I.

Build the

Guitar
Amplifier
Rock your jam session with the "Chrome Classic 50"

professional-looking 50-watt amplifier
featuring special effects
a
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Hob
Gift
wealth of good
to simplify your
holiday shopping
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Mobile Phone
Annunciator
Add soft tones to your car phone

while controlling its volume
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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

ANALOG /DIGITAL

YES

FULLY INTERACTIVE SIMULATION

YES

ANALOG ENGINE
DIGITAL ENGINE

SPICE

TEMPERATURE CONTROL

EACH DEVICE

PRO SCHEMATIC EDITOR

YES

HIERARCHICAL CIRCUITS
VIRTUAL INSTRUMENTS
ON- SCREEN GRAPHS

YES

ANALOG COMPONENTS
DIGITAL COMPONENTS

OVER 100

DEVICE MODELS

OVER

MONEY -BACK GUARANTEE

30 -DAY

TECHNICAL SUPPORT

FREE

3F5, 32 -BIT
NATIVE, 32 -BIT

YES
YES

OVER 200

Powerful Analyses

low price.

DC OPERATING POINT

YES
YES

Join over

AC FREQUENCY
TRANSIENT
FOURIER

YES

NOISE
DISTORTION

YES

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/NT/3.I.

Upgrades from previous versions $79.

4,000

YES

YES

Electronics

Workbench
VERSION 5

Ott 800-263-5552

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068,
North Tonawanda, New York 14120- 2060 /Telephone 416- 977 -5550
INTERACTIVE

TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U S. DOLLARS AND VAUD ONLY IN THE
UNITeD STAT-:S AND CANADA ALL ORDERS SUBJECT TO SI S SHIPPING AND HANDLING CHARGE

Fax: 416- 977 -1818 Internet: http: //www.interactiv.com CompuServe: 71333, 3435 /BBS:416. 977 -3540 /
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33 Guitar Amplifier
Build the "Chrome Classic 50," which features a 50watt amplifier, "clean" and "crunch" channels,

adjustable tone and distortion controls, and a
inch, aluminum -cone speaker, for under 200
bucks! -Rodrick Seely
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49 Build The Mobile Phone Annunciator
Prevent those unpleasant conversations with your neighbors by giving your car phone a more pleasant way to
announce that you have an incoming call-Curt Jeno
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44 Understanding Analog
Optoisolator /Couplers

Page

49

Page
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Learn how analog optical coupling is accomplished by building

your own optocoupler devices, and by conducting experiments 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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Product Test Report
Zenith IQ3597BT 35 -Inch TV Monitor /Receiver

Gizmo
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Since some of the equipment and circuitry
described in POPULAR ELECTRONICS may
relate to or be covered by U.5 patents,
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38 interference eliminator codes, so you can
pick any channel you want, without experiencing

and

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 anything you, the environment or even your kids
can dish out. The con-

trols have been engineered for the ultimate
in functionality and

Reach out and touch someone...without wires or fees!
Motorola integrates microchip technology into a palm -sized
two -way radio to create the ultimate communication device.

ease -of -use, and the unit
will operate for up to 20
hours on three AA batteries. Never before has
a communication device
featured this degree of
clarity, power, portability
and range...and it fits in
the palm of your hand.
Wireless freedom and
safety. Once you have

tried this remarkable
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 campground, 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 practical and fun.
Two -way the right way.
Hand -held personal commu-

nication devices have been
around for a long time. Unfortunately, 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
frequencies and
38 interference eliminator
codes ensure privacy
and clarity.
Clear communication
up to two miles away.
20 hours of operation
on three AA batteries.
Rugged design built
to withstand abuse from
inclement weather, harsh
terrain, even kids!
14 UHF

'M MOTOROLA

but even with long, clumsy
antennas, they had poor sound
quality, inadequate static reduc-

tion and an extremely limited
operating range. Most affordable 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 useless. The only way to get clarity,
power and durability in personal 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 convenient. The FCC has designated
a new band of radio frequencies
specifically for family use, with

no licensing fees or usage
charges. Motorola, the world's
leader in wireless two -way communication, 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

Use the Sport Radio to

communicate between:

cars on a road trip
product, you'll wonder
boats on a lake
how you ever lived
different seats
without one. You'll be
at a ball game
amazed as you discover
the kitchen and
all the ways the Sport
the playground
Radio can enhance your
lifestyle. With the power The only limit is your
imagination!
to communicate without
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

Buy two radios and save $20
Buy three or more radios

.

sa S &H

$149.95 each
$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
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Accredited B.S. Degree in
Computers or Electronics

EdiToRiAl

by studying at Home
Grantham College of Engineering
offers 3 distance education programs:

1

i

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

It's That Time of Year

tIVTElectronics Workbench Professional 5.0
40.

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

Some Say Watching Tropical
Fish Lowers Blood Pressure
& Relieves Stress,.,

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 project 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, W 1 ETI. 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, unfortunately, has deprived thousands of people interested in electronics of a regular 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 electronics at How -It- 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?

They Could Be On To
Something.

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.

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

Bariefoot'Cruises.
4

P.O. Box 190120, Dept.

5568,

ro.

Miami Bea.-h, FL 33119
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Ed Whitman

Managing Editor

Where do more people go
for electronics

Surprised?
Of course you weren't..

R

adioShack has the accessories peopie reed for all

so---zs

of personal electronics.

Need a case

fo/ynurceUu|ar phone, a longer-lasting battery, a universal remote control, an adapter for your
portable CD player? We can provide accessories that will help you get the most e joyment and greatest benéfit from thousands of product No matter who made ¡t or where you bought it-you already
know who'll get you connected. For our store near you, call 1-800-THE-SHACK®.

»oShack

o've got questions. We've go answers.
ORCLE 14 ON FREE INFORMAroN CARD
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LETTERS
SORRY, WRONG NUMBER
In the article "The PC Parallel Port

Relay" (Popular Electronics, September 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 information, or visit their Web site: www.
mpja.com.- Editor

DTMF WIRE
TRACER CORRECTION
noticed a small misprint in the article "DTMF Wire Tracer" in the July
issue. The parts placement diagram on
page 41 has Q2 where Q3 should be
and 03 where Q2 should be. think this
is an interesting project, and hope that
you will continue to publish more projects 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

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 floppy (IBM compatible), 230 kbps serial
port, 6 -voice sound card, and 3 -button
mouse. am eagerly awaiting the delivery of an additional 16 MB of RAM with
daughtercard to bring my machine up
I

I

to 16 MB of "fast" (20 MHz) RAM and
16 MB of "slow" (1 MHz) RAM. It never
ceases to amaze me that people cannot believe that a 1982 machine could
be so equipped.
In

I

I

I

COMMODORE 64
REVISITED
just read the request in Haves &
Needs in the Letters column (Popular
Electronics, September 1997) for information 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.
I

I

I

I

I

6

any case,

l

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 I have my venerable Apple Ile used for packet radio in
my ham station, while my trusty Apple
IIGS runs many of my file management and database programs with the
Apple Works 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.-Editor

QUAD- PACKAGE
JFET DEVICES
In the September Think Tank column, in the discussion of operation of

the "Four Channel Audio Mixer" circuit,

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 TL074,
and the LF353, is the propensity for
latch -up and /or input inversion when
the input signal exceeds the power
a

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 withstand 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 advantage 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?
I

-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 5358 1 -2 72 1
I

I

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
I

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 recommend a handbook containing all or
most of the semiconductors used in
radios, TVs and VCRs? Thanks.
I

I

Ervin Velez
Calle 2, B -36 Tintillo Gardens

Guaynabo, PR 00966

"My TV reception is so clear, you'd think
I

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-

Replace your unsightly
"rabbit ears' today!

ments in electronic
circuitry have resulted in TV sets
that have sharper
pictures, brilliant
colors and clearer
sound. From the
smallest portables

power of a large antenna in an inconspicuous,
low-profile size.
Stealth antenna. In the past, creating an
antenna with optimal reception meant making it big, with a
large amount of surface area. This resulted in products that

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 televisions 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 likely 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 improve 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 mechanisms 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 definition and color you were intended to see. The
Optima antenna gives you the signal -grabbing

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

were large and unsightly or small and
ineffective. Either
way, the aesthetic
look of your room or
house suffered. Research and development tended to focus
on the television, not
on signal reception...until now.
Recently, a brilliant scientist in
Colorado developed
an antenna that
would maximize reception 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 antenna, resulting in a large surface area confined to
a small space. Second, they developed a technique 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

Attention mini-dish owners. If you own a mini-dish
satellite system, you are aware
of the off-air issue and are
probably wondering how you
can pick up local broadcasts.
After all, what good are hundreds of channels if you can't find
out who won the local city council
race? The DishmateTM 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.

allows you to tune the antenna by simply
moving the cable! The handmade assembly is
encased in aircraft -grade plastic and high -density foam. The weather- resistant cover is a
neutral white and can be painted to match the
color of the house or room. Plus, the omnidirectional 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 /Outdoor

TV

Antenna or the DishmateTM, the small antennas that get big reception. They both come
with a 90-day manufacturer's limited warranty 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
DishmateTM UHFNHF Antenna

$69.95
$69.95

$8 S &H
$8 S &H

The Dishmate" Antenna will won', with 18' dishes from RCA,
Toshiba, ProScan, GE, Eurosat, Uniden, and Hughes DSSni

Satellite systems.

Please mention promotional code 2832-11650.
For fastest service, call toll -free 24 hours day

800-992-2966
dNws

=®

order by mail, send check or money order for the total
amount including S&H. To charge it to your credit card, enclose your account number and expiration date.
To

Virginia residents only-please include 4.5% sales tax.

comtrad
2820 Waterford Lake Dr., Suite 102
Midlothian, Virginia 23113

7

MulTiMEdiA

WATCh.
MARC SPIWAK

A Great New Wireless Keyboard
Keyboards 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 Versa Point 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.

ASSOCIATE TECHNICAL EDITOR
COMPUTER RESELLER NEWS

and then paste them into other applications. 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 measuring 2.18 x 1.55 inches. The VersaPad
Touchpad is also available as a separate 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 photographs can get lost. Personal Roots
lets you use the power of a PC to preserve 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 ll 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 magazine that is both entertaining and inI

The VersaPoint Wireless Keyboard combines a touch -pad pointer and a comfortable kevboaal 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 useful 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 keyboard 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
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 something 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 utility to capture sketches and signatures

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 suggested retail price of $6.95 per issue.
Inside JavaBeans, a tutorial CDROM from MindQ Publishing, helps you
learn the principles and nuances of the

JavaBeans application programming
interface (API). Animated sequences
explain Java's new event model, how
events and actions are connected, and
more. Many programming examples
are explained in detail, including introspection and reflection, persistence,
multicasting and unicasting, simple and

WHERE TO GET IT
Access Software, Inc.
4750 Wiley Post Way
Building 1, Suite 200
Salt Lake City, UT 84116
800 -800 -4880

http://www.accesssottware.com
CIRCLE 60 ON FREE
INFORMATION CARD

Activision
11601 Wilshire Blvd., Suite 1000
Los Ange es, CA 90025

310- 255 -2000

http://www.activision.com
CIRCLE 61 ON FREE

Interlink Electronics
546 Flynn Road
Camarillo, CA 93012
800 -340 -1331

http://www.interlinkelec.com
CIRCLE 64 ON FREE
INFORMATION CARD

LucasArts Entertainment Company
PO Bax 10307
San Rafael, CA 94912

415 -472 -3400
h ttp.//www. lucasarts. com
CIRCLE 65 ON FREE
INFORMATION CARD

INFORMATION CARD

e.works, Inc.
1358 5th Street
Santa Monica, CA 90401
310- 656-4610
888-98 SWEET

hffp://www.sweetstuff.com
CIRCLE 62 ON FREE
INFORMATION CARD

Expert Software, Inc.
800 Douglas Road, Executive Tower
Coral Gables, FL 33134
800- 759 -2562
Fax: 305 -443 -0786

http://www.expertsoftware.com
CIRCLE 63 ON FREE
INFORMATION CARD

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 Island,
Georgia, with its warm, southern hospitality, 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 features 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 package 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-

MGM Interactive
2500 Broadway Street
Sante Monica, CA 90404
310-449 -3000

http://'www.mgm.com
CIRCLE 66 ON FREE
INFORMATION CARD
MindQ Publishing, Inc.
450 Springpark Place
Suite 1200
Herndon, VA 20170
703 -708 -9380
800 -MIND -008

http://www.mindq.com
CIRCLE 67 ON FREE

video cards containing 3Dfx technology. 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 involved 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 collected items, and talk to other characters 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 -dominated 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 $39.95.0

INFORMATION CARD

ELECTRONIC GAMES

adventure with over 60 hours of game play. Twinsen has been the hero of the
planet Twinsun since he vanquished
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 mysterious 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

`
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ing electronic game projects
using IC's are presented. Includes 19 different projects
ranging from a simple coin
flipper, to a competitive reaction game, to electronic
roulette, a combination lock
game, a game timer and
more. To order BP69 send
$8.00 (includes s &h) in the
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Holiday Shopping Time
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 screaming 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 philosophy 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 experience. Welcome to the pleasant world
of online shopping!
Shopping on the Net will eliminate
just about all your Holiday -time gift -

DAN KARADIANNIS

Hand

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 latter, 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 cyberspace for everyone on your list.

Bat neSa?ZdNoblecUm
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Nevis...
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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 successful Internet businesses. We covered
this site in the past, so it seems fitting
to now take a look at the Web presence 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

Click here for free
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Housing even more titles than one of the company's superstores, BarnesandNohle.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 bookstore in person -even after shipping!
Here's why: Online, all in -stock hardcovers are 30% off list price, and all instock 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 possibilities 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

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 following: 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 something 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 messages 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.
corn also has a great live events proI
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White Rabbit Toys
http://www.toystore.corn

Wholesale Gifts Online
http/www. IOmb.com /foxenterprise/

WHITE RABBIT TOYS
1 he Internet's First (Really!)
Full Sersice, Specialty ray Store

!l"elconre! !! ïllkontnmem! Bieenne! Bienvenido!
I okn irasshai-nrrcrhila.'
Keep the little ones happy with quality gifts from White Rabbit Toys-the Internet's ïrst online
toy Sarre.
Whule.Nu
EM

Ede

1

111o©

GAC.

Yina

;

3.

H.4

SNmmuemior

3

Rifted

aeSearch

Mae.

3

4.

B.oaa,

"
Lot.nlm4
WELCOME TO WHOLESALE GIFTS ONLINE
Bede

Boakmema

.c

Print

Guide

amp

l/won*lOmbcam/loremerpnse

Looking for a special gift' Don't want to pay an arm and a leg?

Wholesale gifts online is the place to buy great products at or below wholesale with
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If there is something in particular that you are looking for send us in E -Mail After searching our database of
over 3.500 products, well get back to you
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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 participate 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 innovative 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 create, 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

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 psychologists 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 sweetheart in your life, world- famous US
plush- manufacturer Gund, a company
in the business for almost a hundred
years, has some lovable stuffed animals 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 purchases 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 IQ3597BT 35-Inch TV
Monitor/Receiver

STEPHEN A. BOOTH

Inteq 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 marquee of Matsushita (Panasonic). Instead, 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 equity further with a series of no- compromise products with exclusive features
and state -of- the -art technology.
That's Inteq, and it's meant to compete 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 IQ3597BT 35 -inch monitor tested 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
IQZ36Z46D model, whose tube is

sourced from another manufacturer.
Consequently, you're likely to find this
and other 35 -inch sets priced appealingly 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.

less color distortion, especially in the
corners, caused by müs- registration of
the electron beam. The more planar
screen also collects less from reflected
ambient light, which otherwise would
rob contrast.
As most people expect today, high end TVs offer Picture in Picture (PIP) -

viewing from a second video source,
such as a VCR. With the IQ3597BT

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 premium receivers. In the case of this 35inch model, Zenith says the tube has
50 percent less curvature than conventional 35 -inch CRTs. Besides better off axis viewing, the benefits of the new
geometry include less optical- distor12 tion. Additionally, the flatter screen has

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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Fig. 2. Left channel frequency response and stereo separation.
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torted through numerous stages of recording and transmission. You can
select two levels of restoration -or
none at all. Although the IQ3597BT
has its own stereo amplifiers and
speakers, you might want to connect
the TV to an external sound- or surround 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, thereby eliminating annoying artifacts such
as dot -crawl at the edges of images,
and color bleeding. The latter dynamically varies the velocity of the scanning
electron beam to maintain sharp transitions between blacks and whites.

PERFORMANCE
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Fig. 3. Right channel frequency response and stereo separation.
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Fig. 4. S.A.P. Mode frequency response characteristics.

item videophiles will go for is the color
temperature adjustments. These include a "Warm" setting that corresponds
to the NTSC standard of 6500- degrees
Kelvin (and came reasonably close in
the lab tests). Additionally, Zenith's picture- preference menu includes bright-

tricks to clarify snowy images from
videotapes or sub -par reception.
Audio menu offerings include a feature everybody can appreciate, called
SoundRite. This feature keeps whatever volume level you've set constant,
either when you change channels or

ness, contrast and color settings
optimized for movies, sports, video games, and daylight (or bright ambient
light) viewing. Yet another bit of processing, called Weak Signal, employs
dynamic noise reduction and other

sources, or when commercials interrupt
the program. The BBE Sonic Maximizer meanwhile is a recording- studio
feature, from Barcus Berry Electronics,
that restores the dynamics of the original sound that might have been dis-

The IQ3597BT 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 manufacturers 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 industry standard nomenclature to express
the diagonal measurement of these
sets as "00W- inch," -for example,
"41W" or "57W- inch."
APEL measured Maximum Usable
Luminance at 54 foot -lamberts, a
brightness level typical for a large 35inch display. Horizontal Resolution
maxed out at 560 lines, more than
enough sharpness to handle the high-
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FOR MORE INFORMATION
Zenith Electronics
000 Milwaukee Ave.
Glenview, IL 60025
847-391 -7000
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ZENITH 103597BT -TEST RESULTS
Brand:
Model:
Price

Zenith
IQ3597BT
$2799 list price

but deeply discounted (see text)

VIDEO MEASUREMENTS:
Maximum usable luminance
Horizontal resolution
Convergence (center)
Convergence (corners)
Overscan (horizontal)
Overscan (vertical)
Interlace
Transient response
Color temperature (standard)
Color temperature (warm)
Color temperature (cool)
Color quality
Reception (100 µV /m)

54 foot -lamberts

560 lines
0.0%
0.4%
2.0% (See Fig. 1)
1.0% (See Fig. 1)
60/40
Very good (slight ringing)
8200° K
6720° K
10,250° K
Excellent
Very good

AUDIO MEASUREMENTS:

Audio Out
reference level (@ kHz, 3.00% THD)
Signal -to -noise ratio ( "A" weighted)
Total harmonic distortion (1 kHz, -10 dB)
Frequency response (@ -10 dB)
0 -dB

2.5 volts
66.9 dB
0.11%
20 Hz to 20 kHz

1

MTS STEREO TV DECODER MEASUREMENTS:

Stereo Mode/Left Channel
Signal -to -noise ratio: ( @100% modulation, "A" weighted)
THD (@ kHz, -20 dB)
Frequency response1
Separation)
See Fig. 2 (Left channel).
1

Stereo Mode/Right Channel
Frequency response2
Separation2
2See Fig.

3

55.5 dB
0.16 %
29 Hz to 12.2 kHz
21.5 dB

29 Hz to 12.3 kHz
19.9 dB

(Right channel).

S.A.P. Mode
Signal -to -noise ratio: ( @100% modulation, "A" weighted)
THD (@ kHz, -20 dB)
Frequency response: ( @100% modulation; see Fig. 4)
1

63.8 dB
0.35 %
20 Hz -6.0 kHz

Mono Mode
Signal -to -noise ratio ( @100% modulation, "A" weighted)
THD (@ kHz, -20 dB)
Frequency response ( @100% modulation)
1

57.0 dB
0.28 %
22 Hz to 4.5 kHz

ADDITIONAL DATA:
Picture size

Loudspeakers (2)
Power requirements
Dimensions (HxWxD, inches)
Weight
3See text for details on this measurement.

35 -inch (diagonal -4:3 aspect ratio3)
9 x 3 -inch oval (1 per channel)
170 watts
31 x 34 x 23.6
198 pounds

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
Adjustable color temperature
Composite and S -video inputs
Soundrite volume regulator (for volume level- matching)
Trilingual menus
14

est resolution input sources available
today, including DVD, laserdisc, direct broadcast satellite, and even the new
Digital Video Cassette (DVC) camcorders (which yield some 500 lines of
resolution). Meanwhile, Color Quality
(saturation and hue) referenced to the
standard Macbeth chart was excellent.
The IQ3597BT scored well in geometry 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 something 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 havc certainly a high -end TV
like this one.
Meanwhile, the tuner in this TV is
very good. Under worst -case conditions, reception showed minimal snow.
Audio quality matches the generally
good video. The receiver's MTS broadcast stereo decoder is particularly noteworthy, striking a good balance of
Signal -to -Noise with very good stereo
separation over a broad range of frequencies. 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 better 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
through the menu, the speakers emitted sound from the lab's signal generator (though not from any program
source). In fairness to the IQ3597BT, it
was being tested to learn what volume
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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The Demise of Commercial
Shortwave Broadcasting
Commercial 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 Ill, who in the early 1980s
founded WRNO, a commercial shortwave station in New Orleans. Costello,
a successful radio entrepreneur, believed that there was money to be
made by programming a shortwave
outlet in the same manner as traditional 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 shortwave was underscored this year by the
Christian Science Church announcement 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 Monitor began SW broadcasting ten years
ago, it had an optimistic view of commercial 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
NY; North American SW
Association, 45 Wildflower Road, Levittown,
PA 19057)

Ziolkowski,

ating and editorial costs. Commercial
sponsorship of its respected broadcast 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 stations. Instead, the Christian Science
church decided to concentrate on buying air time from domestic stations in
Africa, Asia and South America to
broadcast its programs.
The sale or lease of WSHB and
KHBI was to be handled by George
Jacobs Associates, the technical and
engineering firm that helped put them,
and other private U.S. shortwave stations, 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 federal government's Board of International 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 Corn 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 shortwave outlets operated by religious
organizations. Motivated more by the
notion of doing good rather than moving goods, these American SW voices
are increasing in number.

DON JENSEN

The newest of these stations -still
without call letters at this writing
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 transmitter station, with a rotatable yagi antenna 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

-is

Macon, with religious programming
from 7 PM to 7 AM Eastern time.
Initially, however, there will be programming for only a couple of evening
hours. Reportedly the station will be a
retirement project for Josey and his
wife, Joanne. They hope to air religious programs produced in other
countries and broadcast it back to listeners there. If you hear this new station, send your reception reports to Oil
& 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 surprise 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 transmits 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 transmissions, bringing those schedules to
nearly 18 hours a day. If resources permit, SW also will broadcast the extended Arabic schedule in 1998. Arabic is
one of the BBC's top language priori- 15

ties, aiming for nearly 14 million people
in the Arab world. The Arabic Service
targets listeners across northern Africa
and the Middle East. Largest audiences are in Egypt, Sudan, Morocco
and Saudi Arabia, though there also is

The World Service
of The Christian Science Monit

significant listenership among Syrians,
Lebanese, Jordanians and Palestinians. Head of the BBC Arab Service,
Gamon McLellan said, "These extra
programs will mean the station is continually 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 shortwave?" asks Peter Schmitz of Sheridan, 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. I especially
enjoy the Spanish music."
Over the years, this broadcaster has
used different names for its overseas
English language service. Personally I
always favored the rather exotic sounding Spanish title, Radio Nacional de
Espana. Like you, Mr. Owens, I've
enjoyed its programs quite regularly
since I visited Spain some years ago.
Apparently others do too, since the station says it estimates a weekly SW
audience of about 80,000.
I

DOWN THE DIAL
Looking for something to tune for?
Try these:
ALGERIA -15,160 kHz, Radio
Algiers International has English programming from 1400 to 1500 UTC,
including music, identifications, program 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
16 0400 UTC.

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.

CYPRUS -9,410 kHz, British
Broadcasting Corporation programs in
English are relayed from this Mediterranean 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 Irian 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 shortwave outlet, VOIRI has English scheduled from 2000 UTC, including news
and commentary.

NIGERIA -6,050 kHz, Radio
Nigeria from Ibadan broadcasts in

English with news, ID, frequency and
sign -off at 2305 UTC, with the announcer 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 language.
TURKEY -7,300 kHz, Voice of
Turkey signs on about 0355 UTC, with
a tuning signal, then opening announcements in English, including the schedule, identification and news.
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REASONS

WHY NRI TRAINING

IS YOUR BEST CHOICE
According 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?

1

don't need any experience

You

to get started.

2
3

You can depend on NRI, a division

4

You

5
6

You work one -on -one with an

7

of The McGraw -Hill Companies.
You study at home, at your

own pace.

put theory into practice
with hands -on projects.

You establish a solid

foundation

with a review of basic electronics.
You

train with the NRI Discovery

Lab to experience circuit design

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

You get a customized
PC

1O

11

You can prepare for
the A+ Certification

train with and keep
the self- booting ForeFront
Troubleshooter- software and CDROM, comprehensive diagnostics
you can trust.

10

16

You

exam with NRI's
exclusive

li

22

You have access

23

Pentium® 200 or better
to train with and keep!

You can turn to NRI for letters of

recommendation, transcripts,

get the skills and
24
confidence to move up on
the job, start a new career, or open
You

your own business.

can call NRI's
TeleService hotline, for
24 -hour answers to your
You

25

You can call our toll -free

number

for a free catalog. Or, visit us at

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

questions.
You get immediate feedback

with NRI's TeleGrading

service, featuring 24 -hour exam grading.

20

You

tips on resume writing, and more.

more

19

z

OGtti
can
continue receiving
advice and feedback from your instructor
after you graduate.

With NRI's new PC
Options Plan, you can move up to

to NRI's
brand -new "cyberschool" to
contact your instructor,
download supplemental
materials, participate in
online seminars, and

18

c.

ç

CD -ROM!

an even more feature- packed computer
system. .. at special student prices.

P200

Computer
Included

Your company may

pay for all or part
of your tuition.
(Hundreds of
companies do!)

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

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

You learn how to

.Schools

Li

hetcat6

take advantage of
PC communications and the
Internet.

use your
new computer's
av?
33,600 baud or faster fax/
modem in conjunction with
Netscape NavigatorTM Web
browser software.
13You

14

FOR CAREER SUCCESS

experienced instructor.

and modification.

8

IN COMPUTER SERVICING

You explore the applications and

accessories of Windows 95, today's
hottest graphical user interface.

4401 Connecticut Avenue, NW,
Wastlington. DC 20008

Ask for Ext. 2801

Check one FREE catalog only

J
J
J
J
J

J

MICROCOMPUTER SERVICING
Computer Programming
TV/Video /Audio Servicing
Desktop Publishing with PageMaker
Networking with Windows NT

Nanne

J
J

Bookkeeping and Accounting
Visual Programming in C ++

Mastering Microsoft Office
NEW! Introduction to PCs and the Internet

Age

(please print)

Address
City

4 Division of The McGrawHill Companies

State
Accredited Member, Distance Education and Training Council

Zip
0018 129-
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NEu' PROdUCTS
ELECTRO- MAGNETIC METER
The Tri -Field Natural EM Meter from
Alphalab, Inc. detects changes in
extremely weak static (or natural) electric 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.

Delivery or $232 with UPS Second
Day Air service. For more information,
contact Alphalab Inc., 1280 South
Third West, Salt Lake City, UT 841013049; Tel /Fax: 503 -543 -6545.
CIRCLE 80 ON FREE
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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 problems. Under the hood or under the
dash, the Model D -488 tests and measures 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

The Model D -488 digital multimeter,

complete with test leads, alligator
clips, temperature probe, RPM pickmanual, 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.
up, battery,

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.

function makes conversion charts
unnecessary when servicing foreign
vehicles. In addition, the frequency
function tests engine sensors, ABS,
and other automotive systems.
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 dipping 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 decreases. 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 presence 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

The WSS -300 has a 300 foot range,
not obstructed by walls, floors or ceilings. The compact AM /FM cassette radio (11- inches wide by 6- inches high,
3 -1/2 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 corn -

The handheld meter has a 3 -34- 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.

pensation, the high -resolution (380
lines) color camera and the FCC approved transmitter deliver consistently sharp video images to the
designated receiver. In addition, the
state -of- the -art circular polarized directional transmitting and receiving antennas 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/

antenna reception, coax cable, power
adapter to provide 12 VDC power to
the receiver, as well as an easy- to-follow instruction book.
The WSS -300 Wireless Color
Surveillance System has an introductory price of $895. For more information, 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.
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COLOR
MULTIFUNCTION DEVICE
The 5-in -1 Panafax OF-344 from
Panasonic Office Products Company
is a stand -alone multifunction unit
that offers color printing, color scanning, 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 automatically sharpens and clarifies character
edges, providing sharp, legible printouts and incoming faxes.

The OF-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 OF-344
uses a 14.4K modem and Modified
Modified Read (MMR) compression to
deliver up to six -second -per -page transmission speed (depending on content). An incoming fax can be stored in
memory while a print job is in progress
and printed when the device is free.
The OF -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 OF -344 to the PC with a
single cable, offering easy setup and

faster speeds than a traditional serial
port.

The Panafax OF-344 has a suggested retail price of $2195. For further information, contact Panasonic
Office Products Company, Two Panasonic Way, Secaucus, NJ 07094; Tel:
800 -742 -8086 or 201 -348 -7000; Web:
http:// www.panasonic.com office.
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WIRELESS CURSOR
CONTROLLER
InControl Solutions' MediaPoint JoyDisk is a touch -sensitive cursor control that offers 360° proportional
response for OEM wireless applications including WebTV; wireless keyboards; 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 sensor 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 surface converts touch to cursor movement 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.

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.
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SOLAR CAR KIT
The Triple- Action Solar Car Kit from
OWl is an educational science project
for children ages 9 and older. This futuristic 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 chassis, 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, contact OWI Incorporated, 1160 Mahalo
Place, Compton, CA 90220 -5443; Tel:
310 -638- 4732; Fax: 310 -638 -8347
CIRCLE 85 ON FREE
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Unused resources in an existing
microcontroller can be used to support
pointing. For instance, the microcontroller in a wireless keyboard can be
shared between the MediaPoint and
keyboard software. As an alternative,
InControl offers a custom microcontroller 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-

www.americanradiohistory.com
AmericanRadioHistory.Com

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 Outlet is equally useful for powering
virtually anything that runs on household current. Its "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.

ilimmy

ELECTRONICS PARTS AND
ACCESSORIES CATALOG

FAULT-FINDING
ELECTRONIC PROJECTS

from Parts Express

by R. A. Pen fold

Geared toward the consumer- electronics industry and the technical hobbyist,
this 244 -page catalog features full lines
of electronic parts and accessories. In
addition to product information and photos, there are helpful technical tips, a
fast index on the cover and a detailed
index inside. Thousands of new products 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.

