER WHOLESALER

PANASONIC

10 PC 20 PC 50 PC j or PC "Q&A" pools make it so fast,
easy and inexpensive. No college or
TZPC1453G2 $63 - $61' $59' experience needed. The new

“Top of the line converter” featuring sleep timer, parental lock,
standard/HRC switchable, last channel recall, favorite channel memory,
and 83 channel capable.

TZPC1003 $49- $44- $42-
One of our best selling converters featuring sleep timer, parental lock,
last channel recall, favorite channel memory, and 80 channel capability.
TZPC175DG2 $89- $85- $82-
Our “Top of the line” converter with volume control. Featuring sleep
timer standard/HRC switchable, parental lock, last channel recall,
favorite channel memory, and 83 channel capable.

Radiotelephone - Radiotelegraph

Commercial
License

FC

r Why Take Chances?

I Discover how easy it is to

| pass the exams. Study with the
most current materials available. Our

I Homestudy Guides, Audio, Video

| commercial FCC exams have been
revised, covering updated Aviation,
! Marine, Radar, Microwave, New
1 Rules & Regs, Digital Circuitry &
more.We feature the Popular
| "Complete Electronic Career Guide”
1000's of satisfied customers
Guarantee to pass or money back.
Send for FREE DETAILS or call
e 18008007535 Lo

WPT Publications

L o o o ke e e e o e e mm e e e

soono8e3 seindod /661 1oquiaocaq

[ 4701 NE. 47th Street
PHONE (810) 566-7262 P —
FAX (810) 566-7253 2 '9 b Gy St. Zip
L - 4 L - _lﬁ()()_-_80(l-_755_5 — = 97
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Modern computing and standard surge
suppressors...a recipe for disaster.

Almost all surge protection devices use MOV's (metal oxide varistors) as their active element. MOV are sacrificial/wear/
limited life components. Surge suppressors based on this technology are doomed to failure, These surge “‘suppressors” also
don’t suppress a thing. They divert powerline surges equally to the ground and neutral wire. When you put current on the
common ground wire of interconnected equipment some of that current will flow (through the inherent ground loops)
to the data lines. This is a major cause of lock-ups and misoperations that plague today’s computer environments.
Another fact; all modern computers use switch mode power supplies. During surges the power supply capacitors must
charge to the clamping level of the MOV before the MOV turns on. A recent study has shown that it takes a 3000A
surge 15 microseconds (15,000 nanoseconds) to charge the typical capacitors of these power supplies to that level. The
surge is virtually over before the MOV reacts. (See five things you probably don’t know about your surge suppressor at
www,fivethings.com.)

THE POINT: Standard surge suppressors allow too much current to hit the computer. Standard surge suppressors divert
surge current to the ground wire and disrupt data transfer. Standard surge suppressors eventually fail without warning.
Modern computers have logic voltage levels (the signals that transmit the data) and power supply voltages that are dramat-
ically lower than that of their recent predecessors. Modern computers use integrated circuits with transistors of ever
decreasing physical geometries. Modern computers are virtually always interconnected to other computers or peripheral
equipment. The bottom line; modern computers are much more sensitive and susceptible to powerline anomalies.

INTRODUCING BRICK WALL SURGE FILTERS. . .

The World’s Best Surge Suppressor

Initially engineered for critical, non-fail industrial applications, this patented device protects indefinitely and sets a new
standard for every measure of surge suppressor and powerline filtering performance.

A Brick Wall 1) Utilizes NO MOV"S or Any Other Sacrificial Components (2 two pound inductor and nine capacitors
are the heart of the unit) 2) Has No Joule Rating or Surge Current Limitations 3) HAS BEEN TESTED AND CER-
TIFIED BY UL TO THE MOST DEMANDING CLASSIFICATION OF A NEW GOVERNMENT SPECIFICA-
TION; CLASS I, GRADE A. Which Means: UL PUT ONE THOUSAND 30004, 6000V SURGES (this is the largest
swrge an interior environment can expenience) THROUGH A UNIT (at 60 second intervals) AND DOCUMENTED NO
FAILURE OR PERFORMANCE DEGRADATION OF ANY KIND WHATSOEVER..

i.e.: A Brick Wall Will Not Fail.

We know of no cord connected, MOV based surge protection device that has, or can pass this test.