Often people build circuits from magazines 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 circuits, by explaining how to start looking
for the common faults that are responsible for most project failures. Advice
for "weeding out" the more difficult
faults is also included.

i
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Fault Finding

Electronic
Projects
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Organized alphabetically, the book
covers detector circuits from A to Z:
Air -Flow to Zener- Crossing Detectors.
Each chapter has detailed circuit drawings 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 Detectors; Peak Detectors; Phase Detectors; 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. 617928 -2500; Fax: 617- 928 -2640; Web:
http://www.bh.com/newnes.
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The catalog contains an impresssive
selection of loudspeaker drivers for
home and automotive applications,
CATV and VCR repair parts, semiconductors, 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 lighting, professional sound equipment, and
instructional books and videos.
The Electronics Parts and Accessories 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@partsexpress. com; Web: http://www.partsexpress.corn.
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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 techniques. Testing logic circuits and faultfinding methods for projects based on
CMOS or TTL logic devices are the
subject of the third chapter. The final
chapter covers ways of testing resistors, capacitors, op -amps, and a wide
variety of other electronic components.
In addition, tips on how to use a multimeter, 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 (order number BP391) is available for
$5.95 plus $3 shipping and handling
from Electronics Technology Today,
P.O. Box 240, Massapequa, NY 117620240.
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GIZMO

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 necessary 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 beach, 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 some of the people on your holiday gift
list!

TAKING CHARGE
It's not unusual in these days of plenty 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-

-let

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

the kindest gifts you can give the people 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 system? How about giving them one -handed
control of all their electronic gear? The
RCUSAT2 universal remote control from
Thomson Consumer Electronics is compatible 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 control easy to use in a darkened room.
Besides operating a satellite system, TV,
VCR, and cable box, it can control one
CD or laser
additional component
disc player, perhaps, or a second TV or
VCR. The RCUSAT2 is compatible with
more than 205 brands of TVs, 134 VCRs,
55 cable boxes, and 137 audio devices.
It offers picture -in- picture control capabilities and a sleep timer. The device carries a suggested retail price of $39.95.

-a
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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 running Windows 3.1 or 95 scans individual
business cards and stores the cards'
images and information into its own fullfeatured database or into popular personal 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 advanced optical character recognition software to 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 format or in a list, can be viewed on screen.
Users can add notes to the cards and
search for contacts based on those notes.
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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 device 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 consumers 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 automatically placing the call with that carrier. The
included software features a database that
stores rate information for carriers nationwide, as well as high -speed routines to
find the lowest rate for any call. For further savings, calls are billed in six -second
increments, instead of being rounded up
to the next full minute. Users get a consolidated 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.

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 system. Your friend can play loud music (or
even watch a ball game) while working,
and never have to worry about not hearing the phone ring or sounding unprofessional 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 speakers. A patented circuit controls the volume 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 system. The circuit is passive at normal loudness, so it is noise- and distortion -free. It
fades between high and low volume levels and offers a choice of either 20 or 30
dB of audio quieting to accommodate
various listening environments. The
Silencer, which costs about $50, automatically monitors one or two telephone
lines, is compatible with corded or cordless phones, and is powered by the telephone line.

A great gift for a dual- career couple
might be Craig's Model CR5013 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
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.

-it

Cards can be saved in user- defined categories 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.
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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.

.V&3"

For the music -loving home -office
worker on your list, consider Aztec

Business travelers can store their itineraries, contact addresses and numbers,
schedules, and appointments in their wallets-not on little scraps of paper, but on
Franklin Electronic Publishers' REX. The
334 X 234 X Y-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

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 station that connects to a PC's serial port.
TrueSynch Information Manager software 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 docking station is offered bundled with the
REX -3 for an additional $30, or can be
purchased separately for $39.95.

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.

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 company's UltraVision D-VHS VCR. Together,
the DSS system and VCR allow digital
recording and playback on digital video
tape. The digital interface also allows the
use of an on- screen "virtual keypad" for
controlling the VCR. The HDS-220S has

Rubbermaid's Model 286M Machine
Stand with drawers can hold a printer, fax
machine, copier, scanner, or multifunction unit weighing up to 70 pounds. It features 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.

A laptop computer can be used just
about anywhere, as long as there is a
steady surface-preferably not a (decidedly unstable) lap-on which to sit it. No
one wants to risk dropping such an expensive piece of equipment. The Legtop
Podeum from Rach Inc. allows portable computer users to keep their laptops
securely under control virtually anywhere. The combination working platform 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 position- 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 streamlined carrying case, has soft, ergonomically shaped cushioning on the bottom to
hug the user's leg and provide added protection for the computer. It fits all notebooks and laptops except some ruggedized models, and leaves ports and drives
unobstructed for easy access. The Legtop
Podeum has a suggested retail price of
$79.99.
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SOUND AND VISION

-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" ...
Give the gift of music
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a dual LNB for multi -room applications,
an RF remote control, StarSight onetouch record capability, and an easy -touse 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.

.1%
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 Model SD3107, 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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A somewhat more affordable option is
the Kenwood 1080VR A/V receiver,
which features Dolby Digital and fully
digital Dolby Pro Logic circuitry at a suggested retail price of $800. The receiver

the DVD player's video signal directly to
any of Toshiba's ColorStream inputequipped display devices. Video Black
Level expander circuitry allows the viewer 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 preprogrammed universal remote operates
select functions of DSS receivers, televisions, and cable boxes. The SD -3107 has
a suggested retail price of $799.

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 several operations into one button push.

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 solution for processing Dolby Digital. The
receiver also handles Dolby Pro Logic
surround sound, and features five digitally 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
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audio inputs, four S- Video inputs, and
preamp outputs for front channels speakers, center channel, rear channel, and sub woofer. The VSX -D906S has a suggested
retail price of $1210.

Sony's Digital Video Cassettes are
designed for use in digital camcorders
and VCRs. The line includes four different product types, ranging in suggested
price from $19.99 to $39.95. The EXM
series (Excellence with Memory), available in 30- and 60- minute lengths,
includes a 4K memory chip that allows
users to store information about the date
and time of the recording. The EX series
offers the same performance level, without the memory chip. The more economical PR (Premium) series, sans memory
chip, is also available in 30- and 60minute lengths. The MEM series of standard -size DV cassettes for VCRs includes
the 4K memory chip and is available in
120- or 180 -minute lengths.

ik%
You can record digital video with
Sharp's digital ViewCam Model VLDX10. It'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 pictorial 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 family and friends. The included EasyPhoto
image transfer software simplifies editing, 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 minutes of recording can be done on a 60minute tape, without sacrificing picture
quality or stereo sound. The VL -DX10

digital ViewCam carries a suggested
retail price of $3399.
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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 monitors combine all the features 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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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 headphones to that of the loudspeakers. One
switchbox will drive additional K 290
headphones. The K 290 headphones and
switchbox cost $267 and $185, respectively. Packaged together, they cost $415.

bracket for easy installation. The drawer loading CD player allows the user to program the track order, listen to tracks
sequentially, or select random play. The

Setting up a home theater for your family 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 NSXAV900, 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 -channel unit), three -mode digital signal processing, a three -disc CD changer, a dual
auto -reverse cassette deck, sound
enhancement, bass enhancement, and a
full- function remote control. 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
so, check out AKG Acoustics' K 290 wireless surround headphones and K 290 surround 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
front transducer 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-
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tional headphone performance features
eight channels, which means that each of
the four transducers is driven indepen-

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
fmish as well as the classic pearl -white
fmish, produces high -quality sound from
one small component. Measuring just 4.5
inches high by 14 inches wide by 8 inches 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 reproduction 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 presets, mute, scan, and automatic sleep features. Users can fall asleep listening to
one station, and wake to another as gradually as they like with a feature that starts
at a low volume and automatically builds
to the preferred setting. Other components 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.

ik%,
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 mounting. 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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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 countdown timer that can be set for up to two
hours. Twa three -inch front-firing speakers 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 standard AM/FM receiver, double cassette
deck, and CD changer, its Dolby Pro
Logic surround sound, five speakers, and
70 watts total output power allow the
sound system to double as a home-theater
system in a tight space. The three -disc
drawer -load CD carousel features 32track 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 function allows users to integrate the mini system with a TV and VCR for quick and
easy home -theater setup. A headphone
jack allows private listening without disturbing roommates, neighbors, or family
members. The CD-C461í has a suggested
retail price of $399.95.
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For the audiophile on your list, consider Acoustic Research's The Edge Series
of high -performance loudspeaker systems
built around The Edge, a compact speaker concept. The Edge is a two -way, magnetically shielded satellite speaker with a
power rating of 20 -150 watts, sensitivity
of 91 dB @ 2.83 volts /meter, and a fre-

water -resistant auto -reverse cassette
player, Super Bass for enhanced low frequencies, and headphones with built-in

quency response of 75 Hz - 20 kHz ± 3
dB. The Edge's high efficiency allows the
lower powered amplifiers found in multichannel A/V receivers, multimedia systems, and personal stereos to produce
dynamic, realistic sound. The Edge is
sold separately ($279 /pair) for use in
three -piece subwoofer /satellite applications or six -piece multi -channel A/V systems. 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 -ina -box" system. It features Dolby Digital
processing using a proprietary 18 -bit digital design, six channels of amplification,
two digital inputs, two analog inputs, an
on- screen graphic user interface, a full function remote control, and is compatible with NTSC, PAL, and SECAM formats. The Leading Edge has a suggested
retail price of $1999.

LEDs that flash to make the wearer visible at night. To use the exercise monitor,
the user enters some basic data, then sets
a timing "beep" (heard through the headphones) so that its rate matches his or her
walking or jogging pace. At the end of the
workout, the monitor displays the distance travelled and the number of calories
burned. The HS-SP500 has a suggested
retail price of $90.
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Panasonic Matsushita's SL-S320 portable CD player uses the company's Anti Shock Memory system to ensure smooth,
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TAKING IT ON THE ROAD
Listening to music-and even watching 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 stereo
that includes an exercise monitor that
determines how far the user has walked or
jogged, and how many calories have been
burned. The rugged personal stereo fea28 tures a digital AM/FM stereo tuner, a

for improved bass response. The CD
player offers 24 -track random access programming and several other playback
options. A hold switch prevents accidental button pushes from having any effect.
A slightly different version, the SLS321C, adds several features that make it
well- suited for listening in the car, including a DC power 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.

continuous disc play even in rough -andtumble 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 interruption.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 batteries. 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 linearity and by the XBS Extra Bass System

Is there someone on your list who has
been reluctant to invest in a car -audio system for fear of theft? Kenwood's KDC7007 "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 proprietary Precision Digital Timing and
Digital Optimum Servo Control Technologies. The "Mask" has a suggested
retail price of $380.
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Do you know someone 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- resistant 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.
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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 advancements in lightweight design and materials. Unique Timpani speaker technology
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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 appropriate 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 numbers, kids perform entertaining tasks such
as helping the Old Woman in the Shoe

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 likenesses of Bugs Bunny and Marvin the
Martian; a Taz clock radio; a Tweety Bird
AM/FM radio with sing -along microphone; and a Bugs Bunny personal cassette player. Taz is also featured on a
Looney Tunes Tronic electric pencil
sharpener. Prices range from $19.99 to
$49.99.

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 provide 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

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.

of the rear quarter panels to ensure musical realism at all frequencies.
The sound system also offers Bose's
patented signal processing and proprietary circuitry. The signal-processing
module, located under the steering column, includes an active equalization network 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 prevent sound distortion at maximum listening levels. See your local Chevrolet dealer for price (but only if you're expecting
a really big bonus this year!).

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 fmger
well, sure -grip rubber feet, flash and redial 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!
41i
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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 versions of children's classics, including The
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 students 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 margins," by attaching their own electronic notes to any element in the program. 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

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
Kids age eight and older can travel
through stunning 3D environments battling 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 separate dialogue for their interactive roles.
Danny DeVito, James Woods, Rip Tom,
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

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.
ICO

PRESENTING PC PRESENTS
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For today's busy kids, consider Tiger
Electronics' game.com, a portable cartridge -based video gaming system that's
also a personal organizer and communications center. The device offers a cutting -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 organizer 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 II,
Joust, Robotron, and Sinistar). The
game.com costs $69.95; additional cartridges retail for $19.95 to $29.95.

'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.

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.

Compaq 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 to $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; Compaq
Internet Setup; The Palace; Shockwave;
and Sprynet. The Epson 600Q color
inkjet printer is included.

1

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 11.3 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

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 communications ability. (The Velo 1 also supports
industry- standard PC Cards.) Prices start
at $599.

Iel
What to buy for the couch potato on
your list? Well, there's always a gift certificate 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

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 standard 9 -pin COM port and runs under
Windows 95. Functioning in much the
same manner as a mouse, it can move the
cursor and activate all Windows 95 funcsame time as an external monitor or projection system for delivering presentations. The notebooks offer an integrated
33.6 -Kbps voice /data/fax modem, Microsoft Internet Explorer Web browser,
America Online, and CompuServe access
software. Prices range from $2199 to

$3500.
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 handheld use, or the device can rest on the
desktop. The Web.Remote Professional
also doubles as a presentation tool, allowing users to access programs like

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 -onpaper" feel. The iPen has a suggested
retail price of $149.99; bundled with
Symantec's WinFax PRO fax software, it
costs $199.99.

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.

110

Velo 1 from Philips. The handheld PC

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

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

provides a familiar solution for mobile
computing, communications, and information management. Based on the
Microsoft Windows CE platform, it
comes equipped with Microsoft Pocket
Word, Pocket Excel, and Pocket Internet
Explorer. The Velo 1 is configured with
everything the busy professional needs,

Gizmo is published by Gernsback
Publications, Inc., 500 BI-County Blvd.,
Farmingdale, NY 11735. Senior Writers:
Christopher Scott and Teri Scaduto.
Copyright 1997 by Gernsback Publications, Inc. Gizmo is a registered
trademark. All rights reserved.
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A more compact solution for the traveling business person on your list is the
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you are a guitar player, then
you probably know all too
well how expensive amplifiers
and effects can be. It's easy to
spend several hundred dollars
on amplifiers and effects, but
ow you can build your own guiar amp and save big bucks! The
Chrome Classic 50 features a 50watt amplifier, "clean" and
"crunch" channels, adjustable
tone and distortion controls, and
a 10 -inch, aluminum -cone
speaker. But best of all, it can be
built for under $200!

ircuit Description.

chematic diagram

of
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A

the

hrome Classic 50 is shown in
1. The circuit is comprised of
single integrated circuit (IC1,

g.

TL074A

quad op -amp),

12

iodes and 12 transistors, plus
everal additional support components. The power amplifier

portion of the circuit is powered
from a dual ( ±) 35 -volt power
supply that is comprised of a 48volt 1.2 -amp, center-tapped
transformer (T1), a 4 -amp, 100 PIV fullwave bridge rectifier
(BR1), and a pair of 4700-11F filter capacitors (C23 and
C24). A secondary dual

ower source (±12

o!ts) -which is comrised of a pair of -watt
1

Zener diodes (D11 and
D12), along with their filte
capacitors (010 and C12, an
11 and C13) -is used to oper
ate the tone /distortion circuitr
At the heart of the tone- an
distortion-control circuitry is op-

amp

IC1.

One op -amp from that quad
package, IC1 -a (which is configured as a buffer/amplifier stage
with a gain of about 20), is used
to drive both the "clean" and
"crunch" circuits. The "clean" circuit is a classic tone -control configuration. Potentiometer R36,
along with resistors R4, R5, and
R6, and capacitors C7 and C8,
controls the "clean" circuit's bass
response. Potentiometer R37, cou-

pled with resistors R7 and R8, and
capacitor C6, is used to control the
"clean" circuit's treble response.
The output level of the "clean" circuit is set by potentiometer R35.

Build the "Chrome Classic
er and
S U" guitar am '
save big bucks!
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Fig. I The Chrome Classic 50 is comprised of a single integrated circuit (ICI a TL074 quad op -amp), 12 diodes and 12 transistors, plus
several additional support components. The circuit is powered by a pair of dual power supplies. The main power source is a ±35-volt
supply that is comprised of a 48 -volt, 1.2 -amp, center- tapped transformer (TI ), a bridge rectifier (BRI ), and a pair of filter capacitors
(C23 and C24). The other power source is a ±12 -volt supply that's comprised ofZener diodes D11 and D12, along with their falter capac34 itors (C10 and C12. and CII and C13). The secondary power source is used to operate the tone- and distortion- control circuitry.
.
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B
Fig. 2. The hulk of the guitar cnnplrfier (comprising the tone and distortion circuits, the
power amplifier, and portions of the power supply) was built on a double -sided printed circuit board. A template of that double -sided, printed- circuit layout is shown here at full
scale: A .chows thefoil side of the hoard, while the component side is shown in B. The printed- circuit hoard is available separately or as part of a complete kit of parts from the supplier listed in the Parts List.

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 Rl and R2,
38

capacitors C2 and C3, and potentiometer R39 (which functions as a

tone control), amplifies or attenuates frequencies above
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 altered
slightly by substituting a pair of LEDs
1

for Dl and D2. Potentiometer R40
(OVERDRIVE) is used to adjust the
amount of distortion applied to IC1c, while potentiometer R38 controls

the "crunch" circuit's output-volume
level. Capacitor C25 is included in
the circuit to help reduce unwanted

R38
S2

CRUNCH
LEVEL

er portion of the circuit, potentiometer R41 is used to adjust the bias current applied to the power transistors
to about 50 mA. Diodes D8 -D10 are
included in the circuit to provide

CHANNEL
R35

CLEAN
LEVEL

J1

INPUT

R36

BASS

R37

TREBLE

M

G

H

K

L

E

F

temperature compensation, and as
such must be located near the
power transistors (9l1 and 912).
Transistors Q5 and 96, along with
resistors R27 -R31, are used to provide short- circuit protection.
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Fig. 3. Assemble the printed- circuit board guided by th's parts-placementlwiring 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 providedfor 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
whether either the "clean" or

"crunch" signal is to be sent to the
power-amplifier stage -a 50 -watt
class AB circuit. In the power amplifi-

Construction. The power supply,
tone and distortion circuits, and
power amplifier are built on a double- sided, printed- circuit board.
There are a couple of good reasons why a printed-circuit board is
recommended for the project. One
reason is to prevent the noise and
self -oscillation problems that can
occur in audio projects that are
built using other construction techniques. In addition, 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, printed- 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 circuit can be either etched from the
printed- circuit templates, or purchased from the supplier listed in
the Parts List.
Once you've obtained all of the
parts listed in the Parts List, construction can begin. Start by assembling
the printed-circuit board guided by
the parts -placement /wiring diagram shown in Fig. 3. When assembling the board, be sure to pay
close attention to the proper orientation of the polarized components
(ICs, transistors, diodes, and electrolytic capacitors). In addition,
notice 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 connections on the diodes from touch-
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Fig. 4. The transformer, fuse holder for
FI , and circuit board assembly are mounted to a heatsink that's little more than a 9'/2- by 4 -inch section of '/4 -inch thick aluminum flat bar. Note: Qll 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 611 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 aforementioned heatsink panel, which is
comprised of a 9 -12- by 4 -inch section of '/4 -inch thick aluminum flat
bar. Details for drilling the heatsink
panel are shown in Fig. 4B. Note: All
of the holes in the heatsink panel
should have a diameter of 5/16 inches except the one labeled A, which
should be 1/8 inch.
Once the heatsink has been
drilled, mount the circuit board,
transformer, and fuse holder to the
heatsink panel as shown in Fig. 4C.
40 As outlined in Fig. 4A, the tabs of
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are mounted to an 1/8-inch thick
piece of sheet metal, which serves
as the control panel. Details for fabricating the control panel, which
measures 12 by 13/4 inches, are
shown in Fig. 5. Hole sizes (in inches)
are given in the form of a table.

I,

3/8

A=
B=
C =
D=
E=

5/32 (4-PL)
1/4 (1-PL)

5/16 (6-PL)
3/8 (1-PL)
1/2 (1-PL)

ALL DIMENSIONS IN INCHES

Fig. 5. The potentiometers, switches, and
input jack are mounted to an '18 -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 placement 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,
and S2, and Tl) to the
printed-circuit board. It is a good
idea to color-code your wiring to
prevent wiring mistakes. The potentiometers, switches, and input jack
SPKR1, J1, S1

Testing. Before installing the amplifier 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 potentiometer) fully counterclockwise.
Apply power to the amplifier and
check the power supply. Verify the
presence of +35 volts DC at collector of Q11 and -35 volts at the collector of Q12. If those points check
out, verify that ±12 volts DC is connected 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 counterclockwise -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 (25 mV). As
the amplifier gets warm, the temperature- compensation diodes should
lower the bias current. If the voltage
across R32 and R33 (located at the
emitters of Q11 and Q12, respectively) does not decrease as temperature increases, make sure the
diodes are fastened firmly to the
heatsink near Q11 and Q12.

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 -5/8- by 12 5/8inches. Then mark off 13/14 -inch on
both ends of one of the 125/8-inch
edges. Make an ll- by 1-3/4-inch
cutout between the two marks, as
shown, for the control panel. After
that, make a 9 -1/8 -inch cutout midway between the bottom edge
and the control -panel cutout.
Once that's done, smooth out the
rough edges to remove any splinters, and set the front panel to the
side for now.
The next step

is to prepare the
top, bottom, and sides of the enclosure. Following the diagram shown in
Fig. 7, cut the two side panels. The
side panels are 15 -3/8- 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 assembled) are beveled; the front and
rear edges are not beveled. Once
that portion of the enclosure's construction is completed, the next step
is to cut dadoes, as illustrated in Fig.
7, in the four panels to accommodate the front panel only. That
means that the dado goes around
the entire inside surface of the

13/16

13/16

-1I
1-3/4

i

11

6-1.4
14 -5/8

4 -5/8

12 -5/8

ALL DIMENSIONS IN INCHES

Cabinet Construction. The cabinet
for the Chrome Classic 50 guitar
amplifier measures about 15 inches
(H) by 13 inches (W) by 8 inches (D)
and was fabricated from 5/8 -inch
thick particle -board stock. Figures

Fig. 6. The cabinet for the guitar amplifier-which was fabricated from 518 -inch
thick particle board measures about 15 X
13 X 8 inches. Dimensions for the enclosure's front panel are shown here.

-

ing nails (or some other fastener) to
give the beveled joints added stability. When completed, the enclosure 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 -1/2 -inch screws and 1/4inch nylon spacers. The spacers are
used to raise the heatsink /electronic
assembly above the cabinet's inner
surface, thereby allowing air to circulate under the heatsink for better
cooling. With the heatsink /electronic assembly in place, install the control panel into the rectangular
cutout. Secure the control panel to
1

5/16
DEEP
DADO
FOR
FRONT
PANEL

OD 15-3/8

ALL DIMENSIONS
IN INCHES

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,
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beveled edge to beveled edge,
and determine the location of the
dadoes. Mark the corresponding
edges (on the inside surface) for
easy identification. Measure 5/a -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 5/8 inch when the enclosure is assembled, thereby providing protection for the control panel
if the amp should ever be tipped
over. Mark all four panels in the
same manner. Then cut a 5/8-inch
wide dado in each panel.
Next we come to the fabrication

A

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 -72- x 13 3/8-inch
pieces of particle board.
Once all of the components of
the enclosure have been prepared, it is time to assemble the
unit. Start by placing a healthy
amount of wood glue evenly
s
spread in the dado of the bottom
panel. Place the front panel in the Fig. 8. Once the enclosure is complete, the
dado. Apply wood glue to one of front of the cabinet should resemble the diathe side -panel dadoes and along gram shown in A. The drawing in B illusthe bottom beveled edge as well, trated the rear of the enclosure. However,
and put the side panel into posi- that portion of the enclosure is not to be
tion. Do the same for the remaining installed until after the speaker, circuit
two dadoed panels. Clamp the board, and control panel are in place. If
enclosure together to maintain 90° desired, a coat of black spray paint can be
corner angles while the glue cures. applied to the enclosure at this time to
Once the glue has cured, use finish- enhance the project's appearance.

PARTS LIST FOR THE GUITAR AMPLIFIER
SEMICONDUCTORS
IC1-TL074A quad JFET op -amp,
integrated circuit
QI- Q3-2N5210 low- noise, NPN
transistor
Q4, Q5- 2N3904 general- purpose, NPN
transistor
Q6-2N3906 general- purpose, PNP
transistor
Q7-MPSA56 medium- power. PNP

C2,

C5- 0,001 -p.F, Mylar or metallized

polyester

Q9-TIP29B NPN power transistor

C3, C25-0,01 -µF, Mylar or metallized
polyester
C6-0.0047 -µF, Mylar or metallized
polyester
C7, CS.-0.022-g, Mylar or metallized
polyester
C9- 330-pF ceramic -disc
C10, C11, C14, C15, C19, C20100-g, 35 -WVDC, electrolytic
C17-56 -pF, ceramic -disc
C23, 0241 4700 -1F, 50 -WVDC,
electrolytic

BRI -KBLOI (or equivalent), 4 -amp,
100 -PIV, full -wave, bridge rectifier
DI- D7- 1N4148 small- signal diode
D8-D10-1N4004 I-amp, 400 -PIV,
rectifier diode
DII, D12- 1N4742 12 -volt, (-watt,
Zener diode

ADDITIONAL PARTS
AND MATERIALS
J1 -1/4-inch, chassis -mount, mono
phone jack
Sl -SPST, 1 -amp, 250-volt, toggle
switch
S2 -SPDT, miniature. toggle switch
TI-48-volt, 1.2 -amp, center-tapped,
transformer

transistor

Q8-MPSA06 medium -power, NPN
transistor

Q10-TIP3OB PNP power transistor
Q11-TIP33C NPN power transistor
Q12-TIP34C PNP power transistor

F1-1-amp. 250 -volt fuse
RESISTORS
(All fixed resistors are 74 -watt, 5 %,
carbon -film units, unless otherwise
noted.)
R1, R9, R22-47,000-ohm
R2, R18, R20, R23-1000 -ohm
R3, R10-4700 -ohm
R4, R5, R6
1,000 -ohm
R7. R8 -3600 -ohm
R 11- 100,000 -ohm
R 12- 10,000 -ohm
R13, R14-47 ohm
R 15-3000 -ohm
R16, R17 -2200 -ohm, 'k -watt, 5%
carbon -film
R 19 -6800-ohm
R21-22,000 -ohm
R24, R26-1100 -ohm
R25, R27 -R31-220 -ohm
R32, R33 -0.47 -ohm, 3 -watt,
wire- wound, power resistor
R34 4.7 ohm

-I

R35-R40-100,000-ohm,
chassis -mount, potentiometer
R41 -5000-ohm, miniature, PC -mount
potentiometer
CAPACITORS
Cl, C4, C12, C13, C16, C18, C21,
C22-0,1 -µF, 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-

PL1-Three -conductor, AC line cord
with molded plug
SPKR1 -10 -inch, 8 -ohm ,aluminum
speaker
PC board, particle board stock, strain relief bushing, fuse holder, TO -220
heatsinks, aluminum heatsink panel,
front panel, nylon spacers, handle,
wire, hardware, etc.

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:
http :lhl'ww.teleport.comhhvnneren.
A

complete kit of parts including an
etched, drilled and plated- through PCboard, heatsinks, front panel, all electronic components, 10 -inch aluminum
speaker, and assembled cabinet for
$169; Printed- circuit board only for
$20; cabinet only for $89;front panel
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 shipping and handling to orders that include cabinets or
speakers. Assembled units have textured black lacquer finish.

Checkout and Use. Make sure a amp fuse (F1) has been installed in
the fuse holder, and that the power
switch (Si) 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) all the
way down, put the selector switch in
the "clean" position, and turn the
POWER switch on. Slowly turn up
the CLEAN LEVEL control 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 working, 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 OVERDRIVE control
should change the amount of distortion. If everything is working properly, 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!
1
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er should be mounted from the
outside in; e.g., the speaker's narrow 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!

5HE MAY NOT BE PRETTY... But
SHE SURE 15 SMART.
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In this article, we'll cover some of the basics of analog optoisolator/couplers, as
we explore a few circuits that you can experiment with on your own
or, perhaps, incorporate into your next project.

optoisoiator/couplers
are very common today,
and most people involved in
electronics are aware of their purpose and application. Optoisolator/couplers are used to provide a
"visual" path (optical coupling)
between two circuits or devices,
while keeping them electrically separated (isolated) from each other.
The optical path eliminates ground
loops and electrical interface problems that can occur when two circuits are physically connected to
one another. And in many situations
optoisolator /couplers are used to
Digital

satisfy safety concerns.
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Analog optoisolator/couplers are
not nearly as common as the digital type, but they provide the same
advantages for analog circuits as
digital units provide for digital circuits, 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 circuit configurations.
Analog optoisolator /couplers can
also be used for switching operations in certain digital applications
where they are better suited to a

particular operation than digital
types. Analog optoisolator/coupiers, which are available in many
different configurations, are inexpensive, reliable, and fairly readily
available. In addition, they can also
be fabricated by the hobbyist,
allowing their characteristics to be
tailored to specific applications.

What's An Analog Optoisolator/
Coupler? Analog optoisolator/coupiers 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 A is a schematic representation of a typical analog
optoisolator /coupler that uses an
incandescent lamp as the input
device and a photocell as the output device. Although an incandescent 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 optoiso1

Vcc

LIFE

CANDLEPOWER
300%

GND

OUT

100%

Fig. 2. Shown here is a schematic diagram for analog optoisolatorlcoupler
with an LED input and a photodiode output. Signals applied to the device's LED
input are transmitted via light radiation to
the photodiode.

i°o
50

100

RATED VOLTAGE

Fig. I..inalo, optoisolatorkouplers 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.
Incandescent 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 filament. Small lamps can turn
on in 20 milliseconds or less if the
mass of the filament 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 providing a great deal of current if the
fastest possible turn -on time is
desired. The turn -off time for incandescent lamps can be as fast as 20
milliseconds. If the inrush current is
limited, the turn -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 temperature of the filament and the tungsten evaporation rate. Manufacturing variations in the cross- sectional
area of the filament and anomalies
in the tungsten composition can
cause hot spots in the filament.
Excessive evaporation in any of the
hot spots, coupled with the tungsten
recrystallization produced, reduces
lamp life to below theoretical val-

ues. That phenomenon

is

1LtD

exagger-

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

ated when the lamp

is

voltage, as illustrated in Fisg. 1B
Incandescent lamps are sensitive
to shock and vibration. Mechanical
impact can reduce lamp life significantly. The output of a analog
optoisolator /coupler can be affected by motion of the lamp, and is
most apparent when the input signal is low and the lamp is barely on.
.

Neon Lamp. Neon lamps are primarily used as the light source of an

analog optoisolator /coupler that's
intended for AC input voltage applications because of the lamp's bidirectional characteristics. Neon
lamps may also be used for DC applications of either polarity, because
the volt-amp characteristic is symmetrical. 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 sustaining voltage is typically 45 to 55 volts.
Ambient light is required to partially ionize the gas in a neon lamp
so that it breaks down at a reasonable voltage level. Because analog
optoisolator/couplers are housed
in light -tight packages, a small

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

Fig. 3.

amount of radioactive material is
usually used to produce the slight
ionization that is required for reliable
breakdown. The turn -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 applications. LEDs require low drive current 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 applications. However, circuit modifications
can be made so that they can be
used relatively easily for AC applications as well. The LED must be protected from excessive current by a
series -connected, current -limiting
resistor.
Like the

input device of an ana-
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Photocells are usually composed
of either cadmium sulfide or cadmium selenide. The photocell output of
an analog optoisolator/coupler
acts as an electrically variable resistor (potentiometer). Since the output device is essentially a resistor, the
voltage applied to the output can
be DC or AC. The amplitude of the
applied voltage can be as low as
zero or as high as the maximum voltage 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 voltage, output current, and response

Fig. 4. The photocell type analog optoisolatorlcoupler is well suited to attenuation
applications. In A, the unit's photocell output serves as a shunt resistor. The vow. vs.
II,Amp characteristics of this circuit is
shown in B.