A Brick Wall possesses UL lowest Suppressed Voltage Rating (let-through voltage) of 330V, This is the lowest rating they
will grant. In that test of one thousand 6000V, 3000A surges, UL NEVER SAW THE LET-THROUGH VOLTAGE
EXCEED 290V YOU CANNOT DO BETTER THAN THIS FOR A POINT-OF-USE SURGE PROTECTION
DEVICE. Once again, we know of no other surge protection device that could come close to this performance level.

A Brick Wall is a current activated Series Mode device. Since it is not wired in parallel, nor voltage activated, it does not have to
wait for the capacitors of the power supply to charge before it becomes effective. YOUR EQUIPMENT IS PROTECTED
INSTANTANEQUSLY (and indefinitely).

These devices were engineered utilizing a current limiting/surge filtering

technology. THEY DO NOT DIVERT ANY SURGE CURRENTTO THE

GROUND WIRE. They Will Not Cause Your Computer System To LOCK-UB
CRASH OR MISOPERATE as a consequence of surge diversion. Your current
surge “suppressor” will.

Powerline Filtering

In addition to all this, Brick Wall Surge EILTERS are the best AC powerline fil-
ters you can buy (that we have been able to find anyway). Industrial machinery, copiers,
coffee makers, laser printers, fluorescent lights, refrigerators, etc., all cause powerline noise
that can cause your computer to misoperate. A Brick Wail Surge Filter will make pow-
erline noise related problems disappear.

You Can’t Buy a Better Surge
Protection/Powerline Filtering
Device... Anywhere.

* BRICK WALL DI1V.,
PRICE WHEELER CORP.
1-800—52 8—03 13 Available in Modular Form
Fax: 1-800-528-6623 E-Mail: info@brickwall.com
Web: www.brickwall.com

Visa - MC - AMEX

WALL

ASK ABOUT OUR NEW IN-LINE UPS/SERVER PROTECTOR

One tree can make
3000000 matches.

g € ool

Whaddya Say To
A Guy Who's Had
The Same Job
For 50 Years,
Has Never Called
In Sick Or
Showed Up Late,
Never Taken A
Vacation Or A
Holiday, Never
Asked ForA
Raise Or Griped
About His Bonus
And, Believe It Or
Not, Has No
Plans For
Retirement?

Thanks.

Remember - only you can prevent forest fires.

ywaanar amaricanradinohictary com



www.americanradiohistory.com

OWN A

MACHINE SHﬂP

Shf Smithy
Ia!he mill- w4
drit -4

COUNTERSURVEILLANCE
COVERT SURVEILLANCE

. TRVD-900
DetecTs:

Brack Box
CoLor CAMERA

[ ViBRATING TRANSMITTER |
DETECTOR

| * Body Wires » Transmitters
gives .
you all 3 . DETECTS.' * Tape Recorders * Video Equipment
basic * Body Wires
t(r)r(\)?sc ?r:ngn as to-use  FM Wireless Mics [
benchtop machi¥1e. Save time & * AM Transmitters BX-300
money. For home or business. o UHF Transmitiers SmoxE DETECTOR
Call for your FREE Info Pak. e | CoLoR CAMERA
1'800'3"5'63"2 | AI-2100....$189.95 | | TRVD-900.....$495
FREE AI-5500 COMPLETE SAFETY SYSTEM |
Operator PE 712 ]
““‘ Pak il DETECTS:.
i « All Phone Taps
- PO Box 1517 * All Body Wires p—; COVERI CoLor
\ smlthY- releneir * All Transmitte's / Vioeo Lamp

€194 EOF

Buy recycled.

It would mean
the world to them.

Recycling keeps working to protect
their future when you Luy procluc!s
made from recycled materials. For
a free brochure, write Buy Recyc/ed,
Environmental Defense Fund, 257
Park Avenue South, New York, NY
10010, or call 1-800-CALL-EDF.