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

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-variable resistor, its output current depends on the intensity of the light
that falls on the photocell, plus the
voltse applied to it.
The dark resistance of a photocell (typically ranging from 500k
ohms to 200 megohms) is its resistance with no illumination. The dark

Photocell. By far the most common
type of output (detector) device
used in an analog optoisolator /coupler is the photocell. A photocell is a light-dependent resistor or
LDR (also

known as a photoresistor).
The resistance of the photocell can
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be altered by varying the input current 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 input 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 systems), in addition to being very rug ged and extremely easy to use.

A

Fig. 6. Analog optoisolator/couplers can
also be used as gain controls as shown in
A. The gain of the op -amp is affected by
changes in the resistance of the photocell
caused by light radiation. The vow. vs. ILE0
characteristics of this gain- control circuit
is shown in B.
is important because it
produces leakage current, which
can lead to false triggering in some
applications.
Photocells are affected, to some
extent, by temperature. In order to
minimize temperature -related variations, it is best to operate the photocells at the highest reasonable light
level. Cadmium sulfide photocells
are usually less affected by temperature and a bit slower than the cadmium selenide type. All photocells
have a longer response time in cold

resistance

environments.
Typically, the response time of a
photocell ranges from 5 to 100 milliseconds, and can be even faster at
higher light levels. A short response
time can cause the photocell to
exhibit light modulation when the

Fig. 5. Here is another optoisolatorlcoupler attenuator circuit. In A, the photocell
is connected as the series resistor. The
vow. vs. IbiMp characteristics of this circuit
is shown in B.

analog optoisolator/coupler is operated from an AC source. However,
higher current lamps can help to
reduce the modulation.
Photocells also exhibit a light history effect; e.g., they tend to
remember their most recent storage
condition and their instantaneous
conductance is a function of its pre-

u

dent of frequency, but increases
with temperature and is greater in
high- resistance photocells. Another
form of noise is shot noise. Shot
noise is caused by random variation in the cell due to 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 frequencies. In most applications, the actual noise level of an analog optoisolator/coupler is irrelevant when the
voltage level exceeds 80 volts.

Fig. 7. In the gain- control circuit shown in
A, the gain of the op -amp is affected by
varying the magnitude of the input signal.
The Vow, vs. !LED 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 magnitude of this effect is larger for cadmium selenide units than for cadmium selenide photocells, and can be
minimized by keeping the photocell exposed to a constant low level
of illumination rather than total
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. On form of
noise is thermal noise, which is
caused by the random motion of
free electrons within the photocell
material. Thermal noise is indepen-

Photodiode and Phototransistor. A
schematic diagram for the typical
photodiode -type analog optoisolator /coupler is shown in Fig. 2. It consists of an LED or other light source
optically coupled to a photodiode,
which is at the input of an amplifier.
The amplifier converts the photodiode current variation to an output
voltage variation. There are corn mercially available devices manufactured 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 milliamps. 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,

VIN

VOUT

p

o
GND

R3

0

Fig. 9. A non -inverting amplifier with an
analog optoisolatorlcouple connected in
the feedback loop is shown in Fig. 9A, and
its Vow VS. 'LED characteristics is illustrated
in B.

current amplifier. A high -speed
operational amplifier, as shown in
Fig. 3, can be used with excellent
results. The output of the optoisolator /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 attenua0
tion applications. But when the
R3
GND
attenuator is located a great distance from an active circuit, it can
ILEC
pick up noise. Because of that, it is
ó
best to keep the attenuator as close
R2
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 analog optoisolator /coupler configured
as an attenuator, where the unit's
photocell output serves as a shunt
resistor. In this case Vaut = Vin x
R2 /(R1 + R2). The characteristics of
this circuit are shown in Fig. 4B.
Figure 5A shows an analog
/coupler configured as
optoisolator
Fig. 8. A typical non-inverting amplifier
with the optoisolaan
attenuator
optoisolacircuit controlled by an analog
torlcoupler is shown in A, while its vow. vs. tor /coupler as the series resistor. In
1LED characteristics is illustrated in B.
this case vot = Vin x R2 /(R1 + R2). 47
VIN

ANALOG
OPTOI SOLATOR /COUPLER
MANUFACTURERS
117
VAC

Fig. 10. Analog optoisolator/couplers can
be used to control Triacs as shown here.
The Triac turns on when the LED is illuminated and turns off when it extinguishes.
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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

r
R2

TELEPHONE
LINES

OUTPUT

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 telephone line.

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

R1

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

R2

J
Fig. 12. A photocell type of analog
optoisolator/coupler 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) } / (R1 x
(R2 + R3 + R4))). 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 characteristics are shown in Fig. 6B
An inverting operational amplifier
can also be controlled with an analog optoisolator /coupler as shown in
Fig. 7A. In that circuit, Vout = -V;n x
R3 /(R1 + R2). Resistor R2 limits the
maximum gain of the amplifier. The
characteristics of this circuit are
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shown in Fig. 7B.
Non -inverting amplifiers can also

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 optoisolator/couplers. Figure 8A shows a

typical non -inverting amplifier circuit
controlled by an analog optoisolator /coupler (Fig. 8A). For this circuit
Vout = 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 Vout = Vn x (1 + (R1 x
R2) / {R3

x (Rl + R2)}). The characteristics are shown in Fig. 9B.
Triac Control. An analog optoisolator /coupler can be used to control Triacs as shown in Fig. 10. The
Triac turns on when the lamp is illuminated 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 voltage applications.
Telephone Ring Detector. A neon

lamp analog optoisolator/coupler
makes an ideal telephone ring indicator 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 photocell type of analog optoisolator /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 voltage, the resistance of the photocell
viewing the lamp is an accurate
measure of the rms voltage applied
to the lamp. A typical rms measurement circuit is shown in Fig. 12.

Conclusion. Analog optoisolator /couplers are available commercially from several manufacturers. A list of manufacturers is provided. The manufacturers can provide
specifications and additional data.

Analog optoisolator /couplers
can easily be made up from readily available components. Simply

select the input and output
devices from the many available.
Add extension leads to the devices
and couple them together optically within electrical tape or a piece
of heat shrink tubing. Experiment
with different configurations until
you find one that exactly meets
your needs.

dvancèrìents`i
micro-e ectronic
have given us man
conveniences through gadgets that, just a few years ago,
seemed little more than something
out of a sci -fi mjvie. One of thos
conveniences is the mobile phone,
Unfortunately, the growing popularity of the mobile telephone has
pawned at leas- one annoyi ig sid
effect; a,g., the horn honking when
the driver is away from the vehicle.
The problem is caused by an external alert option that is designed to
make that driver aware of an
incoming call when he /she is out of
the vehicle. Imagine jus- how

annoyed

people can

become

when your horn starts blaring during
the early morning hours in a residencircumstance that is
tial area
bound to generate unfavorable (to
say the least) comments.
The simple circuit presentee
here -the Mobile Phone Annonciator-is designed to elim naie that
problem by simu acing the soft tones
of a normal telephone, wh le producing enough volume to get your
attention. No.,.you're not just trading
one loud noise for another. The circuit includes a volume control
allow;ng you to tailor the output to o
level suitable to your surroundings, In
addition to offering the user control
over the audio level, -he circuit has
the added advantage of drawing
no current until -he mobile phone's

-a

ring signal turns

i on.

car phone's external aler
mode is activated by keying in a
code before turning off the ignition.
The

1.34O re

,/s// get into

ailotlxr

conversation with
your v>1/el neighbors, give
''o/lr Ca phone [l more pleasant awl, to announce' that
you hrn'C'

ll//pIE'11yC1nt

CURT JENO

n a normal car phone setup, the
externat alert uses the vehicle's
horn to get your attention. The
Mobile Phone Annunciator takes
the place of the vehicle's horn,

Circuit Description. A schematic
diagram cf the Mobile Phone
The
Annunc ator is shown in Fig.
circuit is bull- around a relay (RYl ), a
556 dual oscillator /time (IC1 ), a
Darlington transistor (Q1), soeaxer
(SPKR1), and a few additional corn-

ponents. The dual oscillator/
timer is configured as a war be -tone generator, The warble
one is produced by feeding the
output of one oscillator (corn prsec cf Rl, R2, C2, and half of
ICI) .-o the threshold input of the
;econd osai iator (composed of R4,
ana re other half of C l )
-hrougn R3.
The output of the warole -tone
enerator is fed to the base of the
arlington transistor 'Q1). The Dar ington transis -or amplifies the out out of the warole -tcne generator
to a level sufficient to drive SPKR1,
o 5 -watt speaker. Potentiometer R7
-s used as a volume control.
Diode Dl is used as a blocking
diode to protect the circuit from an
incorrect polarity contact. Capacitor Cl is used to stabilize the input
DC, so that IC:1 can o- ;cillate properly. Changing the value of C2 a few
rnicrofarads changes the rate of
output warbe, while changing the
value of C3 a few microfarads
changes the pitch of the output
tone, which nomes in handy if you
have more then one vehicle.
Components R8 and L =D1 are
optional.

Construction. The Mobile Phone
Annunciator was assembled on a
smal section of perfboard, and
housed in o plastic enclosure mea3 -' /4 by 2-'/16 by -5/16 inches.
Because inter.'erenoe is not a problem, perfboard construction and
point -to -point wirirg works well for
the project. When assembling the
board, it's a good idea to lay out all 49
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PARTS LIST FOR THE
MOBILE PHONE
ANNUNCIATOR
TELEPHONE

SEMICONDUCTORS
ICI -556 -dual oscillator/ timer, integrated circuit
D1- 1N4004, -amp, 400 -PIV silicon
rectifier diode
Ql -TIP20 NPN Darlington, silicon
transistor
LEDI Light- emitting diode

AI

F2
1.5A

TO MOBILE

=El

F1

2A

D1

1N4004

RY1

12V

1

14

R1

R2
100K

R4

3.9K
13

2

2.2K

t

4

IC1

RESISTORS
(All fixed resistors are ll, -watt, 5%
units.)
RI -2200 -ohm
R2- 100,000 -ohm
R3- 100.000 -ohm
Rat
3900 -ohm
RS 3900 -ohm
R6- 270-ohm
R7- 10,000 -ohm, audio potentiometer
R8 -330 -ohm

Cl

5

47

6

C2

556

R
R5

3.9K

12

01
TIP120
C4
100

+

1

R6

7

+n

2700

R8
33052

CAPACITORS
CI-47 -RF, 35 -WCDC radial -lead
electrolytic
C2
-p.F, 25 -WVDC, radial -lead
electrolytic
C3 0.1 -µF, monolithic
C4- 100 -RF, 35WVDC, electrolytic

o

R7
10K

W

VOLUME

R3

100K

LEDI

C3

1T

SPKR1

Fig. I. The Mobile Phone Annunciator is built annul,/ a relay (RY1). a Darlington transiso (01), a
speaker (SPKRI ), and a 556 dual oscillatorltime (ICI ) that's configured as warble -tone generator. The
output of the warble -tone generator is fed to the Darlington transistor, which is used to produce sufficient output current to drive SPKRI , a 5 -watt speaker.
i

-1

ADDITIONAL PARTS
AND MATERIALS
F1-2 -amp, slo -blo fuse
F2-1.5 -amp. slo -blo fuse
RYI- Miniature SPDT, 400 -ohm coil,
10 -amp contacts. PC -mount relay
(RadioShack 275 -248)
SPKR1-5 watt power horn (Radio Shack 40 -1235)
Perfboard materials, inline fuse holder,
DC cable assembly (RadioShack
270-025, or similar), enclosure, 1/8inch panel -mount phone jack, I18inch phone plug, 14 pin IC socket.
solder, wire, hardware, etc.

of the large components first to
check for a proper fit. The resistors
were vertically 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
amp, so short pieces of 22 -gauge
wire can be connected to the
audio potentiometer, phone jack,
LED, and relay terminals. A 14 -pin
50 socket was used for IC1 for ease of
1

Mobile Phone Annunciator was assembled on a small piece of per/board, using point -to -point
wiring. Note that resistors were vertically mounted to reduce the size of the board. That also allows the
long resistor leads to interconnect between them and various other components.
7'he

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

píete, you can then turn your
attention to the preparation of the
project's enclosure.
A 3,8 -inch hole was drilled in one
end of the case to provide for
(Continued on page 96)

Monitor
BY MARTY KNIGHT

Clean -Up

Take a close look at your computer's monitor and your television set. Notice that the 1V 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 program that will ensure the maximum
life possible for your monitor. The outside grime is seedy looking, however it
will not cause the monitor to fail prematurely. The inside layer of dust is the
killer. This unnoticed dust inside your
monitor is an excellent heat shield. It
causes components that give off heat
to bake themselves and cause accelerated 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 involved in keeping your monitor from
such a mishap.

Take It Apart. Each monitor type is
alike and not alike! By that mean you
I

will discover differences in your
monitor from the one cleaned as you
follow my general instructions. Nevertheless, with a slight variation in cleaning procedure, you should have no
problem. Color monitors require the
same treatment as monochrome
units, 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 to 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
I

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. It is 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
I

I

on.
Remove the back cover from the
monitor. To do so requires some inspection to find the screws that hold
the plastic case together. There is usually 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 metallic -foil that
I

I

warned the owner that the warranty
will be voided. (Fortunately, the warranty for that two- year -old monitor
applied only to the first three months
of ownership.) The last color monitor
worked on came apart after removI

ing four highly visible screws. You never know what you will find until you get
started.

Remove the Killer Voltage. Once
the rear cover is removed, you must
discharge the monitor's high -voltage

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;
1/4 to 3/a -inch diameter plastic rod, 18inches long or longer; and some electrical tape. The purpose of the resistor
is to limit the current flow so that the
arc drawn bythe tool will not damage
the recessed contact on the cathode -ray tube. The test-lead is soldered 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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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

WATT,10K
RESISTOR
1

TAPE

TEST LEAD

WIRE

ALLIGATOR
CLIP

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.

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 assume that the circuit is "hot" and act
accordingly. It's solid common sense
to do so.

paintbrush. Clean the entire external
surface of the tube cautiously, assuming thatthe circuit is still electrically hot
for safety sake.
Check to see if there are any vents
or openings in the bottom of the cabinet. 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 lifted off
the interior of the monitor, reverse the
flow of the air in the vacuum nozzle so
that air is blowing out. Use this flow of
air to stir up and blow out the remaining dust you can't suck out. If possible,
do this outdoors or in the 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

Here's the monitor with the cover removed. Note the air vents in the bottom
of the
cabinet that need to be sealed before cleaning the unit.
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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 resistor. Place your other hand in your
pocket and attempt to touch the
high -voltage connection on the cathode -ray tube with the free resistor

Light Vacuuming. With the cover off
the monitor revealing the "guts" inside, proceed to remove the dust
that's- 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 vacuum cleaner held nearby to suck it in.
Don't try to lift the dust with the vacuum 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

it.

Soap Suds. You can now scrub the
plastic rear cover of the monitor provided it has no electronic parts attached. Use ordinary face soap, a nail
brush, wash cloth, and lukewarm
water. Clean both the inside and outside surfaces. The nail brush comes in
handy in sharp corners and grille surfaces. Some cabinets have sharp
points 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 running water and set the cover aside to
dry. It's 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 cabinet, so the outside surfaces must be
scrubbed with a good deal of care.
What did was cover the rear of the
cabinet with a plastic sheet cut from a
kitchen garbage bag. With liberal use
of masking tape, the plastic sheet
covered the rear opening. There were
no vents in the side of the cabinet to
be concerned about. However, if
there were, masking tape on the inside surfaces would have sealed the
opening. Keep in mind that masking
tape sticks poorly, if at all, to dusty surfaces, so wipe the surfaces clean before applying tape.
(Continued on page 96)
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Does fighting the crowds at Christmas short -circuit your holiday fun? Don't blow a fuse this
year...for the friend who shares your love of
or a youngster
project- oriented electronics
who may need only a spark to ignite a life -long
interest
give a gift subscription to Popular

-

Popular Electronics readers get the know how
they need to build exciting, educational, and
useful projects like these...a professional -quality home -security system...an autoranging frequency counter...a nine -band shortwave receiver...a radio -controlled car...a telephone
scrambler...an aviation receiver.... and even a
robot!

PLUS...Gizmo, our honest and straight- shooting 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 covering every aspect of the electronics hobby
including antique radio, shortwave listening,
ham radio, computers, scanners, circuit design, and more!

-

great gift to receive, Popular 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 Electronics with a friend at Christmas.
SAVE MONEY...A

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 appreciate the many benefits of Popular Electronics. 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 announcement card signed with your name just
before Christmas. And all through the new year
they'll remember and appreciate your thoughtful gift! So don't blow a fuse...take it easy and
enjoy the holidays. Give Christmas gifts of Popular Electronics!

Popular Electronics
'Basic sub rate -1 yr/$21.95
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Dealing With 2 -Meter Intermods

JOSEPH J. CARR, K4IPV

Intermodulation interference or
"intermods" are one of the real dis-

advantages of operating two -way

1

radios -ham radios included -in crowded 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 larger number of signals will get past the
filtering.
What are intermods? It is basically
unwanted heterodyning. If you place
two signals of different frequencies (f1
and P2) in the same circuit, and the circuit is nonlinear, then the circuit will
generate harmonics and other spurious products. These new frequencies
are described by:
fx

= mf1 ±

IDEAL LINEAR SLOPE

INPUT SIGNAL LEVEL

SPURIOUS SIGNALS

nf2

Where f1 and f2 are the two frequencies, fX is the spurious signals
generated in the circuit, m and n are
integers or zero. If you do a little arithmetic, you will find that a huge number
of spurious frequencies can be generated 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 amateur radio repeater at 146.91 MHz, and
f2 is an FM broadcast band (FM BCB)
signal at, say, 94.1 MHz. Do the arithmetic for
and 0
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 (2f1
f2) or (2f2 ± f1) that are the hardest to eliminate in receiver design. In
our previous example, these frequencies 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

0,m,5

INPUT SIGNAL
-dB COMPRESSION POINT

n,5.

NOISE FLOOR

r
INPUT SIGNAL LEVEL

fig.

1. As the input signal increases in amplitude, (A) illustrates that the resulting output becomes nonlinear. 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 transmitter; 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 transceiver (it was stolen out of the car on
that same parking lot a short time later),
I

which was tuned to 146.91 -MHz, would
pick up the VHF telephone transmissions 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 nonlinearity, 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
I

I

I

Fig. 2. MFJ -713 and MJF -714

2 -meter

intermodulation filters.

situation caused translation of the output of the `79 repeater into the `31
receive frequency!
Figure
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 it is an RF
amplifier or direct mixer) becomes nonlinear. 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
dB from the linear slope.
depressed
Spurious signals always exist in
radios and amplifiers, but below the
dB compression point they are typically below the noise level (see dotted line
in Fig. 1B). When the input signal pushes 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 experience 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 lntermodFighters, 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 2meter rigs. These IntermodFighters
include three high -Q bandpass filters
and two L- section filters. Signals outside the 144 -148 MHz 2 -meter ham
band are severely attenuated, while inband 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 sup1

1

1

ply. Both units have an ON /OFF
switch, LED indicator, and power jack,
as well as input and output connectors. 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 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:
Designing, building and installing
I

I

I

I

almost any imaginable type of
antenna.
Selecting and using the proper feed
line and antenna tuner.
Expanded coverage of low frequency antennas.
Greatly expanded coverage of elevation angles needed for world -wide
HF propagation.
New chapters on the fundamentals,
including the effects of irregular local
terrain.
Expanded information on mobile and
maritime antennas.

The 18th Edition of The ARRL Antenna Book includes a diskette with
antenna -related software for IBM -compatible PCs. Included is a sophisticated
Yagi Analysis program by Brian
Beezley, K6STI. Beezley has written a
number of fine antenna modeling programs 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, AA6GL. Want to know
if your favorite HF band is supposed to
be open during the ARRL International
DX Contest in February? The disk contains immensely detailed data tables of
month -by -month worldwide propagation 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 version and a new CD -ROM version for
Windows computers. bought a copy
of the printed version for my Irish
friend ($38), and a copy of the CDROM version ($49.95) for me. After
finish reviewing it on my computer,
will review it in this column.
I

I

I

(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://wwwmfjenterprises.com

American Radio Relay League
225 Main Street
Newington, CT 06111
Tel. 860 - 594 -0250 or
888 -277 -5289 (orders)
Fax: 860- 594-0303
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 1997 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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ANTIQUE RAdio
"B" and "C" Power For Our 3- Dialer
Last month, we began preparations 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 based upon Dr. Fred Archibald's "An
Inexpensive Power Supply For Battery
Radios Using Off -The -Shelf Parts"
(from the November, 1989 Old -Timer's
Bulletin 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 section 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), corn pletely independent of the "A" unit,
except for sharing a power transformer
in an unusual hookup explained last
month but worth reviewing again.
I

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.

I

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 filament 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 amplifier tubes ( " -C ").

TRANSFORMER HOOKUP
In a review from last month's
56 Antique Radio, the power transformer

Parts layout on "B" and "C" supply hoard is
strUlly point -to- point. Binding posts at heft are
for RI ; those at right for R2. Bias adjust potentiometer is below 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 supply 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 primary) of a 6-volt to 115 -volt, 0.3 -amp transformer, 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 convoluted hookup is simply that transformers with high -voltage secondaries
are now hard to come by, while transformers with low-voltage secondaries
I

I

MARC ELLIS

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 transformer of either secondary voltage to
provide the 115 volts for the "B" and
I

"C" supply. In fact, used a small
RadioShack 12 -volt transformer because had it on hand.
I

I

POWER SUPPLY
CIRCUITRY
The "B" and "C" supply are actually
two separate supplies sharing a corn mon transformer (the reverse- connected 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 negative output to be used as grid bias).
Each supply employs half -wave rectification provided by a 1N4004 diode.
The "C" supply uses a filter network
consisting of two resistors and two
capacitors. The input resistor (470kohms) 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 1megohm 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 -11F, 50 -volt units
connected in series to give the required
100 -volt rating. The 100k -ohm resistors
connected across the capacitors equalize the voltage drops across them,
ensuring that the voltage divides evenly and does not exceed the rating of
either one.
Resistors R1 and R2 are selected to
provide the desired B+ voltages for the
I

amplifier and detector tubes respectively, 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 current draw. R1 must be rated at least 1
watt. The 10 -µF capacitor shown bypassing the "DET +" terminal is optional, in some cases providing a cleaner
signal. left it out for starters.
I

CONSTRUCTION DETAILS
The "B" and "C" supply was built on
(23/4 x 33/4 inches) project pert
board (RadioShack 276 -1683). The
underside of the board has convenient
foil traces for making solder connections 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 techniques were used throughout. You'll
notice in the photos that some of the
resistors seem a little large. These
came from the junk box. Were purchasing new, would have used more
conventional 1- and '/2 -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 earlier, 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 resistors). So, I 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 components for the "A," "B," and "C" power
supply. This decided to do breadboard
style (I warned you, I'm lazy!), cutting a
piece of 3/4 -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 (completed last month) at the top. Under that
is the just -completed "B" and "C" board.
The large transformer at upper left is
a small

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 terminal 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 3/4 -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 operating temperature, and B+ current was
being drawn. Without the B+ load,
I

I

I

I

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+ terminal. 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 2.5kohm resistor across the "R1" binding
posts, leaving the "R2" posts open.
Closing the knife switch, was gratified to see nothing was going up in
smoke. However, there was no DC outI

I

I

I

I

I

I

Completed "A," "B;' and

"C

supple. See test for identification of components.

CGRID
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"(SEE TEXT)
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Fig.]. 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 voltage across the 120 -volt winding of the
power transformer, found only about
60 volts. Inserting an AC milliammeter
in series with the winding,
found a
large current drain. Then the transformer 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 I 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 magnifying 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 volts 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 further adjust the value of R1 after the set
was connected. The DET+ terminal
would also be set to provide 45 volts
(by installing the proper value at R2)
under actual operating conditions.
Turning my attention to the bias supply, I connected a voltmeter between
and
/C +, turning the potentiometer up full. The voltage slowly rose to
4.5 volts, after which the value could be
smoothly adjusted from zero to maximum by rotating the control. Some
adjustment of the filter resistors would
be required to reach the specified 6volts, 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 reassembled on the board, was patting myself
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 little 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.
58 Bye for now!

HAM RADIO

NEW PRODUCTS

(continued from page 55)

(continued from page 21)

VISITING THE ARRL

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

I
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I
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New England sometime, then you might want to visit ARRL
headquarters. Guided tours are available 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 -nomite" antenna array. They also have a
bank of Harris kilowatt transmitters for
their normal operations. An attendant
on duty at W1AW 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.
If you are in

I

I

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, provide hours of service between charges.

The self- contained charger allows the
Far Outlet to be used as an uninterruptible 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
receptacle.
The Far Outlet has a suggested
retail price of less than $300, battery
not included. For additional information, contact Galaxy Audio, 601 East
Pawnee, Wichita, KS 67211; Tel: 316263 -2852; Fax: 316- 263 -0642; Web:
http://www.galaxyaudio.com.
CIRCLE 86 ON FREE
INFORMATION CARD
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"I told you we shouldn't have used the tropical fish screen savers.'

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 enthusiasts 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
military 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 contact 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 frequencies 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 controls 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 µV for 6
dB SN (with 1 kHz, 30% modulation),
while selectivity is fetter 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 or aircraft installation.
The basic Sporty's JD -100 scanner
costs about $150. For ordering or more
information, contact Sporty's Shops,

MARC SAXON

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

FEELING THE PINCH
You can squeeze only so many stations onto a frequency in a local
area-any additional stations would
result in so much activity or interference 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 frequencies 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 frequency above 155.52 MHz used to be
155.535 MHz. Now 155.5275 MHz is a
new frequency situated between the

two previously existing
Stations using the new
between 150 -170 MHz are
occupy a narrower 11.25

JD-l00 by JAL Data is a specialized aircraft communications scanner.
The

channels.
channels

required to
kHz bandwidth 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 bandwidth. 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 6/) 59

COMPUTER B/TS
Uses for Old PCs
can you do with an obsolete 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- explanatory-use as boat anchor, use for landfill,
use as doorstop, or use as counterweight! 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.
What

JEFF HDLTZMAN

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 market opportunity. Microsoft sells a piece
of software called the WorkGroup AddOn for MS -DOS. It is basically a minimal network client and server that runs
on DOS -only machines dating all the
I

used. Anyway, think a better version
of this software would sell. I have no
illusion that it would become a mass market hit. But on the level of shareware, 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

I

I

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 multimedia 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 server idea is quite intriguing, at least for
386 and better machines. If a comput60 er can run Windows 95, even slowly, it

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

way back to 8088s. It's poorly documented, 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 latter would require purchase of a
license for each client on which it was

TELEPHONY
It is possible to buy simple telephone line switches for around $100.
These are dedicated units with very
prescribed functionality. I would pay the
same price for a plug -in card that could
accept two incoming analog lines or a
single ISDN line, and provide connectors for fax, modem, and voice. Software control would automatically route

both incoming and outgoing calls. In
addition, software modules would provide 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 software logic, such a system could easily
provide true extensions, line roll -over,
conference calling, and intercom service. An open application programming
interface (API) would provide a market
for add -ons. Hmm...

other words, rather than a Network
Computer or a Net PC (concepts currently being competitively ballyhooed

USB HUB

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

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 system, including all the telephony items
mentioned above, as well as an alarm
system, lighting control, home entertainment control, and more. When the

"peripherals" become smart enough,
you could even program safety measures, 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 network 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 manufacturing that could be adapted to this
space, but the vendors have their
heads in the sand as far as the consumer market goes. USB, if it ever
takes off, may be just the ticket.

JAVA MACHINE
find all the hype about Java thoroughly annoying, but the language
does have potential, particularly if we
can arrive at a reasonable compromise between the desire for platform
independence and the desire to improve performance and enhance features by exploiting platform- specific
functions. Anyway, an old PC might
make a good Java machine for doing
things like low-end web browsing, email, and low -end applications (such as
word processing, spreadsheet, etc.). In
I

-

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 happened to that initiative, but think it's a
I

great idea, and hope that someone,
Sun or otherwise, follows up on it.

DATA SENSOR/

CONTROLLER

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 stations using adjacent channels will
cause interference. Your scanner also

will not accept programming for

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 forcing technological changes that brought
closer spaced channels and narrower
FM bandwidths (unfortunately) weren't
made with scanner owners in mind.
Our current generation scanning equipment 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 immediate 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 received 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 channels. It should accept programming for
8.33, 7.5 and 6.25 kHz frequency
splits. It may need to offer additional
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 frequencies, 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 hare worked!"
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A Mixed Bag of Circuits

COMPUTER RESELLER NEWS, IEEE

This month

we've got letters about
power -supplies, battery chargers, 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
pulsating 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 filters. To reduce ripple to a negligible
level without having to purchase a
capacitor the size of a house 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 digits are 05, 06, 09, 12, or 15, representing 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 terminals: an input (I), a ground (G) and an
output (0). Filtered DC with moderate
ripple enters the input (at I) and is regulated to a fixed voltage with minimal
ripple for use by the load RLoAD con 62 nected at the output. A small capacitor,

FILTERED
PULSATING
DC

Fig. I. A three- terminal voltage regulator can
he used to fix the output voltage and adequately smooth the partially filtered pulsating DC
voltage.
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CHARGER INPUT
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UNDER CHARGE

a

BATTERY PROTECTOR

R1

10
5W
Q1

D2

D1

2N3055

1N4002

1N4743

TO LOAD

Fig. 2. Use this circuit to protect against overcharging lead -acid batteries.

3 -VOLT
REFERENCE
OUTPUT

Cl
470
10V
D1

1N4728

L

nected as close to the regulator terminals as possible. In some cases a similar 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 TO220 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!

SOLAR PANEL

Fig. 3. This little circuit will regulate the output
a solar panel to levels useful for low -volt-

from

age applications.

Cl, (tantalum -type, around

1

-p.F) at

the output helps the IC deal with transients from the load. It should be con-

Use the circuit in Fig. 2 to protect
against overcharging small-to- moderate 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 276204) starts to conduct at about 14 volts,
shunting excess current from the battery 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 rating, 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 cells,
current passes through resistor R1 into
LED1 (a current indicator), and reverse
biases Zener diode D2 to produce a 3volt reference voltage. Capacitor Cl filters out any ripple voltage.
-Amose K. Anie, Ghana, West Africa
Very nice. Of course, higher volt-

INPUT
VOLTAGE
(45 TO 55V)
D1

1N34

OUTPUT
VOLTAGE
(40V±2%)

voltage can be varied with potentiometer 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 01 is 2 mA. This
current can go much higher with a 1Ì2inch heat sink glued -on. With transistor
02, used a 3/4 - x 1 -inch steel scrap
as a heat sink, and the device ran at
about 120 -130 °F.
-Craig Fawcett CET, Downers Grove,
I

IL

Nice circuit! Interesting characteristics, loo. Since the output voltage is
adjustable, this could be modified to
make a hobbyist power supply. The

R3
10K

VOLTAGE
ADJUST

Fig. 4. Here's a circuit that can replace high power Zener diodes. The output voltage can he
made adjustable and the circuit has impedance
characteristics better than a Zener

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

HOME -BREW ZENER
I'm budding a regulated supply for
low frequency/audio frequency amplifi-

needed a low- impedance,
high -power regulator. came up with
the circuit in Fig. 4, and since the output 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
02 just at the right level to hold the
output voltage constant. This output
er, and

I

I

2N3906 transistor can be replaced
with a NTE159 or SK3466. An equivalent 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, without 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 Electronics Now, on page 12, and started to
think of how it works. On the first positive half cycle, capacitor Cl charges up
through the load and rectifier; any
excess charge that would raise the output voltage above the Zener voltage is
shunted through the Zener. On the negative half cycle, Cl charges to the
opposite polarity through the forward conducting Zener, which has a 0.7 -volt
drop. The size of Cl determines the
maximum output current.
I

I

Fig. 5B shows the changes that
were made to build my circuit. The rectifier was replaced by a bridge, BR1,
and the 11 -volt Zener (1 N4741 equivalent is a NTE5074A) was moved to the
output. That allows the charging current of Cl to flow through the load on
both half cycles. For safety, a line -isolation transformer was used when the
circuits were breadboarded and tested. Table 1 shows the measured output 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 voltage 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 voltage as the maximum current is
reached. The values of Cl 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, Ml
Such circuits also save money by
dispensing with the transformer typically used in other configurations. Of
course, caution must be used with
such circuits. All wiring from PL 1
should be well insulated-and I'd also
recommend a fuse!

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

-all

I
PL1

250V

LOAD

C2
C 220
25V

1N4004

39
D1

1N4741

l

VDC

RIPPLE
VRMS

OUTPUT
VDC

RIPPLE
VRMS

10.28

.15

11.17

.17

10.10

.25

11.10

.17

8.0

9.18

.36

10.94

.18

8.14

0.

.0

10.0

10.79

.185

13.0

10.50

.185

15.0

10.12

.19

ImA
3.0

A

C1
.39

FIG. 58

FIG. 5A

D2

Cl

5.0

1

s

250V
D1

P L1

Ì

C2
220
25V

1N4741
RLOAD

110

16.05

OUTPUT

- 0.

.0

6

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 RLOAD.
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gering from the dial pulses of phones
on the same line. My original component for ICI 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 Cl 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-volt device
(namely RadioShack 276 -1000). An
equivalent part for the MOC3010 optotriac 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.

2

C2
10

I6

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 basement 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
64 value is not critical. Resistor R2 keeps

4

100V

I

TELEPHONE HOLD

R2'
100K5

200K
1

3

ice

2

MOC3010

8

1

R1

Cl*

2.2K

.5-2

-

RING

+ITIP

TO TELEPHONE

'(SEE TEXT)

LINE

Fig. 6. With this circuit, you will always know when the telephone is ringing. The outlet can drive
most types of indicator devices.

R1

1K
1/8 WATT

TIP

sl
HOLD
R2

TO

3300e

TELEPHONE
LINE

WATT

LEDI

1/8

RING

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 normal.
On a telephone line, Tip is supposed to be the green wire, positive
polarity, and Ring, the red, negative
wire. But sometimes telephone wiring
is not done to standard and the polarity 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

Fig. 8. Build this power failure light circuit and
never he in the dark! When the powerfails, or the
unit is removed from the wall, the light automat -

ically contes on.

to room with you, or take it on vacation.

POWER FAILURE LIGHT
Although have been experimenting with electronics since second
grade, it was only recently, at the age
of fifteen, that finally began to understand 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 automatically comes on and can be shut off
by opening S1. Here's how it works.
When power is applied, diode Di
rectifies the input AC; and resistors R1
and R2 divide this down. A voltage
divider was chosen here over a transformer 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 al '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!
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his time around were 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 vegetables 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 building some electric fence circuits to confine your pets to your property without
injuring them. Either way -read on!

POSTS
INSULATORS
(TYPICAL)

-

REGULAR
FENCE WIRES

SECURE
AREA

I/

AN
WIRE
ANGLE
BRACKET
(TYPICAL)

REAL SIMPLE FENCERS
Electric fence circuits are the main
attraction for this month's column. The
fenced -in area can be a separate enclosure within an existing fence, or a separate 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 mounted on top of angle brackets which are
secured to the fence posts. The electrified wire is routed around, secured and
supported by the bottles. The soda bottles offer good dielectric insulating properties, 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 circuits 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 battery 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

GROUND
WIRE

ELECTRIFIED
FENCE WIRE

GROUND
ROD

Fig. I.

71 picot

HIGH
VOLTAGE
CABLE

electric fence installation with single high voltage Hire aroundd 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 current flow into the primary winding of T1.
The magnetic field then collapses producing a high voltage pulse across the
secondary winding of T1. The 0.1 µF
capacitor serves two important functions in the circuit. It prevents S1 from
arcing when released, and it offers a
return path for T1's collapsing field current. The transformer can be any high
voltage step -up type or even the ignition coil from an automobile. You will
have to experiment as to what transformer works best for your application.
Some people have told me that the
ignition mechanism from an old gas-

TO
FENCE

z
'(SEE TEXT)

P =

S =

PRIMARY WINDING
SECONDARY WINDING

Fig. 2. Basic circuit used in majority of simple
"do- it- yourself' electrified fence circuits.
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PARTS LIST FOR SIMPLE
FENCER CIRCUIT
(FIG. 2)
B1

-6-

or 12 -volt battery
200 -WVDC mylar or

similar capacitor
S1- Normally open push -button
switch
T1- High -voltage step-up transformer, automobile ignition coil,
etc. (see text)

V
0

w
m

o
C
o

ó
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FENCE-0------00000000Q..00
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o
IRF530

Cl

3

-12 -volt battery
C1-0.1 -µF, 200 -volt
B1

.1

mylar or similar

capacitor

4
I

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

C2- 10 -11,F, 25 -WVDC

6

electrolytic

capacitor
D2

1N4004
D1

r-=

7

1N4004

81
+
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o'ro

470K

si
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MEG
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Fig. ?. Automated version

of basic rircuit.
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Fig. 4. Toted solid -state low-impedance leneer

u

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 circuit. Here we've replaced the manual
switch in the basic circuit with a 12 -volt
relay to do the primary current switching. 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, RLY1,
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 until
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,
66 which is paralleled with R1 through D2

irwit.

during the discharge cycle, determines
the relay's operated on -time. This time
should be set to allow T1's primary current 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 maximum level, and if the on time is set too
long, energy will be wasted in T1's primary 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 number 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 resistors here will increase the on time and

D1,

D2-1N4004 diode

Q1-IRF530

N- channel MOSFET
transistor (equivalent NTE66)
R1 -1- megohm, 1/4 -watt, 5% resistor
R2- 470,000 -ohm, '/4 -watt, 5%
resistor
RLY1- DPDT relay, Potter and
Brumfield, type KRPA-11 DG -12
S1 -SPST power switch
T1 -See text

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

C1-0.47 -µF,

25 -WVDC, electrolytic
capacitor
C2-0.22 -11F, 50 -WVDC, disc ceramic or mylar capacitor
C3- 470 -µF, 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 leakage capacitor for C2. This is a working
circuit and is similar to some early commercial 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 circuit. The low- impedance fencer is normally 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

+6V

0

-

300mS
200mS

\ >200V PEAK

TIME

0

Fig. 5. In (A) is the waveform at the gate of Ql.
and in (B) is the resulting high - voltage pulse
generated as output to fence.

to 6 -volt, 3- to 5 -amp power transformer 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
ICI -c, drives 01, a IRF640 high voltage 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

pk c2
470
D1

1N914

primary stops, and the magnetic field works great at first and then slowly
collapses to produce a healthy 200 declines into a Murphy's holiday.
plus volt positive pulse. Fig. 5 shows
the expected time waveform at Q1's COMMERCIAL -TYPE OF
FENCERS
gate and the output pulse that makes
Our next two fencer circuits are of
the fence "hot".
high -voltage pulse type that are
the
this
If you have any doubts about
to the majority of the commersimilar
shocker,
a
good
being
fencer
type of
try the following example. Take about cial fencers in use today. The first circuit, Fig. 6, operates from a 12 -volt
any 25 watt or larger 117 -VAC transbattery and is a good choice for a
former and connect one of the primary
remote location that is away from the
tersource
DC
power
leads to a 6 -volt
minal that's capable of supplying at AC power. Three inverters of a 4049
hex -inverting IC are connected in an
least 10 amps. Take the other primary
terlead and wipe it across the other
minal f ~om the power source, and note
PARTS LIST FOR HIGH VOLTthe bright blue flame that follows the
AGE, PULSE -TYPE FENCER
wire. One thing for sure is you don't
CIRCUIT -DC DRIVEN (FIG. 6)
want to be touching both leads at the
C1- 10 -µF, 25 -WVDC, electrolytic
will
time you make the disconnect
capacitor
be a shocking experience that you
470 -p F, 25 -WVDC, electrolytic
C2won't soon forget!
capacitor
If you build the low- impedance
C3- 0.1 -RF, 50 -WVDC, disc- ceramic
fencer circuit, be sure to ground the
capacitor
inputs of the unused inverters (pins 9,
D1, D2-1 N914 silicon diode
11, and 14). Real strange circuit operIC1 -4049 hex -inverting buffer IC
ations can occur if any unused gates
(equivalent NTE4049)
or inverters are not tied to either batIRF640 high -voltage N- channel
tery positive or battery negative supMOSFET transistor (equivalent
ply. What usually happens is the circuit
NTE2388)
220,000 -ohm '/4 -watt, 5%
R1+12
o-vo
resistor
S1
C3
R2-500,000 -ohm potentiometer
M
Sl-SPST power switch
T1 -Auto ignition coil

-it

Qi-

R2
500K

D2

1N914
4

Cl
1/6 4049*

10

TO FENCE

ICI -b
1/6 4049*

R1

220K

C1-4.7 -RF,

Q1
6

8

Ic1 -c
1/6 4049*

IR

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

F640

200 -WVDC, electrolytic

capacitor

C2- 10 -p.F,

s
*(SEE TEXT)

Fig. 6. High - voltage pulse -type circuit used in majority of commercial Jeerers.

200 -WVDC, electrolytic
capacitor
D1-D4--1N4006 silicon diode, or
suitable full -wave bridge module
D5-47 -volt, 1 -watt Zener diode,
N4756A (equivalent NTE5088A)
F1 -1 -amp fuse
Q1
-amp, 400 -volt SCR
(RadioShack 276 -1020)
R1, R2 -1000 -ohm, '/4 -watt, 5%
resistor
R3-5000 -ohm, 10-watt power
resistor
R4-25,000 -ohm potentiometer
Sl-SPST power switch
T1- 117/117 -VAC isolation
transformer, 20 -watt or larger
T2 -Auto ignition coil
1

-6

Fig. 7. High- voltage pulse -type commercial fencer circuit pothered from the local AC electric
source. An isolation transfbrnier is also included for safety.
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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 positive 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 current 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 1/2 -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 20watt 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 Cl.
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 discharged through the primary of T2,
causing a high voltage pulse at its secondary winding. The pulse rate and output 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 out68 put terminal.

THINK TANK

is required. External totem pole tran-

(continued from page 64)

sistors are not required because
they're included in the NE555.

-Fred Nachbaur,
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14
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C1

C3

3

D1

1N4148

D2
1N4148
OUT

+

(-3.5V TO -15V)
Fig.

9. This simple circuit ftmetions as a power
supply inverter. Use it to supply the negative voltage for bipolar op-amp configurations.

above the turn -on voltage. This voltage results in Q1 conducting and 11
lighting. Switch S1 is used to turn off
the light. Capacitor Cl serves to keep
Q1 turned off when the pulsating DC
from D1 is at 0 potential. If you fre-

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 -7377600) 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 description of how it works to Think Tank,
Popular Electronics, 500 Bi- County
Blvd., 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.

ANTIQUE RADIO CLASSIFIED
Free Sample!
-- frAntique Radio's

largest Circulation Monthly.

Articles, Ads & Classifieds.
6 -Month Trial: $18.95. 1 -Yr: $38.95 ($55.95.1st Class).
A.R.C., P.O. Box 802 -L18, Carlisle, MA 01741
Phone:(508) 371 -0512 VISA/MC Fax:(508) 371 -7129

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 volts 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.

POPTR0NIX®
Online
Edition

I

SUPPLY INVERTER
The simple circuit in Fig. 9 uses an
NE555 timer IC to provide a negative supply voltage for op -amp circuits, etc.
The open- circuit output voltage, "OUT,
is about 1 volt less than the positive
supply ( +VIN), but with reversed polarity. Add a 3- terminal regulator (such as
a 79L05 for -5 volts) if better regulation
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GUIDE TO THE WORLD'S

7

-#7 -$3.00

RADIO STATIONS

.

First published in May, 1923 this
popular booklet went into reprint
editions nine times. It is packed
with circuits, theory, antenna
installation and tips on consumer
radio receivers that were popular in
the early 1920's. Antique radio buffs
and those inquisitive about the early
days of radio will find this booklet
an exciting, invaluable and excellent
reference into the minds of early day radio listeners. Sorry, we
cannot honor the original 25 -cent
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RADIO

An easy -to -read guide for the casual
listener and top notch QSL getter!
The Guide is an essential reference

HOOKUP
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work designed to steer the listener
around the ever more complex radio
bands. Listings cover world -wide
shortwave stations with a special
emphasis on international
broadcasts in English. Medium and
long -wave listings are also included
for the US, Canada, European,
Middle and Near East, and North
Africa regions

EDITION

cover price.
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electronics catalog was issued in
1918. It consists of 176 pages that
document the early history of
electricity, radio and electronics. It
was the "bible" of the electrical
experimenter of the period. Take a
look at history and see how far we
have come. And by the way, don't
try to order any of the radio parts
and receivers shown, it's very
unlikely that it will be available.

Strip away the hype and mystery of
the WWW and you'll be cruising on
the information Superhighway!
Understand the jargon used: ftp,
protocols, TCP, hypertext, http,
URL, home pages, threads, HTML,
domains, FAQs, etc. Discover that
e -mail is easy, fast and free! Learn
how to guard against hackers and
viruses. Develop friendships and
"buddies" in Singapore, India, Cape
Town, Peru-just about anywhere!

P.O. BOX

240, Massapequa, NY 11762 -0240
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L
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Zip
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$10.01 to 20.00
$20.01 to 30.00
$30.01 to 40.00
$40.01 to 50.00
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We design

phone /auto /security /Radionic /lab /energy/
HV/ EM/ RF/ radar! ultrasonic! IR! UV /
commo) for business and personal /invention
needs. Describe & include nonrefundable $30
pre-engineering fee. lime & cost estimates sent
in 7 -10 days. Confidentiality guaranteed!

OFF -THE -SHELF
HARDWARE
ar

Van Ec

Systems

* Data

Rea er Writers

*RF/ EM/ µWave /Radar /Ultrasonic /IR/

Light /Sound Detectors /Xmitters /Jammers/
Blasters* Security/Surveillance * EM Weapon
Countermeasures * Neurophone /Rife /Crystal
Radionics * Bug & Tap Detectors/Blasters *
Lineman's Handsets * Phone Color Boxes *
Voice Disguisers * ESS Infinity Devices *
DTMF Decoders* Child Finder * Panic Button
* Slot Machine Masters Subliminal Mixer/
Amps (Ultrasonic /Infrasonic) * TENS * Hearing Assistors * Electronic Dowsers *Shriek
Modules * Ghost Detectors
Vortex Generators * Alien Brainblasters * 6th Sense Communicators
More! Order Catalog Today!!

*

*

*

AUTOMATIC
MACHINES
ATM crimes, abuses, vulnerabilities and defeats exposed!
100+ methods detailed, include:
Physical, Reg. E, cipher, PIN compromise, card
counterfeiting, magnetic stripe, false front,
TEMPEST, Van Eck, tapping, spoofing, inside
job, super -cool, vibration, pulse, high voltage others. Case histories, law, countermeasures,
detailed security checklist, labeled
internal photos, figures. ATMs
contain up to $250,000 in cash!

Describes in detail how Pagers
work, different types and uses,
frequencies, advantages over
and uses with cellphones, and
tips and tricks. How Pagers are hacked and
countermeasures. Includes plans for a Personal
Pocket Paging System (xmitter and receiver).

HACKING
FAX MACHINES

qX

Birk

1,11'

BETTER;

to pirate software (warez),

TM

LI

.

Password Defeats, Packet Switched Networks, Unix,
Sprintnet, X.25, anonymous I
FTP. Examples, countermeasures, and more!

A Q,NM87192

P.O. Box 23097

ORDER TODAY!

505 -237 -2073

Fax: 505- 292-4078
Web Adventure: www.tsc- global.com

Browser cookie files that are forced

onto your hard drive by website
providers contain personal data
accessible to Internet predators.
Protect your privacy! CT details how to
remove and stop these from destroying your privacy,
and how to keep them off your drive!

Established in 1971. Featured on CBS "60 Minutes,' Forbes, New York Times.
Add $5 total S/H (US, Canada). Sold for educational purposes onlyy.
Postal M.O. is fastest.
VISA, MC OK.
COD ($49- $999), add $7.

STOPPING

POWER METERS
As reported on "60 MINUTES "! How devices
can slow down (even stop) watt -hour meters while loads draw full power! Device plugs
into one outlet and normal loads into other outlets.
Describes meter creep, overload droop, etc. Plans!

KW-HR METERS: How watt -hour meters work, calibration, error modes
(many), ANSI Standards, etc. Demand and Polyphase Meters. Experimental
results to slow and stop meters by others. A real eye -opener! $25.

Special! All

3

(above), Only $59!
SEYOND

BEYOND PHONE
COLOR BOXES

VAN ECK

The Net is infected with spammers, stalkers, scammers and
others who hide behind its
anonymity. Learn step -by -step
how to trace them down using this comprehensive, eye-popping manual! Invaluable!

Special!! All

3

above, Onl $59

!

Describes in detail how corn puters penetrate each other,
and how VIRUSES, TROJAN
HORSES, WORMS, etc are
implemented. Dozens of computer crime
and abuse methods and countermeasures. Includes disk filled with hacker text files and
utilities, and the legendary FLUSHOT+ protection system. Internet advice, password defeats,
glossary - much more! Manual + PC Disk!

PHREAKING

Dozens of PCB's described - many circuits.
Plus Call Forwarding,
Conferencing, Phreak
History, Glossary, Diverters, Extenders, Loops, REMOBS, Bridging Heads &
Cans, Optocom, 3rd Party and many
other non -box methods - more! $29.

HACKING

Eavesdropping on

TV and computer
video signals using
an ordinary TV de-

CREDIT CARD

SCAMS

All the known ways

Completely describes

answering machines
are hacked to listen to
and erase messages,
and to convert them into mini VMBs. Plus countermeasures - protect
yourself from hackers /thieves! $19.

CELLPHONE
MOD GUIDE

ties, scanning, control data formats, freq.
and channel allocations, roaming,
much more! 10 times more info
than any competitors' manua ! $59

`*

Exposes how Voice Mail Box
systems are used and specific
ways they are hacked.
Includes ASPEN, MESSAGE
HACKER FILES
CENTER, BIX, GENESIS, RSVP,
100s of the best eye-popping articles
CENTAGRAM, EZ, AUDIX, SYDNEY, PHONE written by to hackers /phreakers.
MAIL, CINDY, SPERRY LINK, etc. A must for ASCII text. Corers ever major topic
all users, hackers, and securit . rsonnel!
hackerdom! On 3 HD PC -DDisks! S

in

MIND CONTROL

$29

Fear increases over EM and ultrasonic mind control technologies - especially Implants! Many have been victimized. Learn shocking truth about this bizarre phenomena!

every known means
THE PLACAK REPORT $29
of credit card fraud
How to read and decrypt the magnetic flux- reversals on
and scams. How it's
popular credit/debit card magnetic stripes. How to deterdone, how to protect
mine the PIN, bank number, more! No hardware needed!
ourself, and countermeasures! $29.
HIGH VOLTAGE DEVICES $29
Many HV device plans: Stun Gun, Taser, Prod, Cane,
Flasher, Blaster, Zapper, Radar Jammer, Jacob's Ladder,
Fence Charger, Geiger Counter, Fish Stunner, much more!

RADIONICS MANUAL $29
A Cheaters Guide to
Exciting electromagnetic therapeutic, diagnostic devices
Gaming! Includes: The
(mostly experimental). Descriptions, plans, availability.
Rules of Cheating,
Blackjack /Poker/ Slots
Cheats, Card Tricks, Inside
Jobs, Surveillance, Cheat Devices, much
more! Written by a gaming professional!
Learn tricks that win big bucks! $18.

PBX

HACKING

QTKER EXCITING TITLES!
BY AN ORDER OF THE MAGNITUDE $49
The most comprehensive, hard-hitting, i -tech survival book ever written! Topics incle electronic,
computer, cryptography, chemistry, weaponry,

scribed in detail. Range up to 1 KM.
Plans include both the Consumer tronics Tempest and the original Top commo, energy, concealment revenge, alarm, disguise & ID change. Field -expedient use of technology
Secret Van Eck designs! More! S29.
in various threat and conflict environments! More.

ANSWERING MACHINES

Describes in detail how Fax
Machines are hacked and
PHREAKING
countermeasures. Includes G3
CALLER ID & ANI
Fax protocols, commo paramDetails on how they
eters, compression algorithms, Class 1 &
Class 2 commands, Spy Fax Switcher, Fax Serv- work and dozens of efers, FODs /FOCs, and Makeup /Terminating fective ways of defeat Codes. And insights into designing Fax inter- ing Caller ID, ANI, '69,
ception devices and modifying existing Faxes '57, Call Blocking,'67 etc. Also
into Stealth Faxes. Eye -popping and invaluable! describes Caller ID, Orange, Beige,
Cheese & CF Boxes, ESS, SS7, E-911, various Class services, CN /A, Non Pub DA,
CAMA, DNR, 800 -ECR, Diverters, LD
Extenders, Centrez - much more! $19.
PBXs are hacked to the tune of
about S8 Billion /yr! "PBX
Hacking" exposes all issues
relating to PBX hacking, inLearn how they are
cluding countermeasures. This manua
reprogrammed and
was featured in Forbes Magazine! Shocking!
cloned. Vulnerabili- py
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INTERNET

The latest tricks and methods being used on the Net

THE I.G. MANUAL: External magnetic ways (applied to meter) to slow down
and stop power meters while drawing full loads. Plans. $25.

TELLER

THE

BIGGER

/build /modify /repair /consult

on
any device / system / process / project electronic / computer / mechanical / optical (cg:

HACKING

THE REBEL
is GONNA
KICK YOUR a**
ALL -NEW TOP SECRET
CATALOG. FEATURES
200+ EXCITING
HI TECH PRODUCTS!
MAIL a3,

OR
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WITH ORDER!

ORDER TODAY!

The Source For All Of Your
Electronics Needs

take advantage of these prices, you must
supply this special price code:
To

SAME DAY SHIPPING! Orders in by
5:00PM (your time) shipped same day!

MCM Electronics®
#22 -1780

91A"

$699

Crimp Tool

Installers

Educators

Service Technicians

*Hobbyists

Prices effective October 16 through December 5, 1997.

#72 -2055

TROIA®

$2700

DMM

Very popular tool for

Features 355 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, manual and test leads
included. Requires one 9V battery.
Regular price $31.85

automotive installation work. Crimps
solderless terminals from 10--22AWG,
With heavy duty wire cutter in the
nose. Regular price $8.99

#33 -2065

85 Channel
Cable Convertor

$4995
Amp
Laboratory
Power Supply

Includes last channel recall,
channel memory, switched AC outlet
and sleep timer. Remote requires

3

two AA batteries
(MCM #290-070).

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

Regular price $59.95.

YOUR CHOICE

Mini Speaker
Microphone

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

current. Regular price $189.00.

$1495

Regular price $18.95.
Order #

Plug Type

111 -4011
111 -4012

For most models
For Kenwood

Sealed Lead Acid 12V Batteries

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

#102 -028

Ceramic Disc

Capacitor Assortment

$495

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.

©r

#55 -1205

Order # Amp Hour (W) x (L) x (H)

29 -1910
29-1915
29 -1935
29 -1940
29 -1945

$j.9

5.95 3.70

5.50

21

5.45 9.35 9.35
6.60 10.25 9.35
6.75 12.91 9.81

32.00
43.00
61.00

2.75 3.65 4.02

7

2.56

48
60
84

Reg.

Lbs.

3.96

4

FREE

$13.95
18.95

0

1.4210
1

Now
.

99.00
125.75
166.50

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

CATALOG!

5%" Poly
Treated Woofer

MCM ELECTRONICS'

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

650 CONGRESS

PARK DR.
CENTERVILLE. OH 45459
A PREMIER FARNELL Company
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EARN
MORE

Forest

Electronics
Inc.
Are you

MONEY!

overpaying . . .
your cable company?

Yo u are if ..

.

you are leasing their
equipment.
.

Be an FCC
LICENSED

Forest Electronics, Inc. offers a complete line of
New Cable Decoders and Converters that

are fully Compatible with your cable system.

All systems come with: Remote Control,

&

Parental Guidance Feature. Volume Control
is also available.

ELECTRONIC TECHNICIAN!

All Equipment is fully guaranteed
with

a

& comes

30 day money back option.

For More Information Call Us 24 Hours a Day At:

800-332-1996
FAX: 813- 376-7801

Earn up to
$60 an hour
and more!

PIC our brains!

Learn at home in spare time.
Fl- No previous experience needed!

costly school. No commuting to class.
The Original Home -Study course prepares
you for the "FCC Commercial Radiotelephone License." This valuable license is
your professional "ticket" to thousands of
exciting jobs in Communications, RadioTV, 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!
No

Or, Call 1- 800 -932 -4268 Ext. 240

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

NAME
ADDRESS
CITY
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ZIP

The PIC -MDS micro -

-

controller development
system will teach you
how to use the powerful mid -range family of
PIC® microcontrollers
in your designs. The
included program examples use the built -in
features of the PIC-

MDS development
board to guide you from
simple programming concepts to keypad scanning, RS -232 serial
/O, LCD display, AID conversion, interrupts, and much more.
I

The PIC -MDS Professional Pack includes: Also Available:
PIC16C711 & 16F84 microcontrollers
EPIC Programmer & PM assembler
detailed training manual with disk
in- circuit programming cable & socket
ZIF socket buffered LED port indicato s
2 X 16 LCD display
2 analog pots RS -232 port
256 byte serial EEPROM crystal /resonator socket
5V & variable DC regulators cables & adapters
all I/O pins on screw terminals & PICBUS connector
all code examples in Microchip and Parallax TM syntax

$299!

1

Sirius
microSystems
Visit our Web page: http: www.siriusmicro.com

Hobbyist Pack $199
kit. no ZIF, 16F84 only)

uick -MDS

$69

(prototyping system)

PicBasic

$99

All pnces are in SUS Add $15 for

shpprg. Canadian x ntemaeonal
orders call or see wet for po as.
PIC is a registered trademark of
Microchip Technology Inc. in the
USA and other countries. Parallax is
a trademark of Parallax. Inc.

172 Harvard Road
Waterloo. ON N2J 3V3
CANADA
+1 519 886 4462 (ph.)
+1 519 886 4253 (fax)
support@sidusmicro.com

4 Way

_4frean Instrument

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

"The Woofer Tester"
Peak Instrument Co. proudly
introduces "The Woofer Tester ". Just
ask any loudspeaker engineer, and
they will tell that the only way to
design enclosures of the correct size
and tuning is to measure the Thiele -

amplifier inputs. Load to amplifier is
minimum 4 ohms (with 8 ohm speakers) or
220 ohms with all speakers switched off.
Net weight:

1

lb.

WAS

NOW

$22 soEncH

#P0- 309 -030

S15
Si

0
EACH

"The Sound Bridge" FM Stereo
Wireless Transmitter
The Sound Bridge is a
mini FM wireless transmitter that can be used tr,

broadcast stereo sound
from any audio source like
portable CD players, TVs,
electronic games, CDROM,

even

computer

soundcards, to your home
stereo receiver! Adjustable from
89 to 95.5 MHz.

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
rk.e WARR.,,.
Woofer Tester changes all that.
Thiele-Small
to
derive
accurate
way
Finally, a cost effective, yet extremely
parameters, in only minutes! The Woofer Tester is a combination hardware and
software system that will run on any IBM compatible computer that has EGA or better
graphics capability and an RS232 serial port. The Woofer Tester will generate the
following parameters. Raw driver data: Fs, OMS, QES, Ois, 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 Woofer Tester system includes hardware, test leads,
serial cable, AC wall adaptor, detailed Instructions, and software.

$2490.

#PO- 390 -800

900 MHz Wireless Speaker System

#PO- 249-220

900 MHz technology sends signal
up to 180 ft., through walls, floors

Weller Professional Irons

Weller

and ceilings.
Ideal for use as rear surround speakers or for adding wireless sound to
every room in the house!

Full range, bass reflex design with
built -in high power, low distortion

amplifier.

Weather resistant cabinet for

outdoor use.
Perfect for a variety of electronic soldering 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 lb.

#PO- 372 -110

(25 Watt)

$30901131

$2850i4.uP,

#PO -372 -112

(35 Watt)

$38901131

$3495,4.uel

Home Theatre In -Floor Subwoofer
fully appreciate the potential of movie soundtracks, a dual voice coil
subwoofer is a must! Many film special effects are extremely demanding in the
low frequency range and require a subwoofer
that can duplicate explosions, earthquakes, even the footsteps of
Tyrannosaurus Rex! This
subwoofer fits the bill by featur-

Selectable battery (six C size for
each speaker) or AC operation,
adaptor included. Built -in recharging circuitry for ni -cad batteries.
System includes: 900 MHz transmitter, wireless speaker pair, AC adaptors. and all cables necessary to hook up system.
Net weight 9 lbs.
Limited availability.
Frequency response: 20- 18KHz.

S1

#PO -319 -030

6995 EAC.

'Dayton Loudspeaker Co.''"

To

ing

a

10"

dual voice coil woofer

for true stereo operation and
high pass filters for your main
speakers. The most unique feature 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 opening in subwoofer front enclosure. The subwoofer is now totally out of
view and ready to rumble! Includes detailed
installation manual.
Specifications: 10' dual voice coil treated paper
cone woofer with poly foam surround *Frequency response: 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
9'

H

Net

weight:

#PO-300 -445

x

29 lbs.