* 380 (H) TV Lines
2 Lux Sensitivity
 Undetectable Lens

VL-300 ...$595

DISRUPTS: z .
ALL TRANSMITTERS & BODY Wires WiTH ITs BUILT IN
WHITE NOISE SIGNAL BREAKER $379.95 | |

'WSS-300 CoLor WIRELESS

SURVEILLANCE SYSTEM
FEATURES:

« FCC Approved 2.4GHz Transmitter / Receiver
« Radio w/ Built-In Color Camera / Transmitter
* 380 (H) TVL Resolution » Super Low 2 Lux

» 4-Channel Receiver » 300’ Transmission

‘J

All 300 Series Color Cameras Feature: Superior Resolution - Over 380(H) TV Lines

Note: Cassette Player Non-Functioning  $895

Super Low 2 Lux Sensitivity, 3.7mm Wide-Angle Lens. Built-In Backlight Compensation
Items May Be Purchased by Credit Card, Certified Check, Money Order or C.0.D.

enstlt AMERIGAN INNOVATIONS, INC. oezerss
Catalog 119 ROCKLAND GENTER ~ SUITE 315 ¢ NANUET, NY 10954 Distributors
(FREE w/ PUfChaSﬁ) Voice: (914) 735-6127  Fax: (914) 735- 3560 Welcome
HTTP://WWW.SPYSITE.COM * E-Mai.: AMERICAN@SPYSITE.COM

ENVII K)Nli 1.
SEPA THESE

ROBOTIC N _,AC’H’I’M‘I’I\E'CE ‘

|ROUTE MILL, DRILL, CARVE, ENGRAVE, PAINT .
IN WOOD, PLASTIC, VINYL, PC BOARD, &LIGHT METALS|

4 MOTOR GANTRY MILL CONFIGURATIONS
PC COMPUTER CONTROLLED CNC/DNC
IMPORT/ EXPORT FILES TO OTHER CADS
AUTO-BACKLASH COMPENSATION
PRE-MACHINED HEAVY CASTINGS
SIMULTANEOUS 3 AXIS MOTION

STARTING AT

$695.00

‘,..7’

T

{did

FREE 3D CAD/CAM SOFTWARE
AVAILABLE IN KITS OR ASSEMBLED
EXPEDITE SERVICE ALSO AVAILABLE
OPTIONAL ALUMINUM WAY COVERS
001" RESOLUTION / AMERICAN MADE

hitp://www.uscyberlab.com
4}] U.S. CYBERLAB, INC. 14786 SLATE GAP RD., WEST FORK, AR 72774

3 AXIS UNITS
FROM 12" X 12" TO
66" X 66" MACH. AREA |

—  [CALL NOW FOR INSTANT SPECS 501-839-8293 24 HR. FAX-BACK

ey americanradiochistorn..com
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Robots!

=¥

E Or write fo us:
- 4286 Redwood Hwy #226-101
’ San Rafael CA 94903
Phone 415-491-4600 o Fax 415-491-4694
Email info@mondo.com

« MODELS ¥ ﬂi

CLASSIFIED

PLANS-KITS-SCHEMATICS

TRANSISTOR Data Tables — Given are the basic
electronic parameters for the worlds popular tran-
sistors in one volume. A must for servicemen, hob-
byists and engineers. Order “Transistor Data Ta-
bles” (BP407T) for only $9.95 (price includes
shipping) from ELECTRONIC TECHNOLOGY
TODAY, INC., PO Box 240, Massapequa Park,
NY 11762-0240. USA and Canda only. US funds.

HEATH COMPANY is selling photocopies of most

Heathkit manuals. Only authorized source for

téopyright manuals. Phone: (616) 925-5899, 8-4
T

ELECTRONIC Project Kits. www.gkits.com. 1
(888) GO-4-KITS, 292 Queen St., Kingston, ON.,
K7K 1B8. QUALITY KITS.

ALL-in-one catalog, 60 mouth-watering pages.
CB/HAM/audio/TV/spy/broadcast/science projects,
micropower broadcasting, broadcast transmit-
ters, amplifiers, antennas, “secret books”, start
your own radio station and more. Send $1.00 to
PAN-COM INTERNATIONAL, PO Box 130-P12,
Paradise, CA 95967.

AWESOME Kits: Voice changers, levitators,
lasers, gas sensors and more! Catalog $1.00. LNS
TECHNOLOGIES, 20993 Foothill Blvd., Suite
307P, ;Iayward, CA 94541. www.ccnet.com/
~Instec|

FM Micro/Low Power Broadcasting 88-108MHz,
Assembled PLL transmitters and rf amps,
mono/stereo 20mW's-110 watts. Photo catalog/info
call (250) 642-2859. R. SCOTT COMMUNICA-
TIONS LTD. We ship worldwide from Canada.