S1 3995

EAC,,

30

day money back guarantee 40$20.00 minimum order
accept Mastercard, Visa, Discover, and company C.O.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 *9:00 am - 5:00 pm Saturday. Malt order
customers, please call for shipping estimate on orders exceeding 5 lbs. *Foreign destination customers please send
$5.00 U.S. funds for catalog. *Quantity pricing available.
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340 E. First St., Dayton, OH 45402-1257
Fax: 937-222-4644
Phone: 937- 222-0173
E-Mall:

sales@parts- express.com
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WORLD'S
SMALLEST
Wireless
Transmitters

i
by hundreds of hobbyists and
Video

Used

professionals alike in R/C models,
Robots, Surveillance Video, movie
Special Effects, and Law Enforcement.
... previously, I used expensive wireless units from
Pelco, MVP, and Supercircuits. Nothing approaches
the VidLinks 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!!!

The PRIMER 8085 Based Microprocessor
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 to Detect Light Levels
Making a Waveform Generator
Examples Constructing a Capacitance Meter
Motor Speed Control Using Back EMF
Interfacing and Controlling Stepper Motors
Scanning Keypads and Writing to LCD/LED Display.
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.

Include:

AEG I S
11

ri1Lc inc.

EMAC

CARBONDALE,

WAY,

618 -529 -4525

1985 - 1997
OVER

12

IL 62901
BBS 529-5708

Fax 457 -0110

YEARS
OF SERVICE

World Wide Web: http: www.emacinc.com

TURN YOUR PC INTO A
DIGITAL STORAGE OSCILLOSCOPE!
The all new

-1

Responsive

PC-

rw,

MultiScope
2

Live Remote Video From $99.00
Full 100 mW RF Power. Range 500ft. to

1

/2mile

10Mhz
analog
bandwidth!

At right:
Actual
scope
screen as
seen on
your PC
monitor

Crystal Controlled
High -Resolution Full Color/ B &W video
Fully epoxy encased- no exposed components
Fully assembled- only two wires to attach
MONEY BACK GUARANTEE.
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
S169.00 Pro Grade Japanese Quality!
"` Audio Module Now Available. Call.
Check/MO. COD +$5.00, S &H S5.50
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USA

Visit our virtual catalog on the INTERNET at
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sioragc Mullist

...

FEATURES:
Dual channel; external triggered
2. Digital storage; Windows based
3. Connects to PC parallel port
4. 20Megasamples/sec sampling;
10Mhz max. analog bandwidth
5. 8 bit resolution/ 81( RAM buffer
6. Prog. gain: 10v /div to 1mv/div
For industrial, educational, hobbyist,
7. Spectrum analyzer (fft) function
auto, and audio test It measurement
8. Strip chart recorder function
+ 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!

#671 -1225 E. Sunset Dr.
Bellingham, WA

98226 -3529

DI

1.

"'

AEG!
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AMAZE ELECTRONICS CORPORATION

4

amaze @hooked.net www.hooked.net/users /amaze

Phone: 800 -996 -2008 Fax: 408 -374 -1737

-

PLEASE MENTION
WHEN ORDERING

CODE PE97

Items are subject to availability. Prices are subject to chaange without any prior notice.

(ORIGINAL

JVC
PICK-UP ASSEMBLY
Optima -6s

Order

NQ

$53
J

30

30 Watts Power
1/8" Tip

Semiconductors

>

Order

No

Min Price
10 $1.49
TESLA
3.49
TOSHIBA 1
10
TESLA
0.29
1.20
TESLA
5
10
2SD -1398 SANYO
5
0.99
2SD -1650 SANYO
2.66
STR -30130 SANKEN
5.25
TA -7777N TOSHIBA 1
1.49
DA -2005 SGS
5

Orderft

Product
3._<`J Security
Celular Accessories

51-1055

HOT PRICES ON POPULAR SEMI'S

1,2

Brand

BU -208
BU -208/0
2N -3055
2N -3773

sr

1- 800 - 325 -2264
Over 30,000 items
to choose from

(30 WATTS PENCIL SOLDERING IRON

SOLDER PASTE
For soldering
and tinning
net/content 50g
Order N° 51 -1920

1

Educational Video
Pover Products
Remote Controls
Cable assembly
VCR Heads

Power Supplies
Sobering tools
Educational kits
Frequency Counters
Ca ' Audio Accessories
Mi _rowave Accessories
Telephone Accessories

UNIQUE REALTIME OSCILLOSCOPE BUILT -IN
2 -CH DUAL TRACE
FUNCTION GENERATOR
MHZ FUNCTION GENERATOR
Features: Wider tian specified frequency response High deflection factor
1

o

íC:

r.4I,r,

CALL NOW FOR YOUR FREE CATALOG

46 -2705

Bakelite Construction

YE4,9'

$20 MINIMUM ORDER

,C:f5f.C1

:

..

±zx.bbir ::ur

Headphones Tuners
Cleaning kits Tripiers
Telephones
Idler Tires
Connectors
Flybacks
CATV /MATV Lanterns
Terminal
Pinch Rollers
Switches
Clips & Ties
Speakers
Multimeters
Boombox
Chemicals
Resistors
Antennas
Batteries
Microphones
Fuses
Capacitors
Tools
And many
Idlers
many more

ßt: ry..-x-__rrwuac

.....

!al

uc:avuu

tkik:r

Xcetite

'04..*

gam
tki.911.

fOlt

'r

C

FREE

et

"

100- 315 -2264

P

3 -,1
,

Belts

1,

l' Wfi,..-

Wide dynamic range up to
30MHz without waveform distortion Algebraic sum of CH1 and CH2 Low drift with compensation circuit Superb trigger
sensitivity Maximum sweep rate of video signals with internal TV sync. separator Jittless trigger circuitry CH1 signal
output terminal available Variable trigger hold-off High precision X -Y Fhase difference measurement up to 50kHz
Built -in function generator with BNC output of 50f2 and TTL Three kinds of waveform are available with 50f2 output Flat
output waveform frequency up to 1 MHz
Specifications: Vertical deflection: Bandwidth: DC coupled (DC to 20MHz normal), AC coupled: (10Hz to 20MHz
normal) Deflection factor: 5mV/div to 5V/div in 10 calibrated steps of 1 -2 -5 sequence Rise time: 17.5ns or less
Horizontal deflection: Time Base A: 0.2ss to 0.2S /div in 19 calibrated steps. 1 -2 -5
sequence Uncalibrated continuous control between steps of at least 1: 2 5.

Order

°a tI

O®är¡m -.,

f

of 1mV /div.

"""-...z.c,.

s ;f,

ct

7

`

I

;-n

tg

20 MHZ

Manuf # OS-9020G

450.0

N4 50 -820

The most popular

VCR ALIGNMENT TOOL KIT

Order

AUDIO/VIDEO REMOTE

$24.99

Ns 50 -888

DALCO

Overload protect 1000V DC or peak AC on all other ranges Input
impedance 10Mí2 on all ranges Base accuracy range ± 0.5 % to ±
1.0 % Resistance 2000, 2K, 20K, 200K, 2M, 20M Audible continuity response lower than 500 DC Voltage 200mV, 2V, 20V, 200V,
6.75 "(H) x
1000VAC Voltage 200Mv, 2V, 20V, 200V, 700V Dim.
3.33 "(W) x1.15 "(D)
:

N4 50 -850

TUN -O -WASH (12.5

Oz

aerosol),,,

,,,,,,,,,_;

Fast drying electronics grade cleaner for
tuners, controls and PC boards
(CFO Put)
Designed for cleaning and
-7
degreasing consumer electronics
Cleans in one step, no rinsing
required Contains no ozone
depleting compounds HCFC free
equipment
CFC and

$7.Q
Not for use on energized

Order N° 30 -0100

FLYBACK
TRANSFORMERS
Replaces
GOLDSTAR 154 -074R

Smart. Very smart

Controls basic functions of TV, VCR
cable box, and CD or laser player
Ergonomic design! 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)

Cable (11 brands)
VCR (68 brands)
TV (77 brands)
Compact disc
and Laser Disc
(94 brands)

Order N° 82 -1055

DIGITAL MULTIMETERS

Order

MAGNAVOX

UNIVERSAL

VCR Head pulley
Retaining ringremover
Spring hook
Micro screwdriver
Hex key set
Fitted vinyl
Soft zippered case
7 Assorted head & guide aligners
Dimensions: 91/2 "(W) X 121/4 "(L)
3 Reversible screwdrivers (Small -Flat -Fillips)

$1 4.5Q

Order N° 63 -850

D:kac A444.-Te-rti.

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 Circuit Low Power
High Effection- Compare with the
majority it requires only 1/2 of
electricity low consumption

Order N° 51 -1000

DALCO

6- PIECES PRECISION

SCREWDRIVER SET

immommisge

Three flat head 2.4x75mm, 3x100mm, 3.8xl50mm
Three Phillips : No. Ox75mm, No. 1x100mm, No.tx150mm
A screwdriver with three sections,
precision production with long life to be used.
Available for fixing and combination of computer TB
set, communicated instrument, ratio, camera,
glasses, clock, watch and kinds of precision units.
:

Order N° 50-1040

¡ 5r
\ i
2-4

-r-

milmimmis
--

-

NetI1

4225 N. W. 72nd AVE MIAMI, FLORIDA 33166 TEL: (305)716-1016 FAX : 594 -6588
CIRCLE 48 ON FREE INFORMATION CARD

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

ESA S

C

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
We handle NEW

ELECTRICAL

SUPPLY

WAREHOUSING
CORPORATION

equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!

COMPETITIVE PRICING- DEALERS WELCOME
HOURS: Monday -Saturday 9 -5 C.S.T.
It is not Ilse intent of 8.E.S.W. to defraud any pay television operator nn we will not assist any company or individual in donng the
$.sm,
'Refer to sales personnel for sum aerations

P.O. Box 8180

Bartlett, IL 60103 800- 577 -8775

LEADER
Professionals Who

For
Know The Difference
Oscilloscopes
Video Sync /Test Generators

Waveform Monitors /Vectorscopes
EFP /ENG Instruments
RF Signal Level Meters
Audio Generators & Meters
Frequency Counters
Meters & Bridges
Power Supplies
Function Generators
RF Generators

PRINT;::::.
vimDi
Products International
78

4.*X.

ú®'

Call, fax or email for your free test and
measurement instrument catalog today!
800-638-2020 * Fax 800- 545 -0058
Email: SMPROD/N7L0aol. corn

Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service
8931 Brookville Road, Silver Spring, MD, 20910 * 800-638 -2020 * Fax 800-545 -0058
CIRCLE 47 ON FREE INFORMATION CARD
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OSCILLOSCOPES

MEAS L RE
LIGHTS

RELAYS

TEMPERATURE

PRESSURE

ESE

SWITCH POSITIONS

MOTORS

LIGHT LEVELS

u

THERMOSTATS

from $169

HUMIDITY

-u-

LIQUID LEVELS

MODEL 45

.... >',.;, $189

ATC O -Scope uses printer port to turn PC-AT into
Digital Storage Oscilloscope, Spectrum Analyzer,
Freq. Counter, Logger, DVM. DC-500KHz
11111111111111=1

11111AIIEN1N1

iîï ÚMEi D1NraL I ò

11111111111I181111111

°+ 8 CHANNEL.
BIT

A/0/

INE111111llllll
1.11111111111

IN

".:..13Ni COIgrtiR...

IIINIiEIVIIIII
$179

MODEL 60

iï PSIS, Ian Os
4

S 2.4140

MAYS

16 SISITAL

ANALOG OUTPUTS

RS-232

fV

I/O

$239

MODEL 70

-1

I/O

flirt ANALOG INPUT

1

3 TIMER COUNTERS
24 DISMAL

!!!

INTO

IIF232

INTERFACE

U0

28 LINES DIGITAL I/O

18 QT

8 ANALOG INPUTS

0.8 DIGIT

PIMA OUTPUT

UP IO 68 SMP /SEC

OPTIONAL 12 BIT

A./E0

MEER A CUSTOM IPCBY TRY LIB-

PRAIRIE DIGITAL, INC.
PHONE 608 -643 -8599
SSVENTEENTN STREET

FAX

Single channel units from $169

Dual channel units from $349

Options:
Probe sets
Automotive probes
Battery packs

Order yours today.
MCNisa/Amex
800 980 9806
Allison Technology Corporation
8343 Carvel, Houston, TX 77036 USA
PH: 713 777 0401, FAX: 713 777 4746, BBS: 713 777 4746

608 -643 -6754

PRAIRIE DU SAC, WISCONSIN

Print, log to disk, or export data
Accepts standard Scope probes
Uses standard printer port
Small and portable
Works with laptops
Same day shipping
Made in U.S.A.

WJ
Spectrum

83878

http: / /www.atcweb.com
CIRCLE 137 ON FREE INFORMATION CARD
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you want!
Any waveform
Synthesized Signal Generator
Starting at

$795
Quantity

1

Money back

guarantee

Telulex Inc. model SG -100

Clean sinewaves DC -20 MHz with .001% accuracy!
.1 Hz steps. DC Offset. RS232 remote control.

Arbitrary Waveform Generator
40 Megasamples/Second. 32,768 points. 12 bit DAC

Function Generator
Ramps, Triangles, Exponentials & more to 2 MHz!

Pulse Generator
Digital waveforms with adjustab e duty cycle

fi

'J

t\t

to 20 MHz linear
and log sweeps
D:3

Pulse Generator

Tehilex Inc

nt/Ext AM, SSB,
Dualtone Gen.

Int/Ext FM, PM,
BPSK, Burst

Ramps, Triangles,
Exponentials

o
Noise

Arbitrary Waveforms

2455 Old Middlefield Way S Tel (415) 938 -0240
Fax (415) 938 -0241
Mountain View, CA 94043
CIRCLE 142 ON FREE INFORMATION CARD
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Unlimited Possibilities!

http: //www.TèlulexcOm
Email. sales @Telulex.com
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The Pocket Pro rammer
..v-:.,,,,,...

NET WATCH

129.95

+CQi'

(continued from page

portable
programmer
that uses the
*uawca
printer port of
i
your PC
THE POCKET PROGRAMMER °
instead of a
internal card.
Easy to use software that programs
E(Elprom, Flash & Dallas Ram. 27(C)/
28(C)(F)/291C)(F)/25 series from 16K to 8
Megabit with a 32 pin socket. Adapters
available for MCU's 874X, 875X, Pic, 40Pin X 16 & Serial Eprom's, PLCC, 5 -Gang
and Eprom Emulator to 32K X 8.
", The

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
half price!
You can look for gifts under these

Same Name, Address & Phone N for
13 Years.... Isn't it Amazing 7

Intronics, Inc.
Box 13723 / 612 Newton St.
Edwardsville, KS 66113 Add $4.75 C00
Tel. (913) 422 -2094
Add $4.00 Shipping
Fax (913) 441 -1623
Visa I Master Charge

There's a life
to be saved right now.
Please give blood.

Call

1-800

GIVE LIFE

am.rk.. W Cm.

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and
PROGRAMMING...
...with the AES learning system/
embedded control system.
Extensive manuals guide you
through your development
project. All programming and
hardware details explained.
Complete schematics. Learn to
program the LCD, keypad digital,
analog, and serial I /O. for your applications.
THREE MODELS AVAILABLE.

1 1 )

Choose from an

categories: For Cat Lovers, For Bird
Lovers, Collectable Angels, Women's
Jewelry, Stuffed Animal Friends, Decorative Clocks, Daily Planners and
Briefcases, Beautiful Perfume Bottles,
Unique Candles 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 Secure, 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 giving 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 Season, 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 email me at netwatch @comports.com.

IT'S TOO SIMPLE

?

PORTABLE DATA ACQUSITION
FOR WINDOWS !!!
...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 $99

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 I/O Interrupts,timers, chipselects 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 detaits(over 500 pages) Completely assembled and ready to
use Source code for all drivers and MONITOR Optional TextBook

Everything you need. From $279.

Call for Free Info Pack, or see

Mnne Back Guarantee

AES
80

AI s0711

\V

IIII STRLFT_ SANTA

WEB

at http: / /www.aesmicro.com

714- 550- 8094,FAX 714-550 -9941

NO External Power Required Uses Parallel Port 8 Analog Inputs,
In -6 Dig Out Includes Fully Featured Windows Based
Analysis SAW & C Driver Source Code Sampling rates to 15KHz
Log Data directly to hard disk Two models to dtoose from 10 or 12
Bit NEW DACQ -PRO, 100KHz Model CALL
8 Dig

Basel Computer Corporation
P.O. Box 950 Pasadena CA 91102

Call

1

-800 -730 -3232

:ANA. CA 92706, USA

Call 818- 583 -5525
Email: base2@locp.00m
Web athttp: //www.locp.com/-base2

1- 800 -526 -2532 (526 -ALFA)

ALFA ELECTRONICS, INC.

-hIGH QUALITY TEST EQUIPMENT PROVIDER
DI

($18C9..95): O.IuH -200H,
0.1 pF -20mF, 0. û-20 MII, Q

LCR -$14

1

Factor, dissipation, zero adjust
LCR -131D (1229.95): autorange,
O.luH -IOkH, 0.1pF-10mF, ImClIOML2, Q Factor, serial/parallel
120Hz/lkHz testing mode

10nA, 10mQ), hFE, diode, contra., hue mis
DMM -89S ($179.00): hue ma, AC/DC (VA), 0,
bar graph, freq, capoc., dBm, logic, diode

DMM -113 ($24.95): Pocket Size, DC/ACV, 0,

HanfHd/

DCA, C),hFE, diode
DMM -122 ($59.95): DC/AC(VA), 0, hFE, diode
capacitance, freq, logic, continuity
DMM -123 ($44.95): DMM + capacitance,
DC/AC(VA), Q. liFE, diode, continuity
DMM-124 ($69.95): EIechial +Temp,DC/ACV,
, capacitance, frog, 3 phase, diode, contra

z

Scope Meter

S

Conductivity $169.95

8

97.95

598 $1,999

Thermometer

75-11

$129.00

7641

$175.00

1058 52,499
843E $469
047E $659

Hwnid/remp meter

70-II
73.11

117

PS-1000 100MHz Dual Trace

Elect. scale $89.95

$287.00

($124.95) 100kHz- 150MHz
sinewaves in 8 ranges, 100inV at 35MHz
SG -4162 ($229.95): Generate same signal
as SG-4160, but with int. counter (I50MHz).

1

Auto Generator

$999.95

Of'

1

DS-303 30MHz Digital, 20 Samples/sec $849.95
$1,049.95
DS -303P RS -232 interface, 30Mhz
Scone Probe:
HP -9060 (60MHz) $15,14P-9150 (I50MHz) $22,

linear

®

INSTEK® Test
ON

tris

,(,».

:m.nt r.ea,r:na

(,u

zur

19

&

{)9.93

One fixed 5 VDC, 3 Amp output
Parallel to double current output
(PS -8102 & PS -8103 only)

Short Circuit & overload protected
Constant current & constant mode
Independent or Tracking
V 61 DÙPla s)
Dual Daek/u
PS -303D ($314.95) 30V/3A/30V/3A
PS -305D ($399.95) 30V/5A/30V /SA

Unkt

30V/3A
PS -8201 ($239.95) 30V /SA
PS -8200 ($179.95)

PS -8108 ($549.95)

pietist Volt ó almost Dlmlat

PS -8109 ($699.95)

Disk Output (Anatol displays)
PS -8102 ($399.95) 30V/3A/30V/3A
PS -8103 ($489.95) 30V /5A/30V/5A

Dtrüal Displays

60V/3A/60V /3A
60V /5A/60V /SA

PS-8202 ($499.95) 30V /3A/30V/3A
PS -8203 ($549.95) 30V /5A/30V/5A

PS -8300 ($199.95) 30V/3A
PS -8301 259.9 30V /SA

Measuring Instrunlcnt
Tri IIe Out lut

uni,.,_..,u.,_.,,,..

Triple Output

llual Tracking

Single Output D(' Puller Supplies
Short Circuit and overload protected
Constant current, constant voltage mode
0.02%+2mV line regulation; 0.02%+2mV load regulate
Aastot Meters Dimity
plinst Voliere, Analer Current

.4ci

AG -2601 (SI 24.95)10Hz-1 MHz, 0-8Vpp
sine, 0 -IOVpp squarewave
AG -2603 ($22995): Same as AG -2601, but
with additional counter and digital display.
Function Generator
FG- 2100A($l69.95).2Hz- 2MH.45mV -20Vw
FG- 2102AD ($229.95) same as FG-2100A,
but with irrt counter and TTL, CMOS output.

F0 2103 ($329.95) Sweep 0.5Hz-5MHz,
:, VCG GCV andini counter

HP -9250 (250MHz)$29, HP -9258 (250MHz, I 00:1)539

PS-303 ($159.00) 30V/3A
PS-305 ($219.95) 30V /5A
PS -8110 ($289.95) 60V/SA
PS-8 12 ($399.95) 60V/SA
PS-1610 ($289.00) 16V/IOA
PS-107 ($399.95) 30V/10A

pH Meter $79.95
Light Meter $80-$90
Light Adapter $49.95
Anemometer $179.95
Anemometer adapter
(And More) $89.95

RF Generator

A1;7#t$Q18T.411,7R1
....,:.:

$169.95

Watt Meter $129.95
High Voltgae Probe
$59.95

569.95- 889.95

Press. meter $299.95

Drtiks(S-fXR

R SUPPLIES'

Sound meter $169.95
EMF Tester $69.95

92B $1,399
96B $1,699

S

-

Dual Trace, Component Test, 6" CRT, X -Y Operation,
TV Sync, CH2 Output, Graticule Ilium, 2 Probes(xl; x10)
$339.95
PS -200 20 MHz Dual Trace
PS -205 20 MHz Dual w/ Delay Sweep $429.95
5494.95
PS-403 40 MHz Dual Trace
PS-405 40 MHz Dual w/ Delay Sweep $569.95
PS-605 60 MHz Dual w/ Delay Sweep $769.95

II

aO OVD

84.95
75.95

12

77 -11 $155.00
79/29 -II 5175.00

DMM-125C ($54.95): Autorange + bar graph,
DC/AC V Cap j2, diode continuity beeper
::.

S

d

FC -5270A ($149.95) I.2 Ghz bench type, 8
sensitivity,
P
adapter.
er
ma input,
8 digit,
type,
bench
13GHz
FC- 5700 (1329.95)
I ppm accuracy, 20mV sensitivity, period
of
test
&
repau
Ideal
for
0.1 us to 100ms.
audio instrument

FLUKE

diode, Continuity beeper

DMM -12 ($24.95): economy type, DCVACV,

L1:`,i

FREQ. COUNTER

FC -1200 ($129.95): 1.25GHz Handheld, 8
CAP -15 (S49.95): 31/2 digit, 0.1pFdigits display, l Oppm accuatry, sensitivity
20mF, 9 Ranges, 0.1p resolution
5mV (130-350MHz), 3OmV (440MHz), 22m
zero adjustment
(800MHz), batteries or 9V adapter.
LCK -195 ($89..95): luH-200H
FC -2501 (5179.95): 2.5GHz Handheld, 8 digits
, sensitivity <5OmV,
t
display,
Ó.02ÓM IC2(Fresista ce)

31/2

AC/DC(VA), 0, Capacitance, diode, confis
DMM -23T ($99.95): 41/2 digit, high resol. (I OuV,

--

Da s Mane, Back Guarantee!

VMM

.

digit, DC/AC V, 0, hFE,
diode, signal output(+3V, -0.SVsq.,50% duty)
DMM -17B ($39.95): 31 digi*,DC/ACV, confin.,
DC/ACA, 0, Capaáhnce,hFE, diode, Freq
DMM -20 ($74.95): AC/DC (V, A), Freq, cont.
Capac, Induct, 0, liFE, diode, duty cycle
DMM -22 ($89.95): 4000counts, bar graph, Frog,

DMM -10 ($19.95):

15

ISO 9002 Cert. It931163 (2

Single
.. Out nit

It

ears Warranty)

Programmable

ras
Dual CH / Delay sweep
ALT trigger, trigger lock
ImV/div sen., delay line
Zaxrs input,CH I output
Hold o$ TV syn.
2 probes (xI,sIO)

Dual C1/X -Y operation
I mV /div sensitivity
Z-axis i nput,CHI output
TV syn., trigger level
lock
2 probes (xI, x10)

out 0-30V,0-3A
One fixed SV ,3A output
Auto track, serial, parallel
Const volt, current mode
4 analog or 2 digital display
2 variable

OS-305 ($209 95) - 5 MHz One Channel
OS-311 ($324 95) - 10 MHz One channel

Analog Meters Display

PC -30300 ($549.95)

P8-1830 ($209.95) I8 V/3A
PS-18511 (5219.95) 18V/SA

nie Load (PRIAM

ALFA ELECTRONICS
P.O. BOX 8089
PRINCETON. NJ 08543.

1

PC -3030 ($499.95)

etast/ me>
Operating Rating voltage 3-60V, current 6mA -60A,
power 300W, temp 0- 40C(operate)/-10 -70C (store)
Over voltage, over current, over power protection
Operation mode: constant voltage, current, resistance
Transient Gen. Frequency 1 Hz -15Hz; duty 10-90%
High Resolution: 20mV, 0.2mA, 0.3mO
Self-Test and Software Calibration
Meet UL CSA IEC Safety regulation

Const voltage, current mod
Voltage regulation <0.01%
Current regulation <0.2%
PS: 2 analog or digital dis
PR: 2 analog or 2 digital dis

NEW

$1409.95

PS-3030 ($224.95)

30V/3A

PS-6011 (5209.95)60V/I OA

PR -3040 (5314.95)30V/6A
PR -4030 ($314.95)60V/3A

Digital Meters Display

EG- 80156($189.95)Sweep
High stability, low drift
0.02Hz-2Mhz,no counter
One fixed SV,3A output
Sine/Squ/Tri/pu lse/Ramp
100point program(PPS ser)
50point program(PPT ses) F6401603 ($239.95)
Auto serial/perall.(PPr ser) 0.02Hz -2MHz w/ munta
Pulse, function generator
Auto track (PPT series),
IEEE -488.2 and SCPI
FG- 1017G($249.95)Sweep
compatible
le command set
Sindrri/Squ EL/CMOS
0.02Hz-2Mhz, FM mod.
-1119 ($399.95) Sweep
FG
PP8-10G ($1,099.95)
0.02Hz-2MHz w /counter
PPS -3635G ($1,099.95)
INT/EXT AM/FM mod
FG1019 ($209.95)
PPS -81206 ($1,099.95)
0.02Hz -2MHz w /counter
PPT-1830G ($1 ,399.95)
FG -8050 ($499.95) Sweep
PPT -36156 ($1,399.95)
0.05Hz -5MHz w /counter
INT/EXT AM/FM mod

PS- 1$30D($219.95)18V/A FG-830 ($1,499.95) 30MHz
PS- 1151D(8244.95)18V/SA Synthesized Function Gar.
Output: sine, tri.,
PS- 3130D($254.95)30 V/3A
sync out, sib. waveform

PR-60301 $3999

.

r

V/SA

TEL:(800)526- ALFA(2532)/( 609 )897 -1135
FAX. 609 -897 -0206
CIRCLE 26 ON FREE INFORMATION CARD

www.americanradiohistory.com
AmericanRadioHistory.Com

AC/DV(V,A),C,C2,diode
1000V, 20A, 0.5% accu.

DM- 8040(5339.95) 31/2 dgl
ACV to 50kHz, true rims
DM- 8055($649.95) 51/2 dgl
0.006% basic accuracy
1uV,ImQ.1nA resolution
dBm,auto,REL, min/max

DM-9055G($889.95)GPIB
Same funct. as DM -8055

Frequency Counters
FC-8131 ($469.95)1.3GHz
FC -8270 ($629.95)2.7GHz
UC -20106 ($294.95)

20mHz Freq. resolution
Linear/log sweep

Arbitrary modulation
RS232; IEEE-488(option)

CallAVrite/Fas/Email for FREE CATALOG

Amp ed.
Welconle.
Year Warranty (2 Years for Instek)

Visa. Mt `.,\1IEX.t't)l).1'tt

Email: a1fa0168 ©aol.com

DM- 8034($179.95) 31/2 dgl

1

(
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Positive Photo Resist PreSensitized Printed
Circuit Boards

Check Out

What

CIIZCUI'T

We

SPECIALIST
INC.

Have
Offer:

To
Fantastic DMM Offer!!!

Our
Best
Offer
Ever

Digits Blank

on a

Temperature forGuaranteedAccuracyr
23 °C ±5 °C RH<75%

1000V

1V

+2dgts)

High

Quality
Full Sized
DMM

O

any qty

Maximum Allowable Input: 1000V DC
or Peak AC.
DC Current (DCA)
Range: Resolution: Accuracy:

Range:
2000
20000
20K0
200KO
2000K0

200ÚA
2000pA

100nA

20ML
10K0
s(2%rdg+lOdgts)
Maximum Open Circuit Voltage: 2.8V

20mA
200mA

10ÚA
100NA

10A

10mA

1

uA

+(1

2%rdg +2dgis)

±(1.2%rdg +2dgts)

Overload Protection: mA Input. 2Á/250V
fuse'

Range:
200V

AC Voltage (ACV)
Resolution: Accuracy:
100mV
±(12%dg+10dgls)

750V

1V

100
1000

Measures transistor hFE.

CAT NO
DESCRIPTION
PRICE
9300G Rugged High Quality DMM with Rubber Boot $19.00

Switchable Scope Probe Sets
(SelectableXl/Re //X10) These high

quality scope probe sets are for oscilloscopes up to 60MHz (model HP 9060) or
150MHz (model HP9150). Both sets include
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

CAT NO
DESCRIPTION
100
10
HP -9060 Scope Probe Set DC -60MHz $16.49 $14.49 $11.58
HP -9150 Scope Probe SetDC- 150MHz 24.95
21.95
18.62
1

Etching Chemicals/Ferric Chloride
A dry concentrate that mixes with water to make
pint of etchant, enough to etch 400 sq. inches
of l oz board.
PRICE EACH
CAT NO
DESCRIPTION
5
ER-3
Makes pint
$3.50
$2.75

150mmx300mm /5.91 "x11.81' 10.20
305mm x 305mm/ 12" x 12' NEW! 18.88
Double -Sided, loz. Copper Foil on Fiberglass Substrate
PRICE EACH

CAT NO

DESCRIPTION
GD101 100mm x 150mm/3.91 " x5.91'
GD114 114mm x 165mm/4.6" x6.6'
GD152 150mm x 250mm/5.91' x9.84"
GD153 150mmx300mm /5.91'x11.81'
GD1212

305mm x 305mm/ 12" x

10.47
11.95

$3.68
4.29
7.39
8.69

50
$3.38
3.99
6.98
8.30

12` NEW! 22.09

18.35

14.68

10

1

5.07
5.95

S

Developer This product is used as the developer on our positive photo- resist printed
circuit boards. Includes instructions. 50 gram
package, mixes with water, makes quart.
PRICE EACH

CAT NO

DESCRIPTION

POSDEV

Positive Developer

25

10

1

$

.95

5

.80

S

.50

Etching Tank

This handy etching system will handle PC boards up to 8' x9', two
at a time. Ideal for etching your PCB's!
System includes an air pump 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 oz. copper board!
1

REDUCES
ETCHING TIME!