UNDERGROUND electronic devices and more.
Free catalog. INFORMATION CENTER, P.O. Box
876PE, Hurst, Texas 76053. www.theinforma-
tioncenter.com

BIO-Stimulator featured in PE June issue. Tone
muscles, relieve aches and pains with electronic
acupuncture. Updated kit with enclosure $40.00
plus $2.50 S&H, RAH PROJECTS, P.O. Box
15904, N.B., California 92659. '

CRYSTAL set instructions. Since 1932. Very real
radio. Catalog $2.00 ppd. MODERN RADIO LAB-
ORATORIES, P.O. Box 14902-K, Minneapolis, MN
55414-0902.

CABLE Descrambling, New secret manual. Build
your own descramblers for cable and Subscrip-
tion TV. Instructions, schematics for SSAVI, Gated
Sync, Sinewave, some free methods $12.95,
$2.00 postage. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824.

MISCELLANEOUS
ELECTRONICS FOR SALE

THE Case Against Patents. Thoroughly tested
and proven alternatives that work in the real world.
$28.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

TUBES for sale. Large stock on hand. Call 1 (800)
370-3390 or dwarders@telepath.com

CABLE descramblers and converters. 10 lot
decoders $38.00 ea. 10 lot converters $57.00 ea.
Visa and Mastercard accepted. (304) 337-8027.

CABLE test chips, real wholesale pricing, volume
purchase programs, monthly specials, tol! free 1
(888) 676-test.

MAESTRO latest technology. Compatible with alt

major ems: Pioneer, Jarrold, Scientific Atlanta,

Zenith. Universat descrambling capabilities. Deal-

%s wanted. Mongy back guarantge. 1 {800) 676-
66.

FREE cable descrambler plans. For details
write: SIERRA PUBLISHING, 909 E. Yorba Linda
Blvd., Suite H-181, Dept. PEL, Placentia, CA
92870.

ALL raw unmodified Tocom 5503A $22.00, VIP
$60.00, SA 8600 new $165.00, Pioneer 5135
$50.00, Jerrold DP5 $50.00, DRZ P $22.00, Zenith
1082 $22.00, Oak $22.00, 5 lot only. 1 (800) 219-
8618.

BEST pricing on 18" satellite TV systems for
home and RV. DSS, DISH Network programming,
multi-room viewing options, accessories. Call
SKYVISION 1 (800) 543-3025. www.skyvision.
com

CABLE descrambler/Video Outiet. Order today
and have it tomorrow. Guaranteed lowest price.
Don’t pay more! 24 hr Tech support group. Open
7 days - 24 hrs daily. We will not be undersold.
C.0.D. & credit cards. Lifetime warranty. 1 (800)
586-9920.

AUDIO-VIDEO-LASERS

VIDEO Stabilizer. Works with all videotapes.
$45.95 + $6.00 S&H. Free brochure. 30 day mon-
eyback. STAR DEVELOPMENT, Box 92457, Mil-
waukee, WI 53202. (414) 860-1471.

CABLE TV

CABLE TV equipment & accessories. Whole-
salers welcomel 30 da moneEyback uarantee!
Free catalog! PROF ANCE ELE ONICS,
INC.,, 1 (800) 815-1512.

CABLE TV descramblers. One piece units. Pio-

neer 6310's, Scientific Atlanta 8580's, DPV7's and

others. Lowest prices. Money back guarantse.
Houston, TX (888) 691-4610.

CABLE- test chips; Jerrold; Pioneer; Tocom; Sci-
entific Atianta, Zenith, Jerrold cubes; Pioneer pro-
grammable cubes; HUDSON, 1 (800) 863-3237.

CONFUSED? Descramblers. Will explain all your
options, all makes and models. Wholesale and re-
tail. Open 6 days wk 9AM - 8 PM Est. Best tech
support and friendly service. Toll free 1 (888) 238-
0967 ROYAL ENGINEERING INC.

SIGNAL Eliminator can block severe TV inter-
ference or unwanted channels! Visit us on the web
today at http://members.aol.com/tvfilter. Request
a free brochure by mail or voicemail. STAR CIR-
CUITS, PO Box 94917, Las Vegas, NV 89193. 1
(800) 433-6319.

ALL chips $9.00 -$18.00, Security bits from $9.95,
converters, filters. Lowest price guarantee. Any-
time. 1 (800)760-0555.

CABLE descrambler!! Anyone can builid in
seven steps with Radio Shack parts. Plans/kit
from $5.00 plus free bonus!! 1 (800) 818-9103.

CABLE “Bullet Terminator and 1.D. Blocker."”
Electronically shields yourself and your box. Free
Hackers Guide included. Lifetime guarantee.
Wholesale prices. 1 (800) 820-9024.

BIG Sale!! Notch filters $18.00. External acti-
vators $125.00. Descramblers from $99.00. Test
chips from $5.00. Bullet/l.D. $10.00. Name brand
cable descramblers from $135.00. Let us beat
your best price. 1 (800) 449-9189. Anytime!

CABLE converters and test modules. Money
back guarantee. Extremely competitive. Raw
converters, catalog. Credit cards, COD 1 (888)
443-9185.

CABLE TV test chips for Jerrold and more. New
multi mode modules available (516) 223-2102.

SATELLITE EQUIPMENT

VIDEOCYPHER ll descrambling manual. Schema-
tics, video and audio. Explains DES-EPROM,
CloneMaster, Pay-per-view $16.95, $2.00 postage.
Schematics for Videocypher Plus, $20.00.
Schematics for Videocypher 032, $15.00. Collec-
tion of software to copy and alter EPROM codes,
$25.00. VCII Plus EPROM, binary and source
code, $30.00. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824.

DSS Hacking: How to construct and program
smart cards, w/pic16C84, software. Complete DSS
system schematics. $16.95. CABLETRONICS,
Box 30502PE, Bethesda, MD 20824.

waany americancadiohistarvy. com
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OBTAINING sound for your VCIl and VCII Plus is
easy. No codes needed. Also DSS Test Card in-
formation. Details 1 (800) 211-5635.

FREE DSS Test Card information package. Works
on new system and turmns on all channels Including
PPV, adult and sports channels. Write: SIGNAL
SOLUTIONS, 2711 Buford Rd., Suite 180, Rich-
mond, VA 23235.

SECURITY

ELECTRONIC sales of security systems for home,
apartment, or business. Will send information. Call
(812) 295-4240.

BUSINESS OPPORTUNITIES

START your own technical venture! Don Lan-
caster's newly updated Incredible Secret Money
Machine Il tells how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.-

SATELLITE Television Pays! 18" minidish sales
force needed. STAR VISION DIRECT: (800) 899-
9707, 8am - 10pm Pacific.

$$$$ millions in scrap gold from old electronics,
computers, circuit boards, jewelry, 24 hours: (603)
645-4767.

American Heart

Association.

Fighting Heart Disease
and Stroke

 ELECTRONICS

KEEP YOUR C-BAND SYSTEM
RUNNING STRONG!

Free Buyer’s Guide QA
BEST VALUES ON...
o Receivers, including 4DTV
o Dish Movers & LNBs, all kinds
© Tune-up Kifs, Tools & Parts
¢ Skypac® Programming
¢ Toll Free Technical Help

Fax: 218-739-4879
Int'l: 218-739-523%

800-543-3025

www.skyvision.com

1048 Frontier Dr.
Fergus Folls, MN 56537

BEST DEALER PRICING!

CABLE

IMPROVE YOUR IMAGE WITH
VIDEO STABILIZERS

FREE
_ CABLE TV

Now you ¢an tune-in your favorite
cable TV programming
and SAVE $100°S -

Converters & Descramblers

Call 1-800-715-6789

30 Day Money Back Guarantee

FREE Catalog

s - -' -
 Illennium
" ENTERPRISES

..A's Full of Stars
sPanasonic®
= Jerrold® s Scientific
=Pjoneer® Atlanta®

ALL MAJOR CREDIT CARDS ACCEPTED
13492 Research Biva # Suite 120-113 » Austin, TX 78750

sZenith®

EVEN $1000'S on premium
CABLE TV EQUIPMENT.