CAT NO
12 -700

DESCRIPTION

PRICE

Etch Tank System

$37.95

Removeable Hard Drive Racks

The ideal solution for protecting highly sensitive data. Or, buy one computer and allow
individual users to keep their hard drive with
their own applications and set-ups. Just turn

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 includes mounting hardware, keylock, front
panel LED, convenient pull out handle. Made
from high impact ABS plastic. Fits in 5.25" bay.
Features: Ideal for Hard Drive Portability Solve Software Data
Security Issues
Carry Your Hard Drive Between Home and
Office

1

82

50
$2.60
3.20
5.78
6.80
12.59

$2.98
3.49
5.98
7.20
15.73

1

Frequency Range: 45Hz-450Hz
Maximum Allowable Input: 750V rms
Response: Average Responding. Calibrated in rms of a Sine Wave.

SEE

3.90
4.80
8.69

$

KO

ohFE Test

1

1.98

3.60
4.10
8.52

10

1

GS153

x(1.2%rdg+2dgls)

Diode Test
Measures forward voltage drop of a
semiconductorjunctlon in mV test current of 1.5mA Max.

1

GS101
GS 114
GS 152

DESCRIPTION
100mm x 150mm /3,91 " x5.91'
114mm x 165mm/4.6" x6.6'
150mm x 250mm/5.91' x9.84"

Resistance (0)
Resolution: Accuracy.
100m0
10

1

50
$1.70

PRICE EACH

CAT NO

G51212

1

IOmV
100mV

PRIC 0ACH

DESCRIPTION

100mmx 150mm /3.91 "x5.91'
$2,55 $1.90
PP114 114mm x 165mm /4.6" x 6.6"
2.98
2.45
PP152 150mmx250mm/5.91"x9.84'
5.40
3.98
PP153
150mmx300mm /5.91'x11.81'
6.15
4.48
PP1212 305mm x 305mm /l2" x 12' NEW.! 12.78
10.65
Single- Sided, 1 oz. Copper Foil on Fiberglass Substrate
PP101

General
Display: 3 -1/2 Digit LCD. 21mm Figure Height
with Automatic Polarity
Overrange Indication: 3 Least Significant

20V
200V

1

CAT NO

Don't let the price fool you. This meter is a
digital multimeter designed for engineers
and hobbyists. Equipped with 5 functions
and 19 ranges. Each test position is quickly
and easily selected with a simple turn of
the FUNCTION/RANGE selector rotary
switch.
Rubber Boot Included

Temperature Ranges:
Operating: 0°C to 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
Low Battery Indication: BAT on Left of LCD Display
Dimensions:188mm long x 87mm wide x 33mm thick
Net WefgD
DC Vo
Voltage (DCV)
Range: Resolution: Accuracy:
200mV 100íV
2000mV lmV
±(1%rdg

These pre -sensitized printed circuit
boards are ideal for small production runs. They provide high resolution and excellent line width control.
High sensitive positive resist coated
on oz. copper foil allows you to go direct from your computer
plot or art work layout. No need to reverse art.
Single- Sided, I oz. Copper Foil on Paper Phenolic Substrate

Each User Can Have His or Her Personal Hard Drive

CAT NO

SpecialHDRACK -IDE

DESCRIPTION
For IDE Hard Drive

OUR ON -LINE CATALOG AT

www.cir.com

PRICE

$14.95

.......

1111111

3 -1/2 Digit LCD 3 -1/2 Digit LED 4 -1/2 Digit LCD
LED)
PM -328: 4 -1 /2D LCD Digital Panel Meter
Don't let the prices fool you. These digital
Features
panel meters are not surplus, so even if you
200.00mV Full Scale Input Sensitivity
Single 9V DC Operation
manufactured
design them into an ongoing
Decimal Point Selectable
product, you can be assured of continued
I1 mm LCD Figure Height
availability. These high quality digital panel
Automatic Polarity Indication
Low Battery Detection and Indication
meters are decimal point selectable with
High Input Impedance (>100 Mohm)
guaranteed zero reading at zero volts input.
-129
PM128
/PM
Specifications - PM -328
Specifications
Applications Include:
199.99mV DC
Maximum Input
199.9mV DC
Maximum Input
Capacitance
Voltmeter
19999 counts (4-1/2 Digits)
Digits)
(3
-1/2
1999
counts
Maximum Display
Display
Maximum
Meter
Thermometer
w /Automatic Polarity
w /Automatic Polarity Indication
Indication
LUX Meter
PM -128 - LCD Display
pH Meter
Indication Method
LCD Display
PM -129 - LED Display
Indication Method
LCR Meter
dB Meter
"1" Shown in the Display
Integration
Indication
Dual
-Slope
Overrange
Other Industrial Measuring Method A/D Converter System
Watt Meter
>100 Mohm
Input Impedance
Uses
&
Domestic
Meter
Current
+ -0.05% (23 + -5'C, <80% RH)
Accuracy
'1" Shown in the Display
Overrange Indication
i mA DC
Power Dissipation
2 -3 Readings per sec.
PM -128: 3 -1/2D LCD Digital Panel Meter Reading Rate Time
Selectable w/Wire Jumper
>100 Mohm
Decimal Point
Input Impedance
9V DC
PM -129: 3 -1 /2D LED Di g Ital Panel Meter
+-0.5% (23 + -5°C, <80% RH)
Supply Voltage
Accuracy

Digital Panel Meters (LCD &

:

:

:

:

:

:

:

:

:
:

:

:

:

:

:

:

:

PM -128 - 1mA DC
Power Dissipation
Features
PM -129 - 60mA DC
200mV Full Scale Input Sensitivity
Selectable w/Wire Jumper
Decimal Point
PM -128 - Single 9VDC Operation
PM -128 - 9V DC
Supply Voilage
PM -129 - Single
p
g 9VDC Operation
PM-129 - 9V DC
67mm x 44mm
Decimal Point Selectable
Size
DESCRIPTION
PM -128 - 13mm Figure Height
CAT NO
3 -1/2 Digit LCD Panel Meter
PM -128
Automatic Polarity Indication
Guaranteed Zero Reading for 0 Volt Input pM -129 3 -1/2 Digit LED Panel Meter
4-1/2 Digit LCD Panel Meter
PM -328
High Input Impedance ( >100Mohm)

Size

:

:

AS LOW AS $5.25 ea.

:

,\

1

67mm x 44mm

:

10

1

$

9.90

$

11.49
19.88

PRICE EACH
100
25

7.09
9.54
16.40

$

8.67

5.86
7.95

14.90

13.66

6.40

$

250
$

5.25
6.95
11.93

Ball Bearing 12V DC Fans These High Quality Fans feature Ball Bearings and Brushless DC Motors.
All of them are designed to meet UL, CSA & VDE Standards. Design these fans into power supplies,
PRICE EACH
computers or other equipment requiring CAT NO
100
25
10
removal.
heat
flows
for
additional air
$4.87
$5.48
$ 6.38
$ 9.88
4010-12
CSD
These fans are regular Circuit Specialists
4.71
5.41
5.91
9.38
CSD 6025 12
they are not surplus.
stock items
4.49
5,19
5.85
8.88
1

,

-

CSD 8025-12

INDUSTRY BEST PRICING!
Specifications
CAT NO
CSD 4010 -12
CSD 6025 -12
CSD 8025 -12
CSD 9225 -12
CSD 1225-12

DIMENSIONS

6.14
8.96

5
11.45

2g1222:; 2

7.82

STATIC

RATED

START

VOLTAGE

VOLTAGE

INPUT
CURRENT

AIR FLOW

PRESSURE

SPEED

NOISE LEVEL

(RPM)
5,500
4,500
3,000
2,800
2,500

(dB)

13.7

(INCH -Hp)
0.19
0.165

37.8

0 177

42
62

018

(MM)

(V)

(V)

(A)

(CFM)

40x40x10mm
60x60x25mm
80x80x25mm
92x92x25mm

12

7

5.1

12

5
5

120x120.Q5rrm

12

0.06
0.13
0.16
0.32
0.35

12
12

5
5

L

4.59
6.85

0.180

37

WEIGHT (g)
20
65
80
95

42

135

26
28
31

CCD Camera

As Low As $85!!
- IR Responsive
LDER
SOLDER
SOLDER
This black and white monochrome CCD CamSOLDER
SOLDER
era is totally contained on a PCB (70mm
We stock high quality ó0 /40(Sn %/Pb%), .031'
x 46mm). The lens is the tallest compoand 63/37, .031" diameter. This is prime JIS
nent on the board (27mm high from
as
a
we
maintain
that
solder
certified
the back of the PCB) and it works
regular stock item (It is not °Left-overs
with light as low as 0.1 lux. It is IR
Rejects or Surplus ") and you can buy it
Responsive for use in total darkfrom us at a fraction of the price that
ness. It comes with six IR LED's on boara. It connects to any
you are used to.
standard monitor, AUX or video input on a VCR or through a
Inflated
Tired of Paying
video modulator to a TV. Works with a REGULATED 12V power
PRICE
EACH
Prices for Solder?
supply (11V-13V). Hooks up by connectiong three wires: red to
25
10
1
DESCRIPTION
CAT NO
& video) and brown to video
-Ib. Spool, .031", 60/40 S 6.90 S 5.96 S 5.30 12V, black to ground (power
RH60 -1
signal output.
5.41
6.10
6.95
-Ib. Spool, .031", 63/37
RH63 -1
17.92 Power Supply Regulating Kit for CA -H34 This simple
21.90
4.4-Ib. Spool, .031", 60/40 24.00
RH60 -4
.79
.89
.99
RH60 -TUBE 6 -oz. Tube, .031 ", 60/40
kit is designed to fit onto the back of the CA -H34 CCD
camera. It resolves the problem of hooking up the camera to
PRICE EACH
an UNREGULATED supply (which damages the camera) by
5
DESCRIPTION
CAT NO
$85.00 providing safe regulated power from any 12V -14V DC supply.
$99.00
CA -H34A PCB Mounted IRCCD Camera
It also provides regulated 12V DC from a 12V AC source.
$6.95
Power Supply Regulating Kit
A34
1
1

1

SEE

OUR ON -LINE CATALOG AT

www.cir.com

CIRCUIT SPECIALISTS, INC.
SINCE

1971

800 -811 -5203
602 - 464 -2485
602 -464- 5824(FAX)
WE ACCEPT:

MIN

RECEIVE OUR LATEST 132 PAGE CATALOG!
chock full of all types of electronic equipment
and supplies. We've got I.C.'s. capacitors, resistors,
pots, inductors, test equipment, breadboarding supplies, PC supplies, industrial computers,
It's

data acquisition products, personal computers and computer parts, plus much, much more.
FAX us your name and address or call 800-8115203, ext. 5, to leave a message on our catalog
request line.
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ELECTRONIC & SCIENTIFIC DEVICES
LASER WINDOW BOUNCE SCIENCE PROJECTS

Remarkable concept allows user to hear sounds within a
premise over a beam of laser light reflected from a
window or similar surface. Experimental device provide
hours of Interesting and educational use. Utilizes a vlsibl
red laser that simplifies alignment and discourages
illegal use. Usable range will vary- expect about 20 to 50
meters. Optional lens will Increase range 200 to 400
meters! Further range requires expensive optics.
Requires a sturdy video tripod (not Incl.) Caution-check
local law in your state If planning to use for accessing
oral communication

Projects

í'

CAUTION: Check Public Law 90-352
sup.. S.nsmv. Ulha CNar
1

tired
ethuvsc

cnsowaE aeaowse
BUM N VOICE Rüi
WM LOW 11011E =KIN
WC UMW

Extender Lens and Cushlo,ed Headsets

4 to 7x brighter 650-630 nm Radiation

,

Ali ARETAL CONSTRUCTION
1

YEAR WARRANTEE

iwr

Y

w

M_;

BATTERIES INCLUDED

LAPN65 15mw equiv 2000 ft
LAPN63 30mw equiv 3000 ft

F0 V u s a`1A E

E

fry

dsplayas

LAGUN2 Pla

well as a winning adence
proiecI I With arc control.

Optional Converter
Adjustable Frequency
Control For Effect
TCL5

Plans

TCL5K Kit /Plans
TCL50 Ready to Use

HOTTER
AN

I2DC/7 12VDCO7Amps
NEW

CYBERNETIC EAR!

use For Courtesy Lowering of TV Volume
Control etc. Detect Rattles and Other
Mechanical Abnomali s, Leaking Gases,
Av, or Corono, Groat Safety Aid for Shop
EMrro., Most Mooring 3 to rowel
Adler tabM Whine Caniral Ms Eo,ty he
Ohm fr. Mary Many Uwe

CYBEREAR Ready

250KV TESLA COIL
10 -14' of Explosive
Bolts of Lightning

Tunable On FM Broadcast. Excellent Teirphrr
coy 1lanenlb Whys Phone Y Used

$39.50

BEEPIK BEEPER ALERT KR

$19.95

ELECTRIC CHARGE GUN
WITH 15 FOOT RANGE!!
Stuns and Immobilizes
Attackers From a Distance.
More Knockdown Power
than a
Check Your Statel Legality
FREE!! I00KV Stun Gun
ECG 10 With STUN 100 ....... $249.50

STUNGUNS SOLD SEPERATELY

84

UNLIMITED DEPT PE1097
BOX 716 AMHERST, N.H. 03031

ÿ +r--

ELECIRONIC f/PNOCC
AND MND CONtROL

w

Generates Highly OWN.
Audible and Visual Stimuli
With No- Feedback That
Con
ALP Hypnotic as
Well as
os ALPHLA4 Relaxed
States of Mn Mind. Place
Subjects - Under Your
Control. Enhances Hidden
PSYCHIC Ability in

VOTASE

Jaule. Energy Storage
Constant Current charging
Spark Switch
sHandh Wkriies
Handheld Battery Operated
Labeled A Dangen endue

=zed
PROTOTTHED Ih OUR LABS
JOIN THE RESEARCH'

People!

$15.00 EGUN1 Plans with Parts list
$20.00
$349.50 All Parts are Individually Available
$449.50
$20.00 3Mi FM BC TRANSMITTER

INFINITY+ TRANSMITTER

Satoh, Product Mows listening
to aildren or Invalids h
Hazardous Areas, Pooh. Ponds
etc. Great Security intrusion
Merl Tree FM Table Top Radio.

ROOM MONITOR/ UNE GRABBER/CONTROLLER

FMVIKKIt/Plans

HIGH CRIME AREA SECURITY'

ION RAY GUN

you home II

ne,.
--~

g EXTRA ADDED FEATUREIII
.
TELCON3 Plans
TELCON3K Kit /Plans.

510.00
$99.50

TELCON30 Ready to Use

S 4/9.50

PHASOR BLAST WAVE PISTOL
130 db

of Directional Sonic
Shock Waves Energy

HOVERCRAFT, ION GUNS

EE)

EXTENDED X4 PLAY,
pes Pane Cxwrtlien
ló Reps Y4uZl Check
$39.50 TAP3OX Ready to Use
BEEP ID Beeper

Alert

G
^-

$84.50
$29.95

SHOCK FORCE FIELD/ VEHICLE
OBJECT
FIE

.::

r

CAUTION

.Pry'
a Mead/ n
$99.50 SHKIK Kit of Pwr Module.... $19.50
Tar

W

RAIL GUN, COIL GUN, EXPLODING WATER, ANTIGRAVITY, MASS
WARPING ,LEVITATION, PLASMA PROPULSION, LR NCE SNAPPING, EMP etc

Handheld and Battery Operate
PPP Plans
$8.00
PPPIKKit /Plans
$49.50
PPP 10 Ready to Use
$79.50

ArrFIvTroN,

15.00

49.50
79.50

ATTENTION!! RAILGUN EXPERIMENTERS
EXP6tlMBJTORS AND
HIGH ENERGY PULSER RESEARCHERS

BEEPER ALERT

Battery Powered Mini Sized
Modules for reskarch in:

MIND Plans
MIND2KKit and Plans
MIND20 Assembled

TELEPHONE TAPING SYST M

PROJECTS ENERGY!

Star Wars
Technology
Demonstrates
Weapons Potential!
IOG7KKit /Plans

V CONTROL
8 APPLIANCES
Remote control

STUN200 200KV StunGun.... $49.50 FORCE FIELDS, SHOCKERS etc
STUN300 300KV StunGun....$69.50 MINIMAX4 4KVOlOma

INFORMATION

od

Iwi1atiO" Levitate an Object!
GRA 1 Plans and Book
$20.00
GRA 1 K Pwr Sup KIt/Plans
99.50
GRA IO Assbled Pwr Sup... $149.50

SOD

Volts/2 Amps AC
Labeled "Use Caution"
BTC3 Plans
BTC3K Kit /Plans
BTC30 Ready to Use
BTC4 Plans, 500kv Unit

Programmed with built M

*.

$20.00

WEAPON!

Transmit Wireless Energy
Strange and Bizarre
pyrotechnical effects.
Ion Motors Anti -Gravity

Laawfided teenaged

TRANSMITTER

mock spacepbbom
malefic
oc
a
fascinating met
of

KINETIC ELECTRIC GUN
FUTURISTI
.ean

Y' ACCESS ON GOING CALLS

3 MI TELEPHONE

pulse

e7;4;,7

PREMISES

to use... $19.95

Prld.
VWPM7K Kit /Plans

a-

LC7 Plans

8 MONITOR
YOUR
And amG>JY, and break K
+

Damonshates a unique
phanomsna of
reactions that
seed
Wu

I

Pats

$59.50

GRAVITY GENERATOR

TAN

Available

115

$8.00
$59.50
$99.50
$39.50

COMBOX Kits and Pla !&

$20.00

Size 20 "Hx8 "Sq
Weight - 25 Pounds

115 VAC

All 6 Above Kits Plus FREE Info Data Pock
on HELPFUL HINTS Usin Wireless Devices

BURNING CO2 BENCH LASER
MOST

D'snpl.r

NEAT PRANATII Drcntion Adyu.d

A FUTURISTIC
CONCEPT!!

Avellabie

an a cufsat

LASER POINTER
L APN65F Focusable Above LAPN65..$59.95

Transmits Wireless Energy
Noiseless Operation
Pyrotechnic Effect
12 VDC/5 Amps or Battery

Au,a°`,p,,;,

Short Rwargg. iY/FM

6

iNIIMAIIM

All Parts

JACK Plans
JACKIK Kit Minks Case
Epa. a sas JACK10 Ready to Use
12KVGEN20 Pwr Supply Only
'POP WA
12KVGEN2K Kit of Pwr Supply

TURNS A LIGHT BULB INTO A
SPECTACULAR PLASMA DISPLAY

v

rrockLy/Homing s.acon
B..ping TnaumBl..

r

I

$29.95
$69.95

TRANSISTORIZED TESLA COIL

Telephone DROP IN Rmamlbr
Lile Powered- Woods No latteliWl

aPIR°°`In

ENERGY CHARGING

.>r to over 3'
before IrVapewcrling into
attention getting

3

BURNING LASER RAY GUN
IRN I7FS OSSI FSS
.

Observe a pyrotechnical
display of 'traveling'
plasma. Starts off as 1/2" art

11113

I

drew` daren`dalerd

$299.50

'JACOBS LADDER'

space. This

site

ULsat

IÁfll.. Volo.
T.ansmlN..
Ms.. Telephone Ban.Mler

2
4
5

Tvtm HEADPHONES

LWB5 Plans
$20.00
LWB5K KIT /PLANS
$149.50
LWB50 Ready to Use With Selected Laser Pointer
$199.50
LWB70 Above With High Performance Laser Gun Sight, Long Range

ULTRA BRIGHT LASERS

6 TRANSMITTER

USES SCATTERED AND
DIRECT REFLECTIONS

Lossless Enwgy Charging

Programmable Voltage to 2 KV
and Energy Control to 3 KJ
Triggered Spark Switch (IKJ]
Universal 12 VDC or 115 VAC
7.5 X 7.5 X 7" Light weight
HOTSHOT
HEP3 Plans High Energy Pulser/I nitor
HEP3K Kit /Plans (Minus Energy Storage)
HEP30 Assembled (Minus Energy Storage)
HEPCAP 800 Joules Energy Storage

wQ

.

AÉNTTEfIS

r.

$19.50

24 Hr Toll FREE "Orders Only" Line 1- 800 -221 -1705
Fax Your Order to 1- 603 -672 -5406
9 to 5 pm EST Information Line 1- 603 -673 -4730
See Our Web Site at http: /www.amazing1.com

/

$15.00
$199.50
$299.50
$199.50

Accept MC, VISA Cash, MO,
Checks. Please add $5.00
Sh
COD Orders Add
A itional $4.75.
REQUEST A FREE CATALOG!!
Ws

Xcelite Wheeled Tool Case!!!
Super tough, black polyethylene rotatioially molded
for maximum strength.
53 individual hand tools, 31 Series 99 interchange
able screwdriver /nutdriver blades and handles, and
two specialized screwdriver /nutdriver kits.
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.
Extra large all new screen mesh literature /utility
pocket.
Extra large storage space for additional equipment.

Xcelite

MODEL TOMB- 100 /STW

PRINT ow

Suggested Price

SUPER SPECIAL

$1109.80

$ 695.00!!!

Products International
8931 Brookville Rd * Silver Spring, MD, 20910 * 800-638-2020 * Fx 800 -545 -0058
Email: SMPRODINTL@aol.com
CIRCLE 46 ON FREE INFORMATION CARD

Samsung Ne west

Notebook Series
Sens Pro 520 Series

SENS523 2.1GB 10x CD ROM 133 Pentium
32MB EDO 33.6 Fax/Data 12.1 "TFT
2MB VRAM Lithium Battery

TV
CABLE
Converters

SENS525 2.1GB 10xCD ROM 150MHZ MMX
48MB EDO 33.6 Fax/Data 12.1" TFT
2MB VRAM Lithium Battery

Compatible with

SENS521 1.44GB 10x CD ROM 133 Pentium
16MB EDO 12.1 "TFT 2MB VRAM
NiMH Battery

30 DAY REFUND
3 YEAR WARRANTY

1st YEAR IS EXECUTIVE
SUPPORT PROGRAM

& Descramblers

Jerrold, Scientific Atlanta,
Pioneer, Oak, & Hamlin
Equipment

Each system comes with Zoom Video and 32 CardBus Support
Pre -Installed Software' VVIndows 95, Compuserve America On -Line
Presentation FIX, Official Airlines Guide, Puma Tranxa, and Cosessions

BRAND NEW!
6 -MONTH GUARANTEE
LOWEST PRICES

SENS521 Price $3399.00 u.s $4683.82 cnd
SENS523 Price $3899.00 u.s $5372.82 cnd
SENS525 Price $4899.00 u.s $6750.82 cnd
Orders 10 and over 2% Discount
FREE DELIVERY, ORDER NOWI

Volume Control & Parental Lockout Available

We except Credit Card orders (Master Card only)
or send Cheque or Money Order to...

=RPM
F.. ""--"4"

Greenleaf Electronics

(204)-697 -3488

1- 800 -742 -2567

CARTWRIGHT RD
WINNIPEG, MB R2P OR9

6

NO ILLINOIS SALES
It

is not the intent of Greenleaf Electronics to defraud any pay television operator

and we will not assist any company or individual

in

doing the same.
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Discover DC Electronics

CABLE

17- Module Course -- Only $49.95
SAVE

s1000's

source

The Nationwide
TV eauiPm
for cable
'BUY WHERE

N

FREE

THE DEALERS

BUY."

Cable Descramblers,
Catand
rÁa9nvóox
Oven Every Day,

Y. wanuay
CALL NOW!
Weer Boar

FREE
30 Day
Trial!

Beefless Bvru

MEGA ElECTROAICf

1-.;

00-676-6

nyerters

t

$ A V
$1OOs

Dealers
Welcome

30 Day Money rfack guarantee

eat! us

Last!

We will beat any advertised price
No 7L

1

sales

-800842 -9670
httplwww.cdelectronics.comlcd

Contains everything you ever needed to know about DC electronics. 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 scientific 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 clear.
System requirements: IBM Compatible, 512K RAM, VGA Color,
Hard Drive and DOS 3.2 or newer.

CABLE TV CONVERTERS

Here are the Modules

Equipment & Accessories
Wholesalers Welcome

1.

Call C &D ELECTRONICS
1- 888 -615 -5757 M- F108-6p

2.
3.
4.

Slot Machines

$ 599.00

5.
6.

Free Shipping
Slot Machine Demo
Video $ 5.99

40 - Minutes
33'

Hiah

20' Wad. 14' Deep

Brochure $ 1.00
Magic Box
Test Chips
Filter Kits
U

C

O

eQ6ít,9"

Notch Filters

.
o

D-

Video Media www.nutnet.com
P.O. Box 93/6025
Margate, Ft. 33093

86

(954)-752-9202

aw

r

7.
8.
9.

Atoms and Electrons
Volts / Current / Resistance
Numbers greater than one
Scientific - metric notation
Numbers less than one
Scientific - metric notation
Resistor Color Codes
Using Calculators
Ohms Law and Power
Series Circuits
Parallel Circuits

10. Series / Parallel Circuits
11.

Voltage Dividers

12. Kirchhoff's Law
13. Advanced DC Circuit

Analysis
14. Capacitors / RC Time

Constants
Introduction to Magnetism
Inductors and L/R Time
Constants
17. Volt/Ohm /Current Meters
15.
16.

Claggk Inc. P.O. Box 4099, Farmingdale, NY 11735
!Send me my course, today! Charge me the special introductory price!
!Name
$49.95 + $4.95 shipping
'Address
'Address
Credit Card Info
!City
State
[ ] MC
[ ] Visa
!Zip
'Payment Enclosed $
!Check [ ] Money Order

[

]

Credit Card

[

]

'New York residents add local sales taxes. Canadians add $6
!per order. Credit card orders by phone or fax. Automated
!telephone orders 516- 293 -3751. Fax 516 -293 -3115.
`Allow 4 to 6 weeks for delivery.

1

Card #
Exp Date
Signature

J

Electronic
Training Videos

CABLE T.V. EQUIPMENT
Friendly, Knowledgeable Service

Learn electronics quickly and
easily with UCANDO's computer animated training videos. Students
can learn at their own pace and
will
find the
professionals
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 -Schools, CET's,
Military Branches, Ham Operators, Industries, and more, across the
United States and around the world. Order today and see how UCANDO
Is

ORDERS CALL:
-800 -361 -4586

1

All Equipment New
Convertors & Descramblers
30 Day Money Back Guarentee
6 Month Warranty

"Changing The Way The World Learns Electronics."
All others ... $44.9 each
Alternating Current
Semiconductors Power Supplies Amplifiers Oscillators Naafi
Digital 2 * Digitat 3 Digital 4 Digital 5 Digitat 6 AM Radio FM
Radio Part t FM Radio Part 2 TV Part 1 "intro to TV- TV Pert 2
"The Front end** TV Part 3 "Audio" Fiber Optics Laaer Technók
*
VCR Maintenance 8 Repair ... $29.95
Intro to VCR Repair Direct Current

SAVE!!!

6

videos for only $240 or 12 videos for only $450

11
V;

,.iaerCa.tl

-8a00

678

-61r13
to

or

Visa, MC, C.O.D. Welcome

KDE ELECTRONICS, INC.
P.O. Box 1494
Addison, IL 60101
HRS: Mon -Fri, 9 -6 CST
Info. 630 -889 -0281
Sat, 10-2 CST

Fax 630- 889 -0283

UCANDO Videos
P.O. Box 928
Greenville, OH 45331

FREE Shipping ... FREE Catalog
CIRCLE 136 ON FREE INFORMATION CARD

NETWORK your phones

PC -based Front Panel Access Computer
7

-II PC - -- 24 -hour Working Computer

".

from $600

For Computer
Telephony Server or
Home Automation or

,-

Network Computer
Fanless, compact size

J

9.0 "W 7.5 "H 6.5 "D

a

r

from $700

In between

of Laptop

Using regular CD -ROM, HD, FD and mini keyboard
Easy to carry around, 10.5 "W 11"H 6.5 "D

All above 3 models
accept ISA or PCI
interface cards, and
proprietary front panel
connecting cards: /O, A/D, D /A, X -10, up to 10A/220V
I

XILLION Co. http: / /www.xillion.com

III°

VIII,.

from $900

Accessibility like PLC (Programmable Logic Controller)
Euro Bus and PCI
Bus for higher
reliability & better
performance.
17 "W 11"H 6.5 "D

d

¡J

& Desktop for the size,

PLC PC - -- Industrial Computer

,

-1
-

Handy PC - -- Field

Computer

!

Boost your telecommunication performance.
Make small business sounds big & professional.
FX207 is easy to use and very low cost.

J

ç

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
most
don't normally find
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

)

15447 Proctor Av. City of Industry, CA91745, Tel: (818)336 -1890, Fax:(818)336-2061

www.americanradiohistory.com
AmericanRadioHistory.Com
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CALL TOLL FREE

C &S SALES

(800) 292 -7711 orders only
Se Habla Español

LOOK FOR OTHER
MONTHLY SPECIALS
ON OUR WEBSITE

EXCELLENCE IN SERVICE

XK -700 Digital / Analog Trainer
Elenco s newest advanced designed Digital / Analog Trainer is specially designed for
school projects. It is built on a single PC board for maximum reliability. It includes 5 built -in
power supplies, a function generator with continuously sine, triangular and square waveforms and a 1560 tie point bredboard area. Tools and meter shown optional. (Mounted in a professional tool case made of reinforced metal).

Volt AlertTM By FLUKE DIGITAL LCR METER
Volt AlertTM is the new pock-

Model LCR -1810

et -sized

AC line voltage
detector from Fluke. Easy to
use - just touch the tip to an
outlet or cord. When it glows
red, you know there's voltage in the line.

XK -700

Assembled and Tested

$99.95

Electrician's, maintenance,
service, and safety personal
can quickly test for energized
circuits
and
detective
grounds on the factory floor,

XK -700 - SEMI KIT

Capacitance .1pF to 20pF

Inductance 1m H to 20H
Resistance .010 to
2000MO
Temperature -20°C to

in the shop, or at home.

w/ Fully Assembled PC Board

Fits in shirt pocket for convenience
All outer surfaces are
unconductive for safety
Detects voltage metallic con-

750°C
DC Volts 0 - 20V
Frequency up to 15MHz
Diode /Audible
Continuity Test
Signal Output Function
3 1/2 Digit Display

tact.

#1AC

f:6

$19,50

Made in the USA

15pc VCR Service Tool Kit

20MHz Sweep / Function
Generator with Freq Counter

TK -1400
Ideal for both the do-it yourself or the professional.
15 tools in a
black vinyl case.

B &K 4040
0.2Hz to 20MHz
AM & FM modulation
Burst Operation
External Frequency
counter to 30MHz
Linear and Log sweep

SATELLITE FINDER
Model SF -100A

r,.
IFNGi

Aligns Satelite Dishes
Range 950- 2050MHz
Audio Tone
Compact Size
Self Power Check

$39 95

Digital Multimeter
Model M -1700

11

REMOTE CONTROL CAR KIT
MODEL AK870
7 functions

Remote control
included

$2425
No Soldering Required

Model AM /FM -108K
Transistor Radio Kit
with training course

35mm
Camera Kit
Learn all about photography
$14.95 AK -540

$29.95

F.

For high -performance digital multimeters that are accurate, reliable, and rugged, the DMM900
Series 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 voltage, current, digital multimeters features a dual numeric display, 3 -year warranty, and autoranging capability. All backed by the reliability of the Tektronix brand.

Features
DMM912, DMM914,
DMM916
40,000 Count Display
0.06%
Basic DC Volts Accuracy
(DMM916)
DC Voltage Ranges from 400mV to
1,0000 V
AC Voltage Ranges from 4V to 750V
(True RMS)
AC and DC Current Ranges from

10,000yA to 10A
Resistance Ranges from 4000 to 40M1-1
Capacitance Ranges from 4nF to 40pF
Frequency Ranges from 400Hz to 2MHz
Temperature Measurements from
Warranty

CE Marking

88

48 STATES 5%

OTHERS CALL FOR DETAILS
IL Residents add 8.25% Sales Tax

$49.95

Meets ÚL-

3 Year

UPS SHIPPING:

Technician Tool Kit
TK - 1500
28 tools plus a DMM
contained In a large
flexible tool case with
handles ideal for
everyone on the go.

-50C to +960°C (DMM916, DMM914)

WE WILL NOT BE UNDERSOLD

2.5 - 20V @ 2A

The New DMM900 Series Handheld Digital Multimeters

over 100 kits available

Phone kit
with training
course.

-

functions including freq to

20MHz, cap to 20m
1244 safety specs.

$14.95

Variable

$39.95

Kit Corner
AK -700

1

$31.95

$399

10MHz B &K 4017 $309
5MHz B &K 4011 $239

Model XP -581
4 Fully Regulated DC Power Supplies in One Unit
4 DC voltages: 3 fixed - +5V @ 3A, +12V @ 1A, -12V @ IA

C &S SALES, INC.
150 W. CARPENTER AVENUE

WHEELING. IL 60090
FAX (847) 541 -9904 (847) 541 -0710
http://www.elenco.com/cs_salesJ
CIRCLE 32 ON FREE INFORMATION CARD
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DMM 912

DMM 914

DMM 916

$189

$235

$275

GUARANTEED LOWEST
PRICES ON TEK DMMs
15 DAY MONEY BACK

GUARANTEE
FULL FACTORY WARRANTY
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

C

Same Day

Shipping

&SSALES

CALL OR WRITE FOR OUR
NEW FREE 64 PAGE
CATALOG!
800 445 -3201

Your one stop source for
all our electronic needs!

Quality Scopes by Elenco

Fluke Scopemeters
123....NE.W
92B
96B
99B NEW
105B

Lowest Prices of the Year!

$950
$1445
$1695
$2095
$2495

ALL FLUKE
PRODUCTS
ON SALE

B & K PRECISION

SCOPES
Model 2190A

25/30MHz

60MHz

100MHz THREE -TRACE
Dual ame base

Signal delay line
15KV accelerating voltage

$1295.00
60MHz DUAL -TRACE
msion sensrtwny
Model 2160
sweeps to snsrdivismn

40MHz

$1350

DS -603

1mVrdi.islnn.:,

Analog / Digital Storage
20MS /s Sampling Rate

DS-303 30MHz

$569

S -1345

Analog with Delayed Sweep

$749

S -1360

-

Dual time base
Signal delay line

Cursors and readouts
ImVrdiv sensitivity

Model 2260

23 calibrated ranges . main time base
19 calibrated ranges delayed Imo base

Signal delay time
V -mode displays
lined in frequency.
Component tester
Lax input
Single sweep

2

signals unre.

Fluke Multimeters

SIMM MODULE TESTER

Model
Model
Model
Model
Model

$625

B & K 898

Tests72 and 30 pin SIMMs to 36 bits.
Stand alone and portable. No other equipment
required.
Automatically identaies width, depth and speed of
SIMMS.
to buelt.m lests identity roosts memory defects

$1225
20MHz DUAL -TRACE
Model 2120B - 2 Year Warranty

PORTABLE SEMICONDUCTOR TESTER
B & K

Special $375

,i-

or out-of-order circuit tests for
transistor, FETs, SCRs and darlingtons.

$539.95

$199.00

AUTO/NOAH triggered sweep operation
AC, TVH. TVV and line coupling
Calibrated 19 step time -base with al0

magnifier
Compact low -profile design

1.05GHz Series
Model 2625 - $2395
Model 2630 w/ tracking
generator - $2995

generator - $1895

7511
7711
7911

$75
$97
$129
$154
$175

$235
$269
$289
Model863E $475
Model 867BE $650
Model 83
Model 85
Model 87

Precision Multimeters

391

390
389
5390
5380

$143
$127
$109
$295
$265

Model
Model
Model
Model
Model

388A
2707
2860A
5370
5360

$99
$75
$79
$219
$195

Features:
One instrument with four test and measuring systems:
1.3GHz Frequency Counter
2MHz Sweep Function Generator
Digital Multimeter
Digital Triple Power Supply
0 -30V @ 3A, 15V @ 1A, 5V @2A

GUARANTEEDLOWESTPRICES
UPS SHIPPING: 48 STATES 5%
OTHERS CALL FOR DETAILS
IL Residents add 8.25% Sales Tax

7311

MX -9300
in One Instrument
Functions
Four

Affordable Spectrum
Analyzers by B &K
500MHz Series

7011

B &K
Model
Model
Model
Model
Model

In

tmvrdw,slen sensitivity

Model 2615 - $1595
Model 2620 wr tracking

I

510

Model 2125A with delayed sweep

$325

25MHz Analog

$695
60MHz, CURSORS & READOUTS, DUAL TIME BASE

$439

S -1325

Warranty

Analog

-axis input
Single Sweep
V mode displays two signals unre
fated in frequency
Component tester
Z

Digital Storage

2 Year

$995

S -1390

40MHz DUAL -TRACE
l mvroieisan sensitivity
Model 1541C
Video sync separators

/

25MHz Analog
Delayed Sweep

100MHz

$895.00

Analog

S -1330

Analog

Analog with Delayed Sweep

mode-displays two signals unf:
lamed in frequency.
Component tester
V

DS-203 20MHz $725

$475

S -1340

$1095

C &S SALES, INC.
150 W. CARPENTER AVENUE

WHEELING. IL 60090
FAX: (847) 541 -9904 (847) 541-0710
http: / /www. e le nco. com /cs_sales/

7Z
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15 DAY MONEY BACK

GUARANTEE
FULL FACTORY WARRANTY
PRICES SUBJECT TO CHANGE VVITHOUT NOTICE
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Cal For

FREE

Catalog!

KITS KITS KITS KITS

BUILD YOUR OWN

Transmitters, Phone bugs, Fiber optics and a lot
more. Send S2 for catalog or send S 19.99 for small
powerful FM Transmitter (1 mile range) and
catalog.

COMPUTER!
low

Complete Kits Available

(AZ RES ADD 7.05 % SALES TAX)

t

Step-by-step Video
Learn the Computer

FULL VIEW CABLE BOXES

Inside and Out!

Computer

WHOLESALE PRICES!
30 Day Free Trial!
1 Year Guarantee!

a

VIDEO STABIDZERS-Removes video tape copy protection
FILTERS AND ACCESSORIES

S

TEST CHIPS, DEVICES,

FREE BULLET BUSTER

®with cable box purchase (REG.$9.95)

(888) 840 -8840

Anyone implyi*E theft el service will be denied assistance

OPEN DAILY

Vom -

"Building Quality Computers Since 1987"

I I

C

Progressive Concepts
BOX 586 STREAMWOOD. IL 60107
FAX (630)7360353

(530;136 -9822

1-800-449-9189

-

c"."

Credit Cards

-

SURVEILLANCE

Call Debeo today for

your FREE copy of

The Latest High Tech

The Electronic Experimenter's Journal

A PLUS $2 S &H
NO cap.,

1T

pm (EST)

Debce Is a Kit guilders Paradise
Beerwk m Aso - Pah Cstes.an -imam his

The model 220 is a 80- I10MHe RF amplifier that connects to mono or
stereo FM transmitters and produces a powerful 2 -I5 watt signal which
could broadcast up to S miles or more! Requires 50-ISO mW drive.

d.

©®

Professional Electronic Devices

800 423 - 4499

1

Our latest catalog offers a HUGE
selection of surveillance, countersurveillance/privacy devices:
hidden video equipment, pinhole
cameras $ 1590°, telephone
recording systems: 7-Hour $125°010 -Hour $139°0 -16-Hour $19900
touch tone decoders, scanners,
bug/phone tap detectors, voice
disguisers, telephone scramblers,
locksmithing tools, and more.
Catalog $5.00

Debco Electronics 4025 Edwards Rd. Cincinnati, OH 45209

CABLE T.V. CONVERTERS
¡

Dealers

Wholesale distributors of cubes and one
piece units works on all major systems
call us last
the best price!

/j

!!! BROADCAST FARTHER !!!
...

Vilthth

mi
IMar

N.S. INTERNATIONAL

htip://www.computerkits.com

Step by step plans complete with part source
information and antenna designs
ONLY

STARR DESIGNS PO BOX 43605 PHOENIX,
AZ 85080 -3605

& Equipment

30-day money back

1

LWelcomel,

year warranty
l%I11

(800) 434=2269

SPY OUTLET

MC, VISA, AE, COD

11)

Weeder
Technologies

Md z4
SbipdHand
us & Canada

FREE
CATALOG!

P.O. Box 337, Buffalo, NY 14226

(716) 695 -8660/(716) 691-3476

m LJ

.,tF«

Po Box 2426, Ft. Walton Beach, FL 32549
Stackable RS -232 Kits

Telephone Call Restrictors

110 - 12 I/O pins Individually configurable for Input or output DIP
switch addressable; stack up to 18 modules on same port for 182 I/O points.

Two modes of operation; slitter prevent

Turn on/off relays. Sense switch translations, button presses, 4x4 matrix
decoding using auto-debounce and repeat.
R32.00

receiving or placing telephone calls (or
call prefixes) which have been entered Into
memory, or prevent those calls (or call
prefixes) which have 'not' been entered.

results

In

12 -bit plus sign seittialibrating ADC. Returns
1mV steps from 0 to 4095. Software programmable alarm

trip -points for each Input DIP switch addressable; stack up to 18 modules
on same port for 128 ngle -ended or 84 differential Inputs.
848.00
Horne Automation EX-10) - Connects between TW523 and your serial
port. Receive and transmit all X -10 commands with your home -brewed
programs. Full collision detection and auto re- transmission.
$38.50

Caller ID - Decodes the caller

ID data and sends It to your serial port In a

pre- formatted ascil character string. Example: '12/31 08:45 850 -883-5723
Weeder, Terry <CR>'. Keep a log of all Incoming calls. Block out unwanted
$34.50
callers to your BBS or other modem applications.

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
Caller ID kit for a complete In/out logging system. Send commands to the
Home Automation or Digital I/O kits using a remote telephone.
833.50

90

-

it

850-863-5723

Digital

Analog Input - 8 Input pins.

ro'

Block out selected outgoing calls. Bypass
at any time using your password. $35.00

IR

Remote Control Receiver

Learns and records the data patterns
emitted by standard infrared remote
controls used by TVs, VCRs, Stereos, etc,
Lets you control all your electronic projects
with your TV remote. Seven Individual VO
pins can be assigned to any button on your
remote, and can be configured for either
'toggle' or 'momentary' action.
832.00

Block out selected incoming calls. Cells
Identified using Caller ID data
$48.00

DTMF Decoder /Logger
50 MHz Frequency Counter
Reads
pfrequen from I Hz to 50MHZ and

digits
uto-rrange feature provides floating
decimal point and automatic placement of
suffix (Hz, KHz, or MHz). Mlcrocontroller
based provides for very small parts count,
only 7x 3' big.
848.50
displays
LCD

Keep track of all numbers dialed or entered
from any phone on your Ilne. Decodes all
touch -tones and displays them on s 18
character LCD. Holds the last 240 digits in a
non - volatile memory which can be scrolled
through. Connect directly to radio
receiver's speaker terminals for off -air
decoding of repeater codes, or numbers
dialed on a radio program.
854.50

QUALITY
PARTS

CALL, WRITE
or E-MAIL. For

FAST
SHIPPING

Free 96

PAINFULLY BRIGHT RED LED

hand -held transmitter /hat
controls them. Requires
9 volt battery (not included).
Clam -shell display packaging.

CAT # TCR -1

CAT # LED-42

'
¡

leach

$

I

Motorola MC34119P
Low power audio amplifier suitable.
for speakerphones or talking picture
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.

50 Pieces

-

$ 5.00 100 for $ 45.00
1000 for $ 400.00

"F connectors both ends
CAT # VHP -5

Push-on

10

$25.00

10

for $12.50

High Capacity
"Smart" Fan

each

for $8.00 100 for $60.00
1000 for $450.00

Twist -on co-ax connector for
RG -6 cable.
CAT #FTO -56R

100 for $1500
500 for $50.00

1000 for $70.00

l

5 amp Solid State Relay
Compact, TTL compatible, optically
isolated solid state relay for loads
up tc 5 amps @ 240 vac. 0.8" x
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 soldered. UL and CSA listed.
Input: 4 - 8 vdc - Load: 5 amps O 240 vac

00

for $20.00

$6

ORDER TOLL FREE
MAIL ORDERS TO:

ALL ELECTRONICS CORP.

each

Nidec Beta VT" Model A34305 -29
245 CFM 0 13.8 vdc, 2
amps. 6.75" x 5.92" x
2 ". 5 blade, high volume fan with
metal housing and
struts. Features:
Alarm circuit indicates stopped or slow
condition. Also has signal and control leads for
coordinating two or more fans. Six 8" long
hook -up leads. UL, CSA listed.

$15°

CAT# CF -42

C.P. CLARE / Theta J # JTA2405 -3

CAT# SNA -2

P.O. BOX 567
VAN NUYS, CA 91408 -0567

CAT # 0G -022

aging with screw.

00

ITwist-On F-56 Connector'

Leviton "Snapit -Alert" # 830-51031
This handy light activated alarm buzzes intermittently 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
Velcro backing. 2.5" x 3" x 0.84". Operates on 9
volt battery (not included). Good- looking retail
packaging.

10

20

$

Leviton # 830 -86022
"Kiddy Cop"
Prevents children from
playing with electrical outlets
and risking electrical shock.
Beige spring loaded outlet
cover closes automatically
when outlets are not in use.
Fits all standard dual wall outlets. Easy to install. Remove
existing wall plate and replace with
outlet guard. Individual display pack-

I

Light Activated
Intrusion Alarm

$2h

for

15 Foot Video Patch Cable'
lll

CAT # MC34119P
each

for

10

Low Power Audio Amp

600

2500 to 4000 mcd @ 20 ma. These
T 3/4 (5 mm diameter) red LEDs are
significantly 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.
1

F

U.S. A
A$3.00
$3.00 post,:

Tamper Resistant
Electrical Outlet Cover

Ultrabright LED

"Total Command"TM by Leviton
Operate TV, lamps and other
appliances from up to 100 feet
away. Turn-on house lights
from your car. Simple to hookup and use. Includes two
receivers on separate frequencies and a two button

Page

CATALOG.
Jutside the

DISCOUNT
PRICING

2 Channel
RF Remote Control

A

°h

SMALL NEODYMIUM
RARE EARTH MAGNETS
Semi -circular, irregularly shaped magnets. Shiny finish with a polarity marking dot.
0.93" long x 0.3" x 0.07" thick. Powerful for
their size.

CAT# MAG -30

CAT# SSRLY -2405
10

for $55.00

$1

each

1190 pcs.

-

$100.001

1-800-826-5432
FAX ($18) 781 -2653
INTERNET

INFO (818) 904-0524

hip: //WWW.allcorp.com/

E-MAIL allcorp@allcorp.com

Mail Orders
NO MINIMUM ORDER All Orders Can Be Charged to Visa, Mastercard, American Express or Discover Checks and Money Orders Accepted by
ALL
Delivered in the State of California must include California State Sales Tax NO C.O.D Shipping and Handling $5.00 tor the 4$ Continental United States
Prices Subject to change without notice.
Quantities Limited
OTHERS including Alaska. Hawaii, P.R. and Canada Must Pay Full Shipping
-

MANUFACTURERS

- We

Purchase EXCESS INVENTORIES... Call, Write, E -MAIL or Fax YOUR -LIST.
91
CIRCLE 28 ON FREE INFORMATION CARD

www.americanradiohistory.com
AmericanRadioHistory.Com

CABLE TV

NOW HEAR THIS!

CONVERTERS AND DESCRAMBLERS
WE CARRY A FULL LINE OF
CONVERTERS AND DESCRAMBLERS
COMPATIBLE WITH MOST
MAJOR BRANDS INCLUDING:

ELECTRONIC EAVESDROPPING

EQUIPMENT DESIGN

Scientific Atlanta"

Jerrold"

This 126 -page revised edition contains 117
schematic diagrams and text of our production 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.

Zenith'
Pioneer'
30 DAY MONEY BACK GUARANTEE

FREE CATALOG

ALLSTAR ELECTRONICS

800 -782 -7214

SHEFFIELD ELECTRONICS CO.

HOURS: 9-6 M -F 10 -3 Sat EST

Tel. (773) 324 -2196

, BUGGED ??

FREE LITERATURE:

800-223-4542

Address

Phone

stete

zt

The scheel et Leakeeolthinih Dept. LKP341

L

PCDI, 6065 Roswell Rd.. Atlanta, GA 30328

1

£AVESDROPPINO is unbelievably widespread! Electronic
Devices with amazing capabilities can be monitoring your
telephone and room conversations RIGHT NOWT Are you
sure you're eafe7 FREE CATALOG tells you fasti Includes
Free Bonus details on fantastic opportunities now open in
Counter -Surveillance field. Exciting, immensely interesting
and EXTREMELY profitable (up to 9250 hr) full /sert-time
income. Call Howl
1-

800 -732 -5000

'J

Computerized
Motors $39'

i.o

Includes: 2 Stepper motors.
DC motors. computer interface. training
manual. & demo software disk. Expandable!
Up to 12 motors. up to 3 amps per phase.
2

Now with 4 Axis Linear interpolation
a Add $6
&

hR -.hipping. Computer with parallel ¡enter port
lvble. assembly. power supply. & law are required

FREE FLYER

v,c. 510-582-6602

svs

Code: 377940 -B

BE A LOCKSM ITH!
Home

study. Learn locksmithing for a great
career, or to start your

74r,

P.O. Box 377940-C, CHICAGO, IL 60637-7940

Is not the Intent of Alisteer Electronics to defraud any pay TV
operator. Anyone implying theft of service wilt be daded
assistance. All brand names are registered trademarks of their
respective owners & are used for reference only. 110.44
Wens Bivd., N465, Forest Hills, NY 11375. NONYS SALES.
It

oay

LightShow

Draw with a laser beam! Animation, text,
music & more! Includes galvos, mirons.
servo amp. demo software disk. analog and
digital computer interface. Use an inexpensive pen pointer or high power gas laser.

By Winston Arrington

Tocome

BEST PRICES

$139" Laser

510-582-6603

Fax

1273 Industrial Pity West Rldg. 460

PO Box 5S1: 5 Itaywerd CA 44545 -0125

htts://www.xtronics.com/kits.htm
Join the exciting and profitable world of factory
automaton 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 $295.00!!

ffTM

Xcelite

Electronic Kits!

170M

See

these and more on
our WEB site!

ELECTRONIC
COMPONENTS

Crystal radio
Function Gen w /FM
Function Generator
Pulse Generator
RF Sig Generator
FM Microphone
Ultrasonic Translator
ultrasonic-sound

T

í

$5.75
$28.00
$14.95
$28.00
$28.00
$6.95
Hear
$18.50

-

-i

$3.75

Glitter-Globe Buckminster Fuller
sphere 64 LEDs EN12/92$45.00
$11.95
Deluxe IC Radio

$25.95
World Radio
Train Sound Module $3.80
IR Receiver or Xmitter $3.90

Assembled Metal
Detectors from $18.501!
Free catalog

ICS

3209 W. 9th Street

a.- :a

,-,

Lawrence, KS 88049

ph 785 841 3089
FAX 785 841 0434

Minimum Order $20.00 +
Shipping - up to 4 lb $5.00
We ship over seas!

PROGRAMMERS
ADVANTECH EETOOLS NEEDHAMS DATA VO ICE TECHNOLOGY HILO
SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY 0EL1EK

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
a Gold Video Connectors &

Cables Included

PROMAc

Call for your FREE 356
page catalog TODAY!

EMR20 kEGAAAAX MEGAMAX4

SIt*ASP

TESTER

EktPA

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX
629 ICE TECH MICROLV
795 CHROMA SIMM/SIP
650 EETOOLS ALLMAX +
359 MOD -MCT- EMUPAIR
409 EETOOLS MEGAMAX
279 MOD -MCT-EMUP/R
509 EETOOLS MEGAMAX4
49 EPROM G TO 512K
369 XELTEK SUPERPRO II
69 EPROM 1 G TO 1 MEG
409 XELTEK SUPERPRO II P
99 EPROM 4G TO 1 MEG
249 XELTEX SUPERPRO L
199 EPROM 16G TO 1 MEG
165 XELTEK ROMMASTER II
89 EPROM 1G TO BMEG
479 MOD-MCT -EMUPA
129 EPROM 4G TO BMEG
739 STAG ORBIT -32
250 EPROM 8G TO BMEG
1

Year Warranty
Money Back
Guarantee
1

V1510r

i

ELECTRONICS
1 -800- 562 -2252
2609 S. 156TH CIRCLE

92

e

69,000+ Products
135 Manufacturers
Same Day Shipping
No Minimum Order

800 -992 -9943
817- 483 -6828

Fax: 817- 483 -0931

www.mouser.com

catalog @mouser.com

OMAHA, NE 68130

http://www.modernelectronics.com

958 North Main St., Mansfield, TX 76063

--0®11111111111
LA8100140

MICROMASTER

SUPERPRO

Sales

408 -241 -7376

Fax 241

Wpb www.teaeraldeviee.com
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ALLMA5 PLUS ROMMASIER2

General Device Instruments
E

-6375 BBS 983-1234

-Mail iedevica @besteem

Learn quick, low cost, in spare time at home.

lo EXCITING WAYS YOU

CAN EARN UP TO
52,000 A WEEK,,SIN YOUR OWN BUSINESS.

mote

YOUR OWN
BE Earn Big Mone BOSS
BO

How 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! Its 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- yourself
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

as a
Modern-da
y Service
ice Technician.

Pug

il,sJl
,
`

®

ga

s

K

necessary.
This is a once -in -a- lifetime opportunity. 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!

111011111111011111111111111111

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
1.

-

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.

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 technicians 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 shortage of qualified computer programmers can mean big earnings in a career for you. Learn fast at low cost.

MAIL TODAY FOR

FREE

INFORMATION.

Foley- Belsaw Institute 6301 Equitable Road
Kansas City, MO 64120 -1395

(1-2017

YES! Without obligation send me the following free information
kit (please check only one). understand no salesman will call.
I

I.ocksmfthing Dept.13018

E

Small Engine Repair Dept. 52894
Saw !. Tool Sharpening Dept. 21830

Li

Upholstery Dept. 81432
Woodworking Dept.43762

Gunsmithing Dept. 92518
VCR Repair Dept.62716
Computer Repair Dept. 64617
Satellite Dish /Electronics Dept. 31488
P.

C. Programming Dept.

35435

Name
Address
State

City

L

Call TOLL -FREE

Zip

1- 800-487-2100

J

93

Unbeatable

PRICES!

CABLE TV
DESCRAMBLERS
CONVERTERS FILTERS
VIDEO STABILIZERS

TLLL
FREE

[[[

>
>
>

30 Day Trial

Product Catalog
1

Year Warranty

Build your own functional 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 Wacker Option $15.00
Serre 8 Pack $80.00

Mobile Robots Book $68.00
Quantity discounts available. $7.50 Shipping & Handling for USA, call for international and
quantity shipping charges. IL residents add 6.25% sales tax to tot al.

Many more robot kits, ask for our free catalog!
Technical Service & Solutions
104 Partridge Road
.7,11111
.sterrant
Pekin, IL 61554 -1403 USA
\ _'.

100% MONEY BACK GUARANTEE

Qualit Microwave TV

Amplifiers Antennas Books Components

Systems

www.lynxmotion.com
jfrye@lynxmotion.com

stems

S

WIRELESS CABLE - ITFS " WADS
ATV - INTERNATIONAL - S-BAND

Filters

Tel: 309 -382 -1816
Fax: 309-382-1254

Video Products

RF Frequency 1990

- 2700 MHz
Cable Ready - VHF - UHF Outputs
SASE For 'FREE" Catalog or Send $1

Take

SAVINGS

Stock

inAmerica
A

.BONDS

;
:

(,

public service of-this magazine

PHILLIPSTECH ELECTRONICS
PO Box 8533

Let us point you in

LINE
sty. "" ORDER
CATALOG INFO

CHALLENGE" "STEM

the right direction

Complete Odd $285

...

4rrow Oh

Five Year weremy
FREE CHIPPING

Scottsdale, AZ 85252
800 -880 -MMDS

/

FAX LINE
Visa

WC

602- 947 -7700
602- 947 -7799

Amx Disc

COD's Oty Pricin
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Technologies
Omaha, Nebraska

TOLL

IDEO INVERTER

11111111

F R E E

888 -554 -2776

552

PERSONAL COMPUTER OWNERS CAN EARN $1000 to
$5000 Monthly offering ain le services part time Free list of
100 best services. Write: Services P.O. Box 1120 -(I), NPR, FL
34656 -1120,
HIGH SCHOOL DIPLOMA At Home, Accredited, Fast, "Failure -Proof 1 -800- 470-4723 American Academy, 12651S. Dixie
Highway, Miami, FL 33156.
FREE CASH GRANTS! Never Repay. Any Purpose Call
FREE 1- 800.375 -1098.
WIN COLORADO RECREATIONAL Ranch or Wisconsin Hunting Farm 1- 800 -946-7262.
INCREDIBLE LOW COST High Profit Business Developed
by Inventor Recorded Information 619. 824 -3472.
SHOCKING! Are Parasites Eating YOU Alive?- Let Dr. Ross
Anderson reveal the truth!!! FREE AUDIO TAPE CALLA -800.
995 -0796 *7958.
YOU CAN WT THE JACKPOT Using Classifieds! Send $9,95
-

Create & Restore Inverted Video
R.C. Distributing

888 -554 -ARROW

BEST BY MAIL

Rates: Write National, Box 5, Sarasota, FL 34230

South Bend, IN
south -bend net /.

to IDEAS, Box 187, New Ringgold, PA 17960.
CASH FOR JUNKMAILt Send SASE: MARKETIO -(PE), 5906
10TH, Kenosha, WI 53140

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 to standard production components.
Call, write. or fax today to start your tree
subscription to the most unique catalog in
the industry. filled with super values on
surplus electronic and hobbyist type
items. 1t' you have a friend who would
like to receive our catalog, send us their
name and address and we will gladly
forward them a complementary 00 page
catalog.

For Free

Information Package

on Completed Unite and

Pining

Call 219 -236 -5776

'i

340 East First Street
Dayton, Ohio 45402

Fax Order Line
1-

800 -344 6324

Order Toll -Free
1- 800 -344 -4465
CIRCLE 151 ON FREE INFORMATION CARD

1

500 -8179.

MAKE MONEY Become Certified Bartender. Home Study
Course $149 95, 800. 213 -2088.
- START FRESH 1 -S Days. Add AM Credit Instantly
407-452 -4635
$SLUMP SUM CASH NOWISE We buy your INSURANCE
SETTLEMENT, ANNUITY, MORTGAGE NOTES, or FARM
CONTRACTS (PFC's) PAYMENTS for CASH! Ouidt Closings.
1-800-338-58t5 Ext.500.
"BARTER WILL ENRICH YOU free: Box 2527, Sarasota,
FL 34230.
ENTREPRENEURS CASH IN on WEBTV explosion. No
computer -800- 552 -4191. Dick Stevens.
THE ARTHRITIS CURE. Restores Cartilage. Tremendous
Moneymaker! 1- 800-363- 4050.
FREE GAMBUNG CATALOG! Win Now! Patridcbooks, 644
Fort if 117RM, Baltimore, MD 21230.
GUARANTEED HIGH YIELD INVESTMENTS! Profit 100%
200%1 Full Details, $5.00: ETAM, 360 Grand Avenue *398.

CREDIT

CABLE CONVERTER
DIAGNOSTIC TEST CHIP

I

Why pay more? Call today.

REDUCE INCOME TAXES to zero. SASE: EKR, Box 800,
Maple Falk, WA 98266 -0800.
FREE CAMPSITE MAP. SURVNAL TIPS $200 SASE. C.EL,
4300K Lincoln, Rolling Meadows, Illinois 60008.
SELF PUBUSHED AUTHORS NEEDED. wwwbeltowne corn
Books, videos catalog. 1- 800-484 -6645 ex0494.
Home Buyers 8 Sellers BEWARE, FREE Information -800-

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 SALEWE 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!
*SALE= BUY TEST BOARDS AND GET I FREE.
*MON -FRI - 8AM -7PM - SAT IOAM-2PM EST.
*WEB PAGE MTTPI//WWW.800- GOCABLE.COM

Iti_;i 001 VISUAL

1111111

COMMUNICATIONS INC.
ORDERS /CATALOG 1-800 -GO -CABLE

TOLL FREE TECH. DEPT. 1- 888 -519 -TECH

EST. 1976

1

Dept. TIGC, Oakland, CA 94610,
BUY MICROWAVES, TVs, Computers, VCRs, Stereos. Send
$1.00 for catalog to: Joel Mabin, 510 College N.E.. *212, Grand
Rapids, MI 49503.
VISA OR MASTERCARD - 96% APPROVED. Bad Credit, Low
Income, Bankruptcy 800-426 -5841.
RADIO BROADCASTING FROM Your Home, Lucrative. 61.00.
Broadcast, 87 Harvest Lane, Ptantsville, CT 06479. (88816216793.

WHOLESALE 190 PHONECARDS. Never Pay Retail, Save
$100's. Sample Kit $14 95. MPE Inc.. Dept- PE(11/97), Box
820, Newtown, PA 18940.

PERSONAL COMPUTER OWNERS CAN EARN substantial income monthly offering simple services part time Get
free list of 100 best services. Cardinal, Dept. 217, 6102
West River, Elyria, OH 44035.
ENTREPRENEURS START YOUR Own Business Selling
Watkins Produds. Independent Representative 1- 800 -5524191.

4

EPROM
A

The Professionals Choice!

DEVICE PROGRAMMER

FOR BENCH AND

HOME AUTOMAT

FARO

HELD

World's Largest Selection!

Rf

Uses parallel printer port!
Excellent software!
Supports all standard parts!

Widest Selection of
X -10 Devices Available
Thousands of hard -to -find automation, X -10 and wireless control

FIRST GENERATION EPROMS 2708, TMS2716. 25XX
.ro,is,.
SECOND GENERATION EPROMS 124 25. ?2 PINT 2716- 270080 (8 MEG)
u,n
a..
27(160 (16 MEG)
16 BIT EPROMS (40 42 PIN) 27(1024
DEVICES
BLOCK
PLUS
BOOT
29F
FAMILIES
FLASH EPROMS (28. 2 PIN) 28F, 29(. 29EE.
EEPROMS/NVRAMS (24 2% ;2 PIN) 28014 2 8(1110. X22111/12, ERS9111. PLUS DALLAS 12XX
-

-

products. Computer interfaces, software, development tools, lighting control, telephone

tion, wiring supplies, books and videos and much more!