=0 B R
MODERN
1-800-906-6664

2609S. 156TH CIRCLE « OMAHA, NE 68130
http: //www.modernelectronics.com

Help make your children, family, and
community safer from violence! Call

1-800-WE-PREVENT

for free action ideas

TAKE A BITE OUT OF

AC
d U.S. Deparment of Justice
Couwncil Crima Prevantion Coaltion of America

WSkyvision

4 N v \ N
VIDEC ABILIZER
1 Year Warranty on All Products.
Affordable Extended Warranty.
FREE CATALOG! >
RS o FR

Call the Cable Professionals 24 Hours A Day!

g

o el D,
Lrecltronics

1-800-379-3976

HTTP: //WWW.ORION-ELECTRONICS.COM

_ B

Super Savings!!!
10 Watt Multimedia
Speakers
Amplified speaker
system features 10
watt max. power
output, 80Hz-20KHz frequency response,
0.5% THD, 40dB signal-to-noise, 2" x 4"
fulf range speaker. Separate controls for
volume and power. Includes cables and
wall transformer. Size: 3-7/8" (D) x
3-1/2" (W) x 5-1/2" (H).
Retail Price: $34.95
No. 220-0201... ............ $9.95 (per pair)
T 50 Watt Multimedia
| Speakers
¢ Amplified speaker
f system teatures 50
walt max. power
output, 80Hz-20KHz frequency response.
3" magnetically shielded full range
speaker. Separate controls for power.
volume and tone. Includes LED power
indicator and front headphone jack.
Includes cables and wall transformer.
Size: 5-1/8" (D) x 4-172" (W) x 7" (H).
Retail Price: $79.95

45402

S

Call for a free catalog

- 20 Watt Multimedia
= Speakers
! Amplitied speaker
A= system features 20
e watt max. power
output, 80Hz-20KHz frequency response,
0.3% THD, 45dB signal-to-noise, 3" full
range speaker. Separate controls for
volume, power and tone. LED power ON
indicator. Includes cables and wail
transformer. Size: 5-1/2" (D) x 3-3/4" (W)

x 7-1/8" (H).  Retail Price: $59.95
No. 220-0202.....cccoviemrimreees $19.95 (per pain)
Super CHARGER ™ |

Alkaline and Ni-Cd
Charger for AAA, AA.
C and D Cell batteries.
Incredible space-age
technology automatically
and safely recharges regular alkaline (1.5V)
and nickel cadmium (1.2V) batteries.

Mfg: Buddy L Model #8000.

*Repackaged*
No. 140-0140...cuueerireeienenenne $7.95 (ea)

NO. 220-0203..ccvrrrrvrn $29.95 (per pain
340 E. 16t 5 Order Toll-Free
.1t St.
£ Dayton, Ohio 1-800-344-4465

Fax Order Line
1-800-344-6324

CIRCLE 150 ON FREE INFORMATION CARD

e WAMAN=BR E FiCaRradiohister-com
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ADVERTISING INDEX

Popular Electronics does not assume an

in the index below.

y responsibility for errors that may appear

Free Information Number Page
— Aegis Research, Canada ............... 76
— AES ... e 80
26 Alfa Electronics.............................. 81
28 All Electronics............connnnnd 91
137 Allison Technology....................... 79
— Allstar Electronics........................ 92
— Amaze Electronics......................... 76
— American Innovations................... 99
— Andromeda Research.................... 95
— Arrow Electronics......................... 94
— Base 2 Computer ........................... 80
— Basic Electrical Supply ................. 78
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— Circuit Specialists........................ 82
— Cleveland Inst. of Electronics........ 37
— Command Productions ................ 74
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— Electronic Tech. Today................... 71
— EMAC. ..., 76
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— Forest Electronics......................... 74
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— Grantham College of Eng................ 4
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ADVERTISING SALES OFFICES

Gernsback Publications, Inc.
500 Bi-County Bivd.
Farmingdale, NY 11735-3931
1-(516) 293-3000

Fax 1-(516) 293-3115

Larry Steckler, EHF/CET
President (ext. 201)
e-mail advertising@gernsback

Adria Coren
Vice-President (ext. 208)

Ken Coren
Vice-President (ext. 267)

Christina Estrada
Assistant to the President (ext. 209)

For Advertising ONLY
1-516-293-3000
Fax 1-516-293-3115

Larry Steckler
publisher

Arline Fishman
advertising director (ext. 206)

Michele Torrillo
advertising assistant (ext. 211)

Adria Coren
credit manager (ext. 208)

Subscription/
Customer Service/
Order Entry
1-800-827-0383

7:30 AM - 8:30 PM EST

ADVERTISING SALES OFFICES
EAST/SOUTHEAST

Stanley Levitan

Eastern Sales
1 Overlook Ave.
Great Neck, NY 11021-3750
1-516-487-9357, 1-516-293-3000
Fax 1-516-487-8402
slevitan26@aol.com

MIDWEST/Texas/Arkansas/
Oklahoma, Colorado, Arizona

Ralph Bergen

Midwest Sales
One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-847-559-0555
Fax 1-847-559-0562
bergenrj@aol.com

PACIFIC COAST/Mountain States

Anita Bartman

Hutch Looney & Assoc., Inc.
6310 San Vicente Blvd.