17XX. 24XX, 25XX. 35XXX, 59XX, 85XX, 93XX. 95XX +ER1400
24 PIN) 74SXXX AND 82SXXX FAMILIES
MICROCONTROLLER ALL FAMILIES) 874X, 875X- 87C5XX. 87C7SX. 89C5X, 8900151
68715, 68711. PO I2XXX 16CXXX. 1'.(4\ PLIS FLASH AND 141881

SERIAL EEPROM (9.
BIPOLAR PROMS. (16
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systems, security systems. surveillance

cameras, infra -red audio /video control, HVAC, pet care automa-

PIK

Packed with Pictures
& Diagrams

.

READ, PROGRAM, COPY, COMPARE FILE LOAD /SAVE (PLUS MUCH MORE!)
MODES
FULL UNDER EDITOR W/25 CMDS ANY SPEED
RUNS UNDER DOS, WIN3.1/95 ON ANY SPEED MACHINE
FILES
BINARY
RECORD
AND
HEX,
SINTEL
SUPPORTS
30 DAY MONEY BACK GUARANTEE
MADE IN USA
SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTER
PORT CABLE, POWER PACK, SOFTWARE & MANUAL

SS.IN)
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SHIPPUNG

SS.(NI

HOME AUTOMATION SYSTEMS, INC.
Questions:714-708 -0610 Fax:714- 708-0614
e -mail: catalog@smarthome.com
website: smarthome.com

C.O.D.

VISAMASTERCARDAMEX

ANDROMEDA RESEARCH, PO. BOX 222, MILFORD, OH 45150
(513) 831 -9708 FAX (513) 831 -7562

24 Hours

Call 800-SMART-111101111E

PROTOTYPES

CABLE TV CONVERTERS
Equipment & Accessories
Wholesalers Welcome

ELECTRONICS,
rLEARN
excellent money. Repair I
I
Home study. Make

Or large runs. PCBs, wave soldering, cabinets
and other metal parts, silk screen printing, plastic
injection, xtormer /coil winding, etc. Assembly,
wiring. Very low prices! Twin plant in Mexico. We
ship to your door. V &V. PH. (713) 537 -7518 Fax.

Call C &D ELECTRONICS
1 -888- 615 -5757 M -F 10a -6p

800-762 -7846

k5

and install camcorders, Ns, VCRs, stereos,

sound and lighting, alarm systems, and more!
FREE LITERATURE:

800.223 -4542

I

Name

Phone(

Addmem
CM /Stele

I

Zip

I

LIMO of Eisemies, Gep).ELPI41, PCOI, 5555 Roswell Rd.. Atlanta. GA 30328

011 (525) 361 -5996.

- Dwreecl
Pre
and
New
Test Equipme Iry t

Goldstar
Model OS -9100P

-

PreOwned Oscilloscope Specials
Tektronix
Tektronix
Tektronix
Tektronix
Tektronix
Tektronix

Full 100 MHz Bandwidth!
FREE SHIPPING!
Fxeaa.g AK & HI

GNP.

Model 4040 $499.00

TEKTRONIX OSCILLOSCOPES

The Industry Standard in Multimeters

Fluke Model 87
(AMEX C.O.D.

$549.00
$579.00
$729.00
$829.00
$929.00
$2,499.00

ON GOLDSTAR EUUEPMENT
ANYWHERE IN THE V.S.

BKC-

&

250 MHz
300 MHz

475A
2465

20 MHz Sweep /Function Generator
LOWEST PRICES EVER!
Buy Surplus

NEW FLUKE MULTIMETERS

'100 MHz
100 MHz
200 MHz

Professionally Refurbished
Aligned & Calibrated to Original Specifications
The Industry Standard of Oscilloscopes
6 Month Warranty - The Longest Available!

$899.00

Dual -Channel, High Sensitivity
TV Synchronization Trigger
Calibrated Delayed Sweep
Includes Two Probes, 2 Year Warranty

60 MHz

2215
465
465B
475

$285.00 !!!

We
Test Equipment

Test Equipment Depot
A FOTRONIC CORPORATION COMPANY

P.O. BOX 708 Medford, MA 02155
1-800 -996 -3837

TOLL FREE 1- 800 -99 -METER

www.americanradiohistory.com
AmericanRadioHistory.Com

(617) 665 -1400

FAX (617) 665 -0780

email: afotti @fotronic.com
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MONITOR CLEAN UP

(Continued from page 52)

move the suds quickly. You can towel off the suds with a wash 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 completely. 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 permit 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, blot it up. Now set the
I

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.

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 tupe
.
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Although the cathode -ray tube sits
snugly against the plastic frame in the
front of the cabinet, it is not a watertight seal. Also, controls coming
through the cabinet surface will permit water. Remove the knobs, if possible, 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 like new when cleaned.
Use water sparingly. Soap the outside surfaces of the cabinet and re-

monitor aside in an out -of -way place
and allow it to dry at room temperature for an hour or two.
You should have no trouble putting
the cover back in place on the
monitor's cabinet. Seat all the screws
and you are ready to power up! Reconnect the power cord and signal cable, 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 out!" Try
not to laugh!
I

MOBILE PHONE
(continued from page 50)

mounting the potentiometer; two
other holes, 1/4-inch in diameter,
were drilled in the other end of the
enclosure to 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
5 -watt speaker. It was necessary to
trim a portion of the perfboard on
the potentiometer side of the enclosure so that the board can be properly seated in the enclosure. Small
holes were drilled in the potentiometer 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, (available from RadioShack) was used to
allow for easy transfer of the circuit
from one vehicle to another. The red
lead of the DC cable assembly 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 connected to an inline fuse holder (for
F2) and the leads run through
another set of holes drilled in the
case. One end of the leads from the
F2 fuse holder is connected to the
free relay -coil 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 determined from the phone's owner's
manual.
The external speaker (SPKR1) can
be mounted in the engine compartment of the vehicle. Solder a
phone plug onto one end of the
speaker cord, making sure the positive and negative wires do not

touch when the phone plug is
assembled. An ohmmeter can be
used to check for continuity between the assembled phone plug's
two terminals. Insert the phone plug
into the phone jack mounted to the
Mobilb Phone Annunciator, and
connect the wire to the speaker in a
careful manner, taking care to keep
the wire away from moving parts..

Turn Your Multimedia PC into a Powerful
Real -Time Audio Spectrum Analyzer
Features

* * * * * * * * * * * * * * * * * * * * **
Why rent your
cable box?
You can buy your own
for as little as...

20 kHz real -time bandwith
Fast 32 bit executable
Dual channel analysis
High Resolution FFT

Octave Analysis
THD, THD +N, SNR measurements
Signal Generation
Digital Filtering
Triggering, Decimation
Transfer Functions, Coherence
Dynamic Data Exchange (DDE)
Time Series, Spectrum Phase,
Spectrogram and 3 -D Surface plots
Real-lime Recording and
Post -Processing modes

Call for prices on

Applications

Priced from $299

Distortion Analysis
Frequency Response Testing
Vibration Measurements
Acoustic Research

(U.S. sales only

PHS

CALL

Spectra Plus 4.0

1- 800 -899 -5000

pioneer @telebyte.com

PANASONIC
$63-

FCC
r

20 PC
$61-

I

$49-

50 PC
$59-

$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-

Commercial

License

Why Take Chances?
Discover how easy it is to
pass the exams. Study with the

most current materials available. Our

"Top of the line converter" featuring sleep timer, parental lock,
standard/HRC switchable, last channel recall, favorite channel memory,
and 83 channel capable.

TZPC1003

*
*

Radiotelephone - Radiotelegraph

I

TZPC1453G2

*

* * * * * * * * * * * * * * * * * * * * **

MO -TECH DISRIBUTORS
YOUR MIDWEST PANASONIC
CONVERTER WHOLESALER

10 PC

*
*
*

\TO ORDER!/ *

Affordable Signal Processing Software

e -mail:

*
*

Your #1 source for
unmodified cable TV
converters & accessories!

www.telebyte.com/pioneer

Fax: (360) 697-7717

*

KAßL \ÑOg S

DOWNLOAD FREE 30 DAY TRIAL!

Pioneer Hill Software
24460 Mason Rd. N.W.
Poulsbo, WA 98370

Sales: (360) 697 -3472

- not for export/resale)

Professional Quality Sound Cards Available... Call

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

Zenith
Jerrold
Tocom
Pioneer
Scientific Atlanta
Pioneer

*

$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.

I Homestudy Guides, Audio, Video
I or PC "Q &A" pools make it so fast,
easy and inexpensive. No college or

experience needed. The new
commercial FCC exams have been
revised, covering updated Aviation,
Marine, Radar, Microwave, New
1
Rules & Regs, Digital Circuitry &
more.We feature the Popular
I "Complete Electronic Career Guide"
I
1000's of satisfied customers
Guarantee to pass or money back.
Send for FREE DETAILS or call
L
1- 800 -800 -7555

I

J

WPT Publications
4701 N.E. 47th Street
Vancouver. WA 98661

PHONE (S10) 566 -7262

Fax (810) 566 -7253
www.americanradiohistory.com
AmericanRadioHistory.Com

Name
Address

City

L

St.

Zip

1-800-800-7555

J
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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's
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 hines.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.f veth i ngs. co m.)

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 dramatically 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

One tree can make
3,000,000 matches.

One match can burn
3,000;000 trees.

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, nonfail industrial applications, this patented device protects indefinitely and sets
standard for every measure of surge suppressor and powerline filtering performance.

a new

A Brick Wall 1) Utilizes NO MOV'S or Any Other Sacrificial Components (a 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 OFA NEW GOVERNMENT SPECIFICATION; CLASS I, GRADE A. Which Means: UL PUT ONE THOUSAND 3000A, 6000V SURGES (this is the largest

surge an interior environment can experience) THROUGHA

UNIT (at 60 second intervals) AND DOCUMENTED NO
FAILURE OR PERFORMANCE DEGRADATION OF ANY KIND WHATSOEVER..

A Guy Who's Had

The Same Job

For 50 Years,

Has Never Called

i.e.: A Brick Wall Will Not Fail.
We know

Whaddya Say lb

of no cord connected, MOV based surge protection device that has, or can pass this test.

A Brick Wall possesses UL's 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 BE I I ER 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
INSTANTANEOUSLY (and indefinitely).

These devices were engineered utilizing a current limiting/surge filtering
technology. THEY DO NOT DIVERTANY SURGE CURRENT TO THE
GROUND WIRE. They Will Not Cause Your Computer System To LOCK -UP,
CRASH OR MISOPERATE as a consequence of surge diversion. Your current

In Sick Or

Showed Up Late,

Never Taken A
Vacation Or A
Holiday, Never

Asked For A
Raise Or Griped

surge "suppressor" will.

About His Bonus

Powerline Filtering

And, Believe It Or

In addition to all this, Brick Wall Surge FILTERS are the best AC powerline filters 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 Wall Surge Filter will make pow-

Not, Has No

Plans For

erline noise related problems disappear

You

Can't Buy a Better Surge

Retirement?

Protection /Powerline Filtering
Device...Anywhere.
BRICK WALL DIV.,
PRICE WHEELER CORP.
1 -800- 528 -0313

Available in Modular Form

Fax: 1 -800 -528 -6623 E -Mail: info @brickwall.com

Thanks.

Web: wwwbrickwall.corn

98

Visa - MC - AMEX
ASK ABOUT OUR NEW IN- LINE UPS /SERVER PROTECTOR

Remember

-

only yns can prevent forest Ures.

...mI.xWr.l

COUNTED SUM/ElLLANCE

COVERT SURVEILLANCE

The

Smithy

VIBRATING TRANSMITTER
DETECTOR

3 -in -1

lathe -mill-

TRVD -900
DETECTS:

drill

Transmitters

Body Wires

gives

DETECTS:

YOU all 3

Video Equipment

Tape Recorders

Body Wires

basic
machine
tools in one easy -to -use
benchtop machine. Save time &

FM Wireless Mics

AM Transmitters

SMOKE DETECTOR
COLOR CAMERA

UHF Transmiriers

money. For home or business.
Call for your FREE Into Pak.

AI-2100
1- 800 -345 -6342

.$189.95

AI-5500

Ask for

Operator PE712

TRVD-900

$495

COMPLETE SAFETY SYSTEM

DETECTS:

or write

All Phone Taps

Dept. PE712
PO Box 1517
Ann Arbor, MI
48106 -1517

Smithy

. . .

COVERT COLOR
VIDEO LAMP

All Body Wires
All

Transmitte s

380 (H) TV Lines

DISRUPTS:
ALL TRANSMITTERS & BODY WIRES WITH ITS BUILT-IN

i

Buy recycled.

FEATURES:

/

Approved 2.4GHz Transmitter Receiver
Radio w/ Bw It-In Color Camera Transmitter
380 (H) TVL Resolution Super Low 2 Lux
4- Channel Receiver 300' Transmission
Note: Cassette Player Non -Functioning
FCC

/

$895

It would mean
the world to them.

All 300 Series Color Cameras Feature: Superior Resolution - Over 380(H) TV Lines
Super Low 2 Lux Sensitivity. 3.7mm Wide -Angle Lens. Built -In Backlight Compensation

Recycling keeps working to protect

Items May Be Purchased by Credit Card, Certified Check, Money Order or C.O.D.

their future when you huy products
made from recycled materials. For

AMERICAN INNOVATIONS, INC.

a free hr_ochure, write Buy Recycled,

Send $6.00
for 32 -Page
119 ROCKLAND CENTER SUITE 315 NANUET, NY 10954
Catalog
Fax: (914) 735 -3560
(FREE iv/ Purchase)
VOICE: (914) 735 -6127

Environmental Defense Fund, 257

-

Park Avenue South, New York, NY

10010, or call I- 800-CALL-EDF.

HTTP: //WWW.SPYSITE.COM

aEpA

r"

...$595

WSS -300 COLOR WIRELESS
SURVEILLANCE SYSTEM

OW

®

Undetectable Lens

VL-300

il,

IS

--'.

$379.95

WHITE NOISE SIGNAL BREAKER

2 Lux Sensitivity

Dealers &
Distributors
Welcome

E-MAIL: AMERICAN @SPYSITE.COM

or 9 E0F

0

WL#W(WJWJG
...

0

.
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
FREE 3D CAD/CAM SOFTWARE
AVAILABLE IN KITS OR ASSEMBLED
EXPEDITE SERVICE ALSO AVAILABLE
OPTIONAL ALUMINUM WAY COVERS
.001' RESOLUTION / AMERICAN MADE

STARTING AT

$695.00

3 AXIS UNITS
FROM 12" X 12" TO
66" X 66" MACH. AREA

hitp: / /www.uscyberIab.com
U.S. CYBERLAB, INC.

1

4786

SLATE

GAP RD., WEST FORK, AR 72774

CALL NOW FOR INSTANT SPECS 501 -839 -8293 24 HR. FAX -BACK

www.americanradiohistory.com
AmericanRadioHistory.Com
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M O N D O

T R O N I C S

CLASSIFIED

'

PLANS-KITS -SCHEMATICS

-

TRANSISTOR Data Tables
Given are the basic
electronic parameters for the worlds popular transistors in one volume. A must for servicemen, hobbyists and engineers. Oyyrder Tra(npsistor Data Ta-

CABLE Descrambling, New secret manual. Build
your own descramblers for cable and Subscription TV. Instructions, schematics for SSAVI, Gated
Sync, Sinewave, some free methods $12.95,
$2.00 postage. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824.

shippping)) from ELECTRON C TECHNOLOGY

TODAY, INC., PO Box 240, Massapequa Park,
NY 11762 -0240. USA and Ganda only. US funds.
HEATH COMPANY is selling photocopies of most
Heathkit manuals. Only authorized source for
manuals. Phone: (616) 925 -5899, 8 -4
copyright
T.

*

KlTS

*

ELECTRONIC Project Kits. www.qkits.com. 1
(888) GO -4 -KITS, 292 Queen St., Kingston, ON.,
K7K 1 B8. QUALITY KITS.

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

ALL -In -one catalog, 60 mouth -watering pages.

CABLE descramblers and converters. 10 lot

CB/ HAM/audio/TV /spy/broadcast/science projects,
mlcropower broadcasting, broadcast transmitters, 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.

Your

*BOOKS*

AWESOME Kits: Voice changers, levitators,

lasers, gas sensors and more! Catalog $1.00. LNS

TECHNOLOGIES, 20993 Foothill Blvd., Suite
307P, Hayward, CA 94541. www.ccnet.com/

- Instech

FM Micro/Low Power Broadcasting 88- 108MHz,

Assembled PLL transmitters and rf amps,

mono /stereo 20mW's -110 watts. Photo cataIN/info
call (250) 642 -2859. R. SCOTT COMMUNICATIONS 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
RIO- Stimulator featured

*VfOHS*
*MODELS*

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 LABORATORIES, P.O. Box 14902 -K, Minneapolis, MN
55414 -0902.

AUDIO -VIDEO -LASERS
VIDEO Stabilizer. Works with all videotapes.

$45.95 + $6.00 S&H. Free brochure. 30 day moneyback. STAR DEVELOPMENT, Box 92457, Milwaukee, WI 53202. (414) 860 -1471.

OEM
Or

write to us:

4286 Redwood Hwy #226 -101
San Rafael CA 94903
Phone 415 -491 -4600

Fax 415 -491 -4696

Email info @monda.rom

MISCELLANEOUS
ELECTRONICS FOR SALE

CABLE TV
CABLE TV equipment & accessories. Whole-

salers welcome! 30 day moneyback guarantee!
Free catalog! PROFORMANCE ELECTRONICS,
INC., 1 (800) 815 -1512.
CABLE TV descramblers. One piece units. Pioneer 6310's, Scientific Atlanta 8580's, DPV7s and

others. Lowest prices. Money back guarantee.
Houston, TX (888) 691.4610.
CABLE- test chips; Jerrold; Pioneer; Tocom; Scientific Atlanta, Zenith, Jerrold cubes; Pioneer programmable cubes; HUDSON, 1 (800) 863-3237.
CONFUSED? Descramblers. Will explain all your
options, all makes and models. Wholesale and retail. Open 6 days wk 9AM - 8 PM Est. Best tech
port and
service. Toll free 1 (888) 238 09677 ROYALtENGINEE RING INC.
NCe
SIGNAL Eliminator can block severe TV interference or unwanted channels! Visit us.on the web
today at http: //members.aol.com/tvfilter. Request
a free brochure by mail or voicemail. STAR CIRCUITS, 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. Anytime. 1 (800)760 -0555.

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, toll free
(888) 676 -test.
1

MAESTRO latest technology. Compatible with all

major systems: Pioneer, Jerrold. Scientific Atlanta,
Zenith. Universal descrambling capabilities. Deal ets wanted. Money back guarantee. (800) 676 7966.
FREE cable descrambler plans. For details
write: SIERRA PUBLISHING, 909 E. Yorba Linda
Blvd., Suite H -181, Dept. PEL, Placentia, CA
92870.
1

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) 2198618.

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.
corn

CABLE descramblerNideo Outlet. 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.O.D. & credit cards. Lifetime warranty. 1 (800)
586-9920.

CABLE descrambler!! Anyone can build in
seven steps with Radio Shack parts. Plans/kit
from $5.00 plus free bonus!! 1 (800) 818-9103.
CABLE "Bullet Terminator and I.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 activators $125.00. Descramblers from $99.00. Test
chips from $5 00 Bullet I.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 (888)
443 -9185.
CABLE TV test chips for Jerrold and more. New
multi mode modules available (516) 223 -2102.
1

SATELLITE EQUIPMENT
VIDEOCYPHER II descrambling manual. Schematics, 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. Collection of software to copy and alter EPPyROM codes,
$25.00. VCII Plus
and source
code, $30.00. CABLETRROÑ CS, 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.

BEST DEALER PRICING!

OBTAINING sound for your VCII and VCII Plus is
easy. No codes needed. Also DSS Test Card information. Details 1 (800) 211 -5635.
FREE DSS Test Card information package. Works
on new system and turns on all channels including
PPV, adult and sports channels. Write: SIGNAL
SOLUTIONS, 2711 Buford Rd.. Suite 180. Richmond. VA 23235.

Converters & Descramblers
Call 1- 800 -715 -6789

CABLE

30 Day Money Back Guarantee

IMPROVE YOUR IMAGE WITH

VIDEO STABILIZERS

SECURITY

4

ELECTRONIC sales of security systems for home,
apartment, or business. Will send information. Call
(812) 295 -4240.

AM.

IFen

BUSINESS OPPORTUNITIES
START your own technical venture! Don Lancaster's newly updated Incredible Secret Money
Machine II 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) 8999707, 8am - 10pm Pacific.
$$$$ millions in scrap gold from old electronics,
computers, circuit boards, jewelry, 24 hours: (603)
645 -4767.

ITERPRISES

...rt's Fall of Stars

2609 S. 156TH CIRCLE

KEEP YOUR C -BAND SYSTEM

RUNNING STRONG!

Furz:
I

Free Technical Help

118.739.4879

r1'á 118- 739-5131

1043 Erdober Dr
Fergus Falls, MN 56537

800-543-3025

www.skyvision.com

TAKE A BITE OUT OF

Skyvisioñ

http :IIwww.modernelectronics.com

Super Savings!!!
20 Watt Multimedia

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"
full 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).

CABLE TV
DESCRAMBLERS
CONVERTERS
VIDEO STABILIZERS

Year Warranty on All Products.
Affordable Extended Warranty.

FREE CATALOG!

$9.95

No, 220 -0201

STARTING AS LOW AS S99.00

1

U.S. Department or Justita
Cnm, inranhw Cotton of AMOCO

Could

Retail Price: $34.95

WHOLESALE PRICES

FILTERS

IME

ETA

Speakers

Skypac'Programming

3n

Austin. TX 78750

1. 800 -WE- PREVENT
for free action ideas

OMAHA, NE 68130

10

Suite 120-113

Help make your children, family, and
community safer from violence! Call

Super Savings!!!

ON...

Receivers, including 4DTV
Dish Movers & WBs, all kinds
Tune-up Kits, Tools & Parts
Toll

3492 Research Blvd

ELECT'FHD1V lCSr
1- 800 -906 -6664

Fighting Heart Disease
and Stroke

BEST VALUES

1

I

Associations°

Scientific
Atlanta®

AU. MAJOR CREDIT CARDS ACCEPTED

Now you can tune -in your favorite
cable TV programming
and SAVE S100'S EVEN S1000'S on premium
CABLE TV EQUIPMENT.

114OOEHi

American Heart

Zenith®

Panasonic
Jerrolcl®
Pioneer°'

(per pair)

Amplified speaker
system features 20
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 wall
transformer. Size: 5 -1/2" (D) x 3 -3/4" (W)
Retail Price: $59.95
x 7 -1/8" (H).
No. 220 -0202

$ 19.95 (per pair)

50 Watt Multimedia

Speakers
Amplified speaker
system features 50
watt 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 4-1/2" (W) x 7" (H).

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

$7.95

0á.,1

Retail Price: $79.95
Call the Cable Professionals 24 Hours A Day!

=
HTTP://WWW.ORION-ELECTRONICS.COM

$29.95

per pair)

340

E.

let 5t.

Dayton, Ohio

t/an;Cs
E/c
oi

1-800-379-3976

No. 220 -0203

1

45402

m-

Call for a free catalog

1

Order Toll -Free
-800- 344 -4465
Fax Order Line
-800- 344 -6324
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www.americanradiohistory.com
AmericanRadioHistory.Com

101

ADVERTISING INDEX
Popular Electronics does not assume any responsibility for errors that may appear
in the index below.
Free Information Number

-

Page

Mega Electronics

80

150

Mendelson's

101

Alfa Electronics

81

151

Mendelson's

94

All Electronics

91

171

MicroCode Engineering

CV4

Millennium Enterprises

101

76

AES

26

28
137

Allison Technology

79

Allstar Electronics

92

32

Free Information Number

-

Aegis Research, Canada

-

Amaze Electronics

76

American Innovations

99

Andromeda Research

95

Arrow Electronics

94

152

-

Mo-Tech

86

Mondo-tronics

100

Christina Estrada

Mouser

92

NRI Schools

78
88

156

Parallax

Circuit Specialists

82

146

Parts Express

75

Cleveland Inst. of Electronics

37

Pioneer Hill Software

97

Command Productions

74

Prairie Digital Inc.

79

Price Wheeler

98

Comtrad Industries

3, 7

NS

International

Orion Electronics

90
101

47

Print

78

Consumertronics

72

46

Print

85

48

Dalbani

77

14

Radio Shack

162

Davis Instruments

13

153

DC Electronics

86

EDE Spy Outlet

90

Electronic Tech. Today

71

EMAC

76

Foley -Belsaw

93

Forest Electronics

74

Fotronic Corporation

95

General Device Instruments

92

Grantham College of Eng

4

Greenleaf Electronics Inc.

85

Home Automation Systems

95

Information Unlimited

84

142

-

136

Interactive Image Technologies CV2
Intronics, Inc

80

Kableworks

KDE Electronics

97
-

87

Mana

85

MCM Electronics

73

172

-

publisher

CV3

90

9

Assistant to the President (ext. 209)

For Advertising ONLY
1- 516 -293-3000
Fax 1- 516 -293 -3115
Larry Steckler

19

C &S Sales, Inc.

45

Vice -President (ext. 208)

101

Basic Electrical Supply

-

Adria Coren

Modern Electronics

80

2

advertising @gernsback

Ken Coren
Vice -President (ext. 267)

Computer

Base

e -mail

97

Computer Kits

102

Page

ADVERTISING SALES OFFICES
Gernsback Publications, Inc.
500 Bi- County Blvd.
Farmingdale, NY 11735 -3931
1 -(516) 293 -3000
Fax 1 -(516) 293 -3115
Larry Steckler, EHF /CET
President (ext. 201)

5

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

RC Distributing

94

Sheffield Electronics

92

Silicon Valley Surplus

92

ADVERTISING SALES OFFICES
EAST /SOUTHEAST

Sirius MicroSystems

74

Stanley Levitan

Smithy Company

99

Eastern Sales
Overlook Ave.
Great Neck, NY 11021 -3750
1- 516- 487 -9357, 1- 516- 293 -3000
Fax 1- 516- 487 -8402
slevitan26 @aol.com
1

Tab Books

69

Tech Services & Solutions

94

Telulex

79

Transtronics

92

MIDWEST /Texas /Arkansas/
Oklahoma, Colorado, Arizona

UCANDO Videos

87

Ralph Bergen

US Cyberlab

99

Vision Electronics

92

Visual Communications

94

Weeder Technologies

90

Windjammer Barefoot Cruises

4

Wise Prods

90

WPT Publications

97

Xillion

87

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

BASIC Stamp computers
Tiny computers run PBASIC programs

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 I/O instructions. BASIC
Stamps have their own PBASIC
interpreter, non -volatile EEPROM, Mechanical insect controlled by BASIC Stamp
United Kingdom distributor Milford Instruments
and 5 -volt regulator. Because of their Parallax's
(www.milinst.demon.co.uk) uses the BASIC Stamp I to conreliability and ease of programming, trol servos, LEDs and antennae switches in their BASIC Stamp
of booth crawling at
BASIC Stamps are the microcontroller Bug kit. The popular bug survived ainweek
the Spring 1997 COMDEX show Atlanta, Georgia and is
of choice for hobby projects and now.
industrial control.

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 several pneumatic valves. Fisher Automation reports that "the
BASIC Stamp has proven extremely reliable in our applications, running 24 hours per day, seven days a week, and
performing up to 70 cuts per minute."

BASIC Stamp® modules

Serial LCD Displays

$34
(part #BS1 -IC)
lines
80 PBASIC instructions max.
2000 instructions /sec.
2400 baud serial I/O
14 -pin SIP module
Familiar PBASIC language with I/O instructions including BUTTON,
HIGH, INPUT, LOW, OUTPUT, POT, PULSIN, PULSOUT, PWM,
REVERSE, SERIN, SEROUT, SOUND, and TOGGLE.

2 -line x 16

BS1 -IC Module
8 UO

$49
BS2 -IC Module (part #BS2 -IC)
16 I/O lines
500 PBASIC instructions max.
4000 instructions/sec.
50k baud serial I/O
24 -pin DIP module
Similar language as BSI -IC, plus DTMF, FREQOUT, SHIFTIN and
SHIFTOUT, XOUT (X -10 powerline control), etc. I/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 B52-IC our most popular product.

BASIC Stamp Starter Kits
BASIC Stamp I Starter Kit (part #27205)
$99
BASIC Stamp II Starter Kit (part #27203)
$149
BASIC Stamp Starter Kits include the BS 1 -IC or BS2 -IC modules shown
above, carrier board with prototype area with 9 -volt battery clip, manual,
application notes, and software. Free technical support is also included.

character LCD display (part #27910)
character (part #27919)

$54
$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 program would execute the following instruction:
SEROUT 0,N2400,( "Popular Electronics ")
4 -line x 20

BASIC Stamp AppKits
$26
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)
AppKits include all the materials you need to learn about interfacing electronic
parts to the BASIC Stamp. Each AppKit contains a sample device and supporting components, easy to read documentation, and source code.

Visit Parallax at Fall 1997 COMDEX

17.COMDEX
Las Vegas, Nevada, November 17 to 21, 1997.
BASIC Stamps are shown in applications submitted by our customers. BASIC Stamp Starter Kits
are promoted at show -special prices. Watch our web
site for free guest passes to COMDEX.

BASIC Stamp II Starter Kit shown with
BS2 -IC module on carrier hoard

PSI A/\
®

IZI

$$$ 512 -1024

TechnRoad ,

3805

#tor916)62,C33F5USA

Office Technical Support: (916) 624-8333 Fax: (916) 6248003 FaxBack: (916) 624-1869
info @parallaxinc.com stamptech @parallaxinc.com http://www.parallaxinc.com
1
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Professional Power
at a hobbyist price.
fi

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-touse circuit design, simulation and PCB layout.

ïu
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s:qMlu!

(

QUICKLY DESIGN analog, digital or mixed
analog /digital circuits with CircuitMaker's
advanced schematic features. You fully control the

J

wiring, device placement, annotation and colors.
And the Symbol Editor and macro features let you
create unlimited custom devices and symbols.

SIMULATE and ANALYZE what you create try all the "what if' scenarios with:

CircuitMaker®

- schematic capture

Fast, proven 32 -bit SPICE 3f5 /XSpice simulator
True mixed analog /digital simulation
Fully interactive digital logic simulation
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

and simulation

TraxMaker - PCB layout

and autoroutin_ri

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, Digital Multimeter and Bode Plotter. No other
simulator lets you take measurements as quickly and easily as CircuitMaker.

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.
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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
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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.

Call 800- 419 -4242 for more
information and free demos
(or download from www.microcode.com)

(
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MicroCode Engineering Inc

927

W.

Center St

CircuitMaker version 5
$299
TraxMaker Version 2
$299
CircuitMaker Design Suite '

Orem, UT 84057

CircuiMaker and TraxMaker)

801 -226 -4470

Fax: 801- 226 -6532

$549

Email:sales@microcode.com