Suite 360

Los Angeles, CA 90048-5426
1-213-931-3444 (ext. 227)
Fax 1-213-931-7309
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BASIC Stam’f

Tiny computers run PBAS

BASIC Stamps answer the request for
small, low-cost, easily programmable
computers. BASIC Stamps are
programmed in Parallax BASIC
(PBASIC), a simple language with
powerful 1/0 instructions. BASIC
Stamps have their own PBASIC
interpreter, non-volatile EEPROM,
and 5-volt regulator. Because of their
reliability and ease of programming,
BASIC Stamps are the microcontroller
of choice for hobby projects and
industrial control.

now.

BASIC Stamp modules

BS1-1C Module (part #BS1-I1C)
8 1/0 lines
80 PBASIC instructions max.
2000 instructions/sec.
2400 baud serial 1/O
14-pin SIP module
Familiar PBASIC language with J/O instructions including BUTTON,
HIGH, INPUT, LOW, OUTPUT, POT, PULSIN, PULSOUT, PWM,
REVERSE, SERIN. SEROUT, SOUND, and TOGGLE.

$34

BS2-1C Module (part #BS2-1C)
16 1/O lines
500 PBASIC instructions max.
4000 instructions/sec.
50k baud serial [/O
24-pin DIP module
Similar language as BSI-1C, plus DTMF, FREQOUT, SHIFTIN and
SHIFTOUT, XOUT (X-10 powerline control), etc. 'O functions common
to both modules have a higher resolution on the BS2-IC, due to its faster
clock speed. Larger EEPROM, high speed, and diversity of instructions make
the BS2-1C our most popular product.

$49

BASIC Stamp Starter Kits

BASIC Stamp I Starter Kit (part #27205) $99
BASIC Stamp Il Starter Kit (part #27203) $149
BASIC Stamp Starter Kits include the BS1-IC or BS2-1C modules shown
above, carrier board with prototype area with 9-volt battery clip, manual,
application notes, and software. Free technical support is also included.

‘ @ ‘ :-:I 3“"
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BASIC Stamp 11 Starter Kit shown with
BS2-1C module on carricr board

Mechanical insect controlled by BASIC Stamp

Parallax’s United Kingdom distributor Milford Instruments
(www.milinst.demon.co.uk) uses the BASIC Stamp1 to con-
trol servos, LEDs and antennae switches in their BASIC Stamp
Bug kit. The popular bug survived a week of booth crawling at
the Spring 1997 COMDEX show in Atlanta, Georgia and is

" Serial LCD Displays

' BASIC Stamp AppKits

+31 COMDEX

computers

programs

Plastic extrusion machine industrial application
Fisher Automation of Whitestone, New York uses
BASIC Stamps in their plastic extrusion machines to sense
the appropriate time to start a cut cycle and sequence sev-
eral pneumatic valves. Fisher Automation reports that "the
BASIC Stamp has proven extremely reliable in our appli-
cations, running 24 hours per day, seven days a week, and
performing up to 70 cuts per minute."

2-line x 16 character LCD display (part #27910) $54
4-line x 20 character (part #27919) $109
Serial LCD modules from Scott Edwards Electronics take one BASIC Stamp
I/O line and ground, and are controlled with simple SEROUT instructions.
For example, to print “Popular Electronics™ on the LCD, your PBASIC pro-
gram would execute the following instruction:

SEROUT 0,N2400,(“Popular Electronics™)

MAX7219 8-digit LED display driver (part #27914) $26
LTC1298 12-bit A/D convertor (part #27916) $26
DS1620 digital thermometer / thermostat (part #27917) $26
RS-485 long-distance communication (part #27921) $26
Xicor X25640 8k serial EEPROM (part #27918) $26

AppKits include all the materials you need to learn about interfacing electronic
parts to the BASIC Stamp. Each AppKit contains a sample device and support-
ing components, easy to read documentation, and source code.

Visit Parallax at Fall 1997 COMDEX

Las Vegas, Nevada, November 17 to 21, 1997.
BASIC Stamps are shown in applications submit-
ted by our customers. BASIC Stamp Starter Kits
are promoted at show-special prices. Watch our web
site for free guest passes to COMDEX.

PARALLAX 7 (888) 512-1024

3805 Atherton Road, #102 « Rocklin, CA 95765 « USA
Office / Technical Support: (916) 624-8333 * Fax: (916) 624-8003 « FaxBack: {916) 624-1869
info@parallaxinc.com - stamptech@parallaxinc.com * http://www.parallaxinc.com

Australia and New Zealand +31 39 720 5344, +61 67 722 777 - Austria +49 241 918 90 0 - Belgium +32 4 377 5151 « Bulgaria +359 2 72 77 50 - Brazil +55 11 453 5588, +55 11 801 0045 + Canada {514) 336-9426 - Czech Republic +42 49 5813 252 « Finland +358 31 266 188E - France
+33 328 550 328 - Germany +43 241918 80 0 - Greece +30 1902 0115 « Hungary +36 1270 7680 « India +31 422 232 564 * Ireland +44 1977 683 665 « Israel +972 3 456 543 « ltaly +39 0542 55400 + Japan +81 3 3251 1779  Netherlands +31 10 450 4349 - Poland +48 34 648 882 - Singapore
+65 296 3995  Slovak Republic +42 7 580 2574 - South Africa +27 11 493 6242  Sweden +46 431 41 00 88 - Switzeriand +49 241 98 900 + Taiwan +886 2 647 1978 + United Kingdom +44 1 977 683 665 - United States 800 344-4539 (Dig-Key), 800 8314242 {Jameco), 800 538-5000
{JDRY), 800 652-6733 (Mariin P Jones), B0O 467-7736 {DC Electronics}, 415 491-4600 (Mondo-Tronics), 800 843-7422 {Radio Shack Uniimited). 303 512-2060 (TechAmerica)

PBASIC BST4C and BS2-(C are trademarks and BASIC Stamp & the Paralisx jogo are registered trademarks of Parailay, inc + Prces do nof nciuce shipping and sales tax - Features and prces subject fo changs without notice Prves are U'S paces only, Prces i ofer countres may vary

COMDEX is a registered trademar« of Sobank COMDEX
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Professional Power
at a hobbyist price.

That has been our philosophy at MicroCode
Engineering since 1987. So it’s no surprise
that CircuitMaker and TraxMaker are the
leading software tools for affordable, easy-to-
use circuit design, simulation and PCB layout.

QUICKLY DESIGN analog. digital or mixed
analog/digital circuits with CircuitMaker's
advanced schematic features. You fully control the
wiring, device placement. annotation and colors.

it O P Iy B And the Symbol Editor and macro features let you
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4.000-device library

AC Frequency Analysis

DC Operating Point Analysis

DC Transfer Function

Transient Analysis

Step Function — step component values and
sources over a user-definable range

TAKE MEASUREMENTS at any point in the circuit with a click of the

Probe tool. Results appear immediately on virtual instruments like the Digital
Oscilloscope. Curve Tracer,
simulator lets you take measurements as quickly and easily as CircuitMaker.

Digital Multimeter and Bode Plotter. No other

COMPLETE the design process with TraxMaker. a professional printed
circuit board layout program with built-in autorouter. Import netlists from
CircuitMaker and other schematic programs, or design boards from scratch.

* Includes autorouter, auto component placement and Design Rules Check

* Supports up to 8 copper layers. board sizes up to 32 x 32 inches

* Surface mount and through-hole components from a customizable library

* Outputs your PCB as a Gerber file, Excellon N/C drill file, and prints to
any Windows-selectable printer or plotter

RELY ON free technical support from qualified engineers. And every
MicroCode product is backed by our 30-day Money-Back Guarantee if it
does not live up to your expectations.

information and free demos

(or download from www.microcode.com)

CircuitMaker Vversion 5 $299
Call 800-419-4242 for more TraxMaker Version 2 $299

CircuitMaker Design Suite™
{CircuitMaker and TraxMaker) $549
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MicroCode Engineering Inc * 927 W. Center St « Orem, UT 84057 » 801-226-4470 ¢ Fax: 801-226-6532 ¢ Email:sales @ microcode.com
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